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Abstract

The concept of need is central to the non-market allocation of many public resources,
although the definition of need to serve as a basis for such resource allocation often
remains contested. This study uses a discrete-choice experiment to investigate the
general public’s interpretation of need in the context of health care resource alloca-
tion, focusing on three commonly cited definitions of need: need as a person’s baseline
health status; need as a person’s ability-to-benefit; and need as the amount of re-
sources required to exhaust a person’s ability-to-benefit. Analysis of participants’ need
judgments using a latent-class, rank-ordered conditional logit model reveals that most
individuals draw on all three definitions when assessing need, and that here is hetero-
geneity in interpretations of need among the public. Baseline health status is the most
influential and consistent determinant of need, while ability-to-benefit and resources-
required-to-exhaust-benefit are considered jointly. However, while some assign greater
need to those who are worse off in the sense that they have little ability-to-benefit and
require large amounts of resources to achieve that benefit, others assign greater need
to those who have greater ability-to-benefit and whose benefit can be achieved with
small amounts of resources. The public’s reasoning about need contrasts sharply in a
number of ways with the types of arguments offered in the literature on needs-based
resource allocation.

Keywords: resources allocation, need, discrete-choice experiment, stated-preference, latent-
class model

JEL Classifications: H23, 118, C91



1 Introduction/Background

The concept of need is central to the non-market allocation of many public resources. Need,
for example, underlies intergovernmental grants to achieve fiscal equalization among sub-
national levels of government, and it guides both public funding to provider organizations
and the provision of services to individuals in areas such as social services, education,
and health care (e.g., Smith, 2007). Need also figures prominently in many theories of
distributive justice, and empirical research documents that need is one of a small number
of principles that consistently influences people’s judgments regarding both the fair and the
preferred allocation of a resource (Konow, 2003). Understanding need, therefore, is essential
for assessing both the actual distribution of resources in society, especially those allocated

through the public sector, and the welfare-maximizing distribution for society.

The nature of need as it relates to just social arrangements and the allocation of society’s
resources has been debated for centuries by philosophers, ethicists, political scientists,
sociologists, economists, and others. This debate has addressed questions such as whether
human needs are objective or subjective, relative or absolute, and the role of individuals
versus communities in defining needs (Boulding, 1966; Braybrooke, 1987; Robertson, 1998;
Hasman et al., 2006; Hope et al., 2010; Juth, 2015; Herlitz and Horan, 2016). This debate
reveals widespread (though not universal) agreement that needs differ from wants and the
distinction between them can be defined only in relation to community values; the presence
of a need carries with it a duty by others to respond (though this duty is not absolute);
need is an instrumental concept; and the relevant notion of need can differ depending on
the context. Agreement, however, on the substantive characteristics that determine need

in many concrete allocation contexts remains elusive.

This elusiveness and the non-welfarist foundations of most conceptions of need generates



unease within modern, welfarist economics, especially claims of need for specific goods,
which many economists view merely as attempts to “dress-up” wants and preferences to
give them greater normative force. The notion of “basic human needs”, however, underlies
aspects of welfare analysis such as the definition of the poverty line and social indicators in
areas such as housing, food, and development (e.g., the UN Development Index). This work
typically begins from the view that all humans require a minimum level of a small number
of basic material goods—food, housing, etc. —to achieve a basic level of well-being, and
that when access to these goods falls below the minimum standard, a person has a need for
one or more of these goods. The amount of need can be gauged by the deviation between

an individual’s consumption of these goods and the minimum standard.

While empirical studies document the importance of need for individuals’ judgments re-
garding their preferred and the just, or fair, allocation, these studies provide limited ev-
idence regarding how the public judges need itself. Such studies typically present partic-
ipants with a scenario that involves an allocation dilemma, and then asks respondents a
question that elicits the desired information. Some studies (e.g., Hurley et al., 2011) ask
participants to rate the importance of different principles (e.g., need, efficiency, merit),
without defining the principles, which confirms the importance of need as an allocation
principle but provides no insight as to how the participants judge need. Other studies
(e.g., Skitka and Tetlock, 1992) present participants with a specific definition of need (e.g.,
severity of illness in a health care allocation dilemma) and elicit judgments of its impor-
tance for allocation. While confirming the importance of the identified factor, we do not
know whether the presented definition corresponds to the participant’s own definition of
need. Still other studies (e.g., Konow, 2001; Cappelen et al., 2013) present information on
an attribute the researcher believes represents need, without making any explicit reference

to need, and then infer the importance of need based in the influence of that attribute.



Such studies often use broad indicators of basic needs (living in a developing vs. developed
country; living at subsistence level vs. above subsistence; income below poverty line vs.
above poverty line) that are not likely to be highly disputed but which provide limited
guidance to good-specific allocation problems in sectors such as housing or health care for

which there may be less consensus regarding need for specific goods.

This study seeks to fill this gap in the literature by investigating directly, in a specific
context—the allocation of health care—how the public interprets need. After presenting
participants a scenario pertaining to the allocation of pain-relief pills among individuals
experiencing pain, rather than ask participants either their preferred or the fair allocation of
pills, we ask them which individual has the greatest (least) need for the pills. We investigate
this question in a health care context of for a number of reasons. First, the public strongly
supports allocation of health care according to need as both the fairest way to divide limited
health resources (Hurley et al., 2011; Yaari and Bar-Hillel, 1984) and the preferred basis for
allocating health care resources (e.g., Abelson et al., 1995; Shah, 2009; van Exel et al., 2015);
allocation according to need is the stated objective of public health systems around the
world (van Doorslaer et al., 1993); and need figures prominently in many ethicists’ analyses
of the just basis for allocating health care (e.g., Daniels, 1985, 2008) and in many health
economists’ assessments of efficiency and equity in the health sector (Williams, 1978; Evans,
1984; Culyer, 1995). Second, health care is fiscally important: in many countries health
care constitutes the largest single public-sector program and approximately ten percent
of all economic activity. Third, questions of need in health care arise at a micro level
for specific treatments and conditions. Agencies such as the English National Institute
for Health Care Excellence (NICE) advise health care authorities regarding funding for
technologies and treatments based in part on public input regarding priorities, and there

is a large and growing literature on health care priority-setting whose goal is to inform



funding and resource allocation within health systems. In no other sector is the link
between such research and decision-making as extensive, deep and direct. This study
draws on this extensive literature on health care priority-setting (for recent reviews see,
e.g., Whitty et al., 2014; Gu et al., 2015), but differs from it by directly asking participants
about their assessment of need rather than about their preferred allocation. Finally, within
health care, debate about the relevant concept of need to underpin resource allocation has
focused on three specific definitions of need (with many minor variants)—need as baseline
health status, need as ability-to-benefit, and need as the amount of resources required to
exhaust benefit—that lead to quite different resource allocations (Culyer and Wagstaff,
1993). In the absence of a consensus or an understanding of how the public interprets need
in the context of resource allocation, the practical implications of the public’s support for

allocation according to need is unclear.

These competing definitions of health care need incorporate elements not found in broader
analyses of basic needs, a difference rooted in distinctive characteristics of health and
health care. A necessary condition for a person to have a need is that they experience a
deficit relative to a norm, e.g., relative to the basic minimum of food, housing or income.
The definition of need as baseline health status reflects this logic, where full health serves
as the reference standard against which to judge the deficit. Within this framework, the
magnitude of need is proportional to the size of the deficit. This makes sense for food,
housing, or income, for which the effectiveness of the resources used to address the need
(housing, income) is both clear and common across individuals.! But the use of base-

line health status as a measure of need for health care is contested in part because this

'Nuances, of course, do arise. The resources required to address a housing need for a physically disabled
individual differ from an able-bodied individual. But because these claims pertain to shared, basic material
human needs relative to a common material standard within a society the material resources required and
their effectiveness are, except for unusual circumstances, similar across individuals. Further, such measures
abstract from preferences—a homeless person may prefer to not live in a traditional dwelling—but these
preferences do not alter the assessed need for housing.



relationship between the size of the deficit and the resources required to overcome the
deficit breaks down. Some health conditions have no effective health care treatment: no
amount of health care will reduce the deficit. For consequentialists, a necessary condition
for a health care need to exist is that there be an effective treatment; the mere existence
of a health deficit is not a sufficient basis for a claim of need (for health care at least)
(Williams, 1978; Culyer, 1995). Such reasoning leads to the second definition: ability-to-
benefit. The amount of need is directly related to one’s ability-to-benefit from health care
treatment. This definition aligns more closely within economic reasoning, and specifically
extra-welfarist approaches in health economics (Hurley, 2000). But it suffers from an im-
portant limitation as a guide to resource allocation: the magnitude of the ability-to-benefit
is often a poor indicator of the resources required to achieve the benefit. An otherwise
healthy person in anaphylactic shock from an allergic reaction has the greatest possible
ability-to-benefit—immediate death vs. full health—yet the only resource required is an
inexpensive epi-pen. In contrast, a person with a hernia who can live a largely normal life
with but a few restrictions may require expensive surgery to return to full health. This
limitation leads to the third definition: the amount of resources required to exhaust ben-
efit using the most cost-effective treatment. This definition corresponds more directly to
the problem faced by a funder: determining the resources required to address the extant
burden in the population. Setting the reference standard to define the amount of need as
the point at which the marginal product of health care is zero may strike economists has
puzzling, but it again reflects special issues that arise in the health context. In sectors
beyond health care, such as housing, need can be defined in terms of the resources required
to bring an individual up to the common, basic standard, which is in principle achievable
for everyone (given enough resources). But in health care, it is often not possible to bring

everyone back to the reference standard of full health, no matter how much health care is



provided. Hence, full health cannot serve as the reference standard for assessing resource
need. But health care treatment is subject to diminishing returns, so the point at which
the marginal product of treatment becomes zero can serve as a common reference point
to measure need across illnesses and treatments. These complexities associated with as-
sessing need in health care make it especially interesting to investigate hows the public’s
interpretation of need corresponds to these definitions developed by health ethicists and

health economists.

We use a discrete-choice experimental design to investigate support among the general
public for each of these three definitions of health care need. Participants are presented
with hypothetical scenarios involving three individuals characterized according to their
health status, ability-to-benefit from health care, and the amount of health care required
to exhaust benefit. Respondents are then asked which person in the scenario has the
greatest need and which has the least need. Drawing on multi-criteria approaches to justice
and fair resource allocation (e.g., Miller, 1976; Deutsch, 1985; Frohlich and Oppenheimer,
1992; Scott et al., 2001; Konow, 2003), which argue that people use multiple foundational
justice principles (weighted differently across contexts) when making fairness judgments, we
hypothesized that people’s judgments of need would draw on all three definitions. This idea
also has direct parallels to multi-criteria decision analysis advocated for health technology
assessment (e.g., Thokala, 2012), and to conditional allocation rules and trade-offs among
principles investigated in Schwettmann (2009) and Ahlert (2013). A discrete-choice design
is well-suited for testing the hypothesis that individuals draw on multiple criteria when
making judgments of need, and enables us to estimate the weights placed on each while
admitting as a special case the possibility that a person always bases judgments on a single

need criterion.

The study contributes in two ways to the growing empirical social choice literature (e.g.,



Gaertner and Schokkaert, 2012) that investigates public support for ethical concepts and
principles heretofore subject solely to conceptual analysis and argument. Our results show
that the public thinks about need quite differently than has much of the academic analysis
of need, highlighting the importance in debates about resource allocation to get beyond
high-level labels such as “need” to the substantive underlying interpretations. Second,
for the choice analysis we extend the latent-class family of econometric estimators for
choice models by implementing a rank-ordered conditional logit specification incorporating
unobserved heterogeneity and panel data structures. To our knowledge, this is a first
application of this estimator, which has potentially widespread application in the analysis

of social choice based on individual rankings over alternatives.

2 Methods/Experimental Design

We used a stated-preference, discrete-choice methodology in which the choice scenarios in-
clude individuals described by attributes associated with each of three above-noted promi-
nent definitions of need: baseline health status, ability-to-benefit from health care, and the
amount of health care resources required to exhaust benefit. The discrete-choice experi-
ment randomized the combinations of these attributes across the choice scenarios, thereby
allowing us to estimate the weight subjects place on each definition when deciding who

among a group of individuals has the greatest need.

2.1 The Survey: Choice Scenarios and Attributes

The survey questionnaire, which was pilot tested and revised as appropriate to ensure
clarity, included three parts: an introduction and scenario description; a set of choice

problems; and a short demographic survey. The introduction noted that the health care



systems of many countries around the world, including Canada, are designed to provide
services to individuals based on their need for care; that it can be difficult for providers
and health systems managers to assess people’s need for care; that there is no universal
agreement on what is most important in determining an individual’s need for care; and
that the purpose of the survey was to gain an understanding of the respondent’s views

regarding people’s need for care.

The choice scenario considered three individuals who suffer from chronic pain. The intensity
of pain experienced by the three individuals is identical and is sufficient to prevent them
from participating in many normal daily activities. The individuals differ, however, in the
amount of time that they are in pain each day without treatment and in the hours of pain
relief they can obtain from pain medication. Even with medication, some individuals are
not able to obtain complete relief from pain. The pain medication, which has no negative
side effects and can safely be taken in the amounts considered, is available to the individuals
at no cost. The supply of pain medication, however, is insufficient to provide pain relief
to all individuals. The individuals are described as identical in all respects not explicitly

noted, such as age, sex, income, marital status.

The basic design of the choice scenario follows closely that used in studies of equity in the
allocation of resources (Yaari and Bar-Hillel, 1984; Konow, 2003). We frame the scenario
in terms of chronic pain and pain-relief medication for a number of reasons. Both baseline
health status and the health care resource had to be easily quantifiable, and it had to be
plausible that the amount required would vary across individuals. Using chronic pain as the
underlying health condition allows us to quantify baseline health status as the hours of pain
each day with no medication, and chronic pain is commonly treated with medication, which
is readily quantifiable as the number of pills required and plausibly varies across individuals.

Finally, pain does not carry stigma, both pain and pain medication are familiar to most



individuals, and pain/pain medication has been used previously in studies of the role of
need in health care resource allocation (Kahneman and Varey, 1991; Cuadras-Morato et al.,

2001; Hurley et al., 2011).

The choice scenarios presented three attributes regarding the individuals’ pain and ability

to obtain pain relief from the medication available.

1. Number of hours each day free of pain with no treatment. This attribute
represents baseline health status and describes the number of pain-free hours per 24-hour
day that an individual would experience if they took no pain medication. It had four values:
0, 4, 8 or 12 hours. A value of 4 hours, for example, means that if an individual took no

pain medication they would be in pain 20 hours each day and free of pain 4 hours.

2. Number of hours of pain relief possible from medication. This attribute
represents ability-to-benefit and describes the maximum number of hours of pain relief an
individual could obtain by taking pain-relief pills. This pain relief is in addition to any
pain-free hours they experience with no medication. The attribute had four values: 4, 12,
16 or 24 hours. A value of 12 hours, for example, means that the maximum number of

hours of additional pain relief possible by taking medication is 12 hours per day.

3. Number of pain-relief pills required to obtain the maximum hours of pain
relief from medication. This attribute represents the amount of resources required
to exhaust benefit and describes the number of pain-relief pills an individual would need
to take each day to obtain their maximum possible number of hours of pain relief per
day. The scenario stated that, because of biological differences among the individuals, the
effectiveness of the pills differs across the individuals. It had four values: 2, 6, 8 or 12
pills. A value of 6 pills, for example, means that the individual must take 6 pills per day

to obtain the maximum number of hours of pain relief possible.



2.2 Experimental Design

A full-factorial generic design with three four-level attributes generates 64 possible com-
binations. Allowing for two-way interactions between baseline hours of pain and hours of
pain relief possible and between baseline hours of pain and pills required to exhaust benefit,
a fractional-factorial design was produced with 16 choices scenarios of three alternatives
(Kuhfeld, 2005; Zwerina et al., 1996). To enable us to test for response consistency, two
extra choice sets were added and each was repeated within the survey (separated by at
least nine intervening questions). Participants therefore responded to a total of 20 choice
scenarios with three alternatives each. The design took account of the dependence among
the attributes. For an individual, the maximum possible additional hours of pain relief per
day (attribute 2) is 24 less the number of hours free of pain each day without medication
(attribute 1). Hence, only 48 of the 64 combinations of the full factorial are feasible (e.g.,
baseline of 12 pain-free hours each day and a maximum hours of pain relief equal to 16 is
not feasible), which required that we place restrictions on the experimental design. Fur-
ther, the value of attribute 3 (number of pills required to exhaust benefit) equals attribute
2 divided by the hours of pain relief obtained per pill. To ensure independent variation
between attributes 2 and 3, the pain relief obtained per pill varied across individuals. All
aspects of the experimental design were performed using SAS 9.1.3 built-in capabilities
(Kuhfeld, 1997). Figure 1 presents an example of the scenarios presented to participants.

The on-line Appendix 2 presents an abbreviated version of the full survey.

2.3 Survey Administration

The survey was administered to a sample drawn from the community-dwelling population

of four english-speaking provinces of Canada—DBritish Columbia, Saskatchewan, Ontario,
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and Nova Scotia—that represent key regions of the country. It was administered using a
mixed-mode methodology in which community participants were recruited using a letter
of invitation sent via regular mail, which allowed us to use postal contact information
(obtained from a marketing research firm) for a representative, random sample of the
provincial populations, but participants completed the survey via the Internet (Gajic et al.,
2012). Participants were compensated for their participation via a lottery for cash prizes
of $250 (Cdn). The study was approved by the McMaster University Research Ethics

Board.

3 Econometric Analysis

For each participant, for each of the 16 choice scenarios involving three individuals in need,
we have data on the individual the participant rated as having the greatest need and the
individual the participant rated as having the least need, which allows us to determine
a participant’s full ranking of the individuals with respect to level of need. To exploit
this information, we developed a latent-class rank-order logit model, which accounts for
unobserved individual preference heterogeneity. Such heterogeneity implies that individ-
ual preferences cannot be all depicted by a single underlying parameter vector and that
behavioral patterns not explained by observed characteristics must be captured in via the
estimation approach. Latent-class models are increasingly employed in the discrete-choice
experimental literature (Greene and Hensher, 2003; Mentzakis et al., 2011) because, in
addition to accounting for such unobserved individual heterogeneity, they allow for partial
relaxation of the assumption of independence of irrelevant alternatives (ITA) and accom-
modate the panel structure of data. In the latent-class model, individuals are implicitly

sorted into a set of C classes, where each class represents a different data-generating process
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(i.e., in our setting, a distinct pattern of weighing the three need-related attributes when
judging need). It is termed a latent-class model because the class of any specific individual
is determined probabilistically and hence remains unknown to the analyst (Greene and
Hensher, 2003). Assuming an additive deterministic component (Vi = Zle BrXiqgr) and
a stochastic component (€;,), estimation is based on a random utility model where individ-
ual utility is U;y = Vj4 + €;4. Further, assuming that ¢;, is independent and extreme value
type I (EV1) distributed, the rank-order specification can be viewed as a series of sequen-
tial conditional logits (McFadden, 1974), where at each point in the series the individual
chooses the most preferred alternative out of the remaining ones (Luce, 1959).2 Hence,
the probability that individual ¢ will rank alternative ¢ the highest in choice scenario ¢

conditional on falling within class ¢ is

eXithBC

Z}'Izl eXiate

Pigtje = Pr(i > max(1,...,J)) = (1)

The remaining alternatives are also ranked following a conditional-logit probability, where

the probability that alternative m is ranked highest of the remaining alternatives is

equtﬁc

ZJ 1 erthc — exiqtﬁc
]:

Prgtle = Pr(m > max(2,...,J)) = (2)

Egs. 1 and 2 embed an implicit assumption that the weights placed on the attributes when
ranking individuals do not change as we move down (or up) the rank. As noted above,

class assignment in the latent-class model is probabilistic, so following Greene and Hensher

2In our setting, participants are first asked who has the greatest need, so the choice set for this decision is
all three alternatives; they are then asked who has the least need, so the choice set for this decision is the
two remaining alternatives.
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(2003) let Hy. be the probability that an individual ¢ falls in class c:

eZq'Yc

Hp= —o
qc C Za Ve
Zc:l ey

(3)

where Z; is a set of individual traits/covariates that influence the probabilities of member-
ship in the different classes. Class distinctions are empirically determined by the underlying
data and, as such, there is no need to impose a-priori interpretations on the classes or as-
cribe behavioral patterns to specific groups. Parameterization of class probabilities with
individual traits is undertaken only if it improves model fit; it is possible that observed
covariates do not characterize the latent patterns embedded in the data. From the above,

the contribution of individual ¢ to the likelihood is

q—ZHqu iatle X Prngile (4)

and the latent-class rank-order log-likelihood for sample size N becomes

InL = Zln ZHqH atle X Prgtle (5)

Our experimental design did not allow for ties or incomplete rankings, so no such consider-
ations were incorporated into the estimation (Allison and Christakis, 1994). The number
of latent classes is determined exogenously based on the model fit to the data as measured
by criteria such as the Akaike Information Criterion (AIC) and the Bayesian Information
Criterion (BIC) (Greene and Hensher, 2003; Swait and Adamowicz, 2001). The latent-class
rank-order logit estimation routines were written in Stata.? In order to verify that the pro-

posed estimator is identified and performs well, we tested its properties using simulation

3Estimation is performed using both the ML and EM algorithms.
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experiments, which confirmed its good performance (see Appendix 1 for details).

4 Results

4.1 Sample Descriptive Statistics

The sample includes 349 community participants (Table 1), which reflects a response rate of
12% for completed surveys, which is lower than traditional mail surveys but consistent with
response rates common for general population web surveys (Dillman, 2009; Gajic et al.,
2012; Manfreda et al., 2008). The sample has a mean age of 53.5, 60 percent are males,
55 percent report excellent or very good health, 73 percent are married, 78 percent are
post-secondary graduates (university, college, professional/trade-school), 57 percent have
full-time jobs, 89 percent own their house, and household income ranges from less than

$20,000 to over $100,000, with the median falling between $50,000 and $100,000.

For comparison, we include characteristics of the community dwelling populations (derived
from the Canadian Community Health Survey [CCHS]) of the provinces included in our
survey. Our sample is somewhat older, more male, more likely to be married, more likely
to own their home, and more likely to be working; it is comparable to the population
with respect to educational attainment and health status (0.55 vs. 0.59 in excellent or very
good health). Our sample has a higher proportion who do not provide information on their
household income, and income appears to be missing disproportionately from both high
and low income households. The proportion with household income of $50k-$99k matches
the CCHS and is consistent with the Census a median family income of $77k). The higher
proportion of male respondents and slightly higher proportion of post-secondary graduates

is consistent with the evidence (Dillman, 2009) that educated males tend to respond more

14



to on-line surveys than do females or less educated individuals. The slightly older age of
respondents may reflect the fact that older (retired) individuals likely have a lower average
value of time and may have higher-than-average interest in health care issues. While our
sample is not strictly representative of the community-dwelling population, it contains a
cross-section of the population and is broadly comparable on a number of characteristics.
Given that our purpose is not to obtain precise estimates of population parameters, but to
investigate patterns of judgments among the public regarding need and how these patterns
correspond to the conceptual definitions of need, the sample contains a sufficient cross-

section of the public to provide insight into such patterns.

4.2 Analysis of Judgments of Need

4.2.1 Model Choice

The latent-class model revealed important preference heterogeneity and, compared to the
standard rank-ordered logit, provided considerable improvement in model fit. We compared
latent-class models with two to five classes based on BIC goodness-of-fit statistics. The four-
class specification fit better than the two- and three-class models and each class represents a
distinct pattern of need judgments. Allowing for a fifth latent class neither improved model
fit meaningfully nor generated a qualitatively distinct pattern of need judgments beyond
those in the four-classes model. We therefore present the results based on rank-ordered
latent-class logit specifications with four latent classes. We compared 4-class models with
no interaction terms and with two-way interaction terms between baseline health and each
of ability-to-benefit and resources-required-to-exhaust benefit. The two-way interaction
terms were generally not significant and the key results are very similar across the models

with and without interaction terms. Finally, we compared 4-class models estimated over
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the full sample and over the sub-sample with consistent responses. To test for response
consistency we define consistent responders as those who chose the same alternative as
representing greatest need for both of the repeated choice scenarios. By this definition, the
preferences of 212 participants are consistent.* A logit analysis of the probability of being
consistent as function of individual demographic characteristics revealed no significant
associations with the exception of education—those with less education were more likely
to report inconsistent responses than those with high levels of education. While there are
some differences in the magnitude of coefficients and class sizes for the models estimated
on the two samples, there is considerable correspondence between the two sets of results:
the same class types with parallel interpretations emerge for both samples. However, as
one would expect, the size of class that corresponds to those with the weakest preferences
over the definitions and that represents a type of residual category of individuals without
strong preferences, is larger in the full sample. Below we present results for the model with

no interaction terms estimated over the consistent sample.”

4.2.2 Regression Results

Table 2 presents results for the four-class specification. The estimated class shares are
0.378, 0.189, 0.337, and 0.096, so each constitutes a meaningful proportion of the sample.
We had no a priori expectations that judgments of need would be systematically associated
with demographic and socio-economic characteristics, and a test for associations between
measured individual characteristics (age, sex, education, work status, income) and class
assignment revealed few associations. The coefficients associated with each class are in-

terpreted identically to those for a standard conditional logit model. For example, the

40f those classified as inconsistent, only 10% missed both; 90% missed only a single test question.
®Results for the full sample and for models with interaction terms are listed in on-line Appendices 3 and 4
for the review process.

16



coeflicient of -2.968 on “Pain Free 4 hours” in class 1 indicates that, other things equal,
participants judge a person pain-free for 4 hours per day without medication as being in
lesser need than a person in the reference category of pain-free for 0 hours per day without
medication. The reference category for each attribute is the attribute value that represents
the greatest need according to the associated definition, so negative coefficients indicate
judgments of need consistent with that definition; positive coefficients indicate an unex-
pected pattern in which a person with the indicated level was judged to be in greater need

than a person in the reference category.

A few patterns are notable. All three attributes influence judgments of need for all classes
except class 4, for which only ability-to-benefit is significant. Baseline health influences
judgments of need in the expected manner for all four-classes, though the effect is small
and not significant for class 4. But each of ability-to-benefit (ATB) and resources-required-
to-exhaust-benefit (RREB) influence judgments of need in an unexpected manner in two
classes: for classes 1 and 3, need is judged to be a decreasing function of ATB, and for
classes 2 and 4, need is judged to be a decreasing function of RREB (though the relationship

is not statistically significant for class 4).

To provide a better sense of the role of each of these attributes in judgments of need,
based on the results presented in Table 2, Figures 2-5 plot the probability that a given
combination of attribute levels is judged to represent greater need than the reference com-
bination of attributes: pain-free 0 hours per day without medication, maximum possible
pain relief of 24 hours, and 12 pills required to obtain the maximum pain relief.5 This
reference, or baseline, combination includes the greatest level of need posited by each of
the three definitions considered, so if participants subscribe in the expected manner to

a weighted combination of the three definitions, this baseline combination should have a

6 All probabilities are conditional probabilities, i.e., conditional on falling into the noted class.
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higher probability of being judged the greatest need than any other combination of at-
tribute levels. In each figure, the vertical axis plots probability; the horizontal axis plots
each of the 48 feasible combinations of the attribute levels. Beginning at the origin, the
first 16 combinations on the horizontal axis are those in which a person is pain-free 0 hours
per day; the next 12 combinations are all those in which a person is pain-free 4 hours per
day; the next 12 are combinations in which a person is pain-free 8 hours per day; and the
final 8 are combinations in which a person is pain-free 12 hours per day. Possible pain
relief and number of pills vary within each of these groupings. Within the 16 combinations
for which a person is pain-free 0 hours per day, the first 4 represent an ability-to-benefit
from medication of 4 hours; the next 4 represent an ability-to-benefit of 12 hours, and so
forth. Finally, the number of pills required to exhaust benefit varies within each subset
of 4 combinations that represent a given level of baseline pain and ability-to-benefit from
medication. As noted, the reference combination for all probability calculations is pain-free

(PF)=0, ability-to-benefit (ATB)=24, pills required to exhaust benefit (RREB) =12.

Figure 2 presents the results for class 1. The steep negative left-to-right gradient across
the figure reflects the dominant role of baseline health status in judgments of need for
this class. Individuals in pain 24 hours a day without medication (first 16 observations)
have probabilities of being judged most in need as high as 0.92 and never less than 0.20;
in contrast, individuals with 8 or 12 hours pain free without medication have almost zero
chance of being judged in greater need (regardless of their values for ATB and RREB) than
individuals with the reference combination of attribute values. ATB and RREB exert a
meaningful influence on judgments of need only among those with low-baseline health. The
effect of ATB is revealed by examining the four clusters of four observations within each
level of baseline pain. Focusing first on individuals pain-free 0 hours per day (obs 1-16), we

see a negative gradient moving from the cluster with 4 hours ATB (obs 1-4) to the cluster
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with 24 hours of maximum benefit (obs 13-16). This is unexpected: need is decreasing
rather than increasing in ATB. The effect of RREB is revealed by the pattern for the four
observations within each cluster of baseline health and ability-to-benefit. Focusing on the
first four combinations (obsl-4), we see the expected positive relationship between need
and RREB. For class 1, the combination of attributes with the highest probability of being
judged most in need is obs 4: 0 hours pain-free, maximum of 4 hours of benefit possible,
and 12 pills required to achieve that benefit. Such an individual is, in a sense, in the worst
possible situation: they experience the most pain possible, benefit little from medication,

and require a lot of medication to achieve this small benefit.

Figure 3 presents the results for Class 2. Once again, the sharp left-to-right negative gradi-
ent as baseline health increases confirms baseline health as the dominant factor influencing
judgments of need. In contrast to Class 1, however, we now have the expected positive re-
lationship between need and ATB (i.e., the upward trend among the clusters for each level
of baseline health), but an unexpected negative relationship between need and RREB (i.e.,
the negative gradient across observations within each 4-observation cluster given baseline
health and ATB). Given this pattern of judgments, the combination of attributes with the
highest probability of being judged most in need is obs 13: 0 hours pain-free, ATB of 24
hours, and only 2 pills required to achieve complete pain relief. Such an individual has low
baseline health without medication but benefits greatly from medication and requires only

a small amount of medication to achieve this large benefit.

Figure 4 presents the results for Class 3. The absence of a sharp left-to-right gradient
indicates that all three factors influence judgments, with no single factor dominant. To see
the large impact of baseline health, compare the first, leftmost observation (0, 4, 2) when
pain-free hours equals 0 to its corresponding observations when pain-free hours equal 12

(12, 4, 2) — the probability of being judged in greater need than the reference combination
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has fallen from 0.90 to approximately 0.15, reflecting the large impact of baseline health.
But unlike classes 1 and 2, ATB and RREB exert important influence even at high levels
of baseline health—at least one combination of attributes with 12 pain-free hours (12, 4,
12) has a probability of over 0.50 of being judged in greater need than the reference combi-
nation. As for class 1, we again see an unexpected negative relationship between need and
ATB, and an expected positive relationship between need and RREB. The distinguishing
feature in judgments between Class 3 and Class 1 is the more equal weight given to each

attribute in Class 3 compared to the dominant influence of baseline health in Class 1.

Finally, Figure 5 presents the results for Class 4. The most striking feature is the relatively
small influence of each of the attributes. All of the probabilities fall within a relatively
narrow band between 0.15 and 0.55. The shallow gradient as one moves left to right across
the diagram is consistent with the small, non-statistically significant coefficients on baseline
health in Table 2. Similarly, there is no meaningful gradient within each 4-observation
cluster, consistent with the small, non-statistically significant coefficients on RREB. The

most prominent pattern is the positive, modest gradient between need and ATB.”

In summary, most participants draw on all three concepts when assessing need. Baseline
health is the only attribute that consistently affects judgments in the expected direction,
and is the overwhelmingly dominant factor in two of the four classes. The influence of ATB
and RREB is more complex: each influences judgments in the expected manner for two
classes and in an unexpected manner for two classes. In combination, they generate two
distinct patterns: for Classes 1 and 3, conditional on baseline health, need is a decreasing

function of ATB and an increasing function of RREB, so that the individuals judged most

"Results for class 4 in the full sample differ slightly: the gradient for baseline health is similarly shallow
and the effects for ATB and RREB modest, but there is a modest negative relationship between need and
ATB and a positive relationship between need and RREB. Such differences associated with the inclusion
of inconsistent individuals suggests that the shallow gradient for baseline health is the key distinguishing
characteristic of Class 4.
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in need are those with poor baseline health, little ability-to-benefit from treatment, and
who require a large amount of resources to obtain this small benefit. Need is associated
with being “worst off, ” a situation that is highly intractable. In contrast, for Classes 2 and
4, conditional on baseline health, need is an increasing function of ATB and a decreasing
function of RREB, so that the individuals judged most in need are those with poor baseline
health, large ability-to-benefit, and who require small amounts of resources. Conditional on
baseline health, need in this case is associated with tractability, effectiveness and efficiency

— those for whom the resources will generate the most benefit are most in need.

We had hypothesized this would be the case and chose a DCE design to be able to identify
such a phenomenon. But the ways in which people draw upon and combine information
on ATB and RREB is unexpected. This pattern is not the result of the mathematical
dependence among these two attributes: the experimental design allowed the levels of
these two attributes to vary independently.® Although these patterns potentially reflect
well thought out, reasoned responses by participants, they raise the question of whether
participants misunderstood some aspect of the survey. To investigate this further, we
conducted an additional sub-study that included a qualitative component to answer these

questions and understand better the reasoning of participants.

5 Qualitative Follow-up Study

The subsequent sub-study collected two additional types of qualitative information: written
feedback regarding why participants made the choices they did and data from a semi-

structured interview with a random sample of participants in this follow-up study.

8Tests for independence (based on Spearman’s rank correlation and Kendall’s Tau statistic) between the
levels of these attributes specified in the survey scenarios failed to reject the null hypothesis of independence
(p = 0.41 and 0.43 respectively).
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5.1 Design of the Qualitative Study

All participants in the sub-study provided responses to the same set of choice scenarios as
in the full study. However, to gain insight into the reasoning of participants, for a subset of
five questions, after a participant chose the individuals they judged to be most and least in
need, they were asked the following open-ended question, “Please explain why you believe
this individual has the [least/greatest] need.” Because inclusion of this open-ended question
could affect their judgments, the follow-up study included two arms to enable us to test
for any such effects: one arm received the original survey and the second arm received the
survey with the open-ended questions. In addition, to gain further insight into participants’
judgments, we conducted debriefing interviews with a random subset of participants. The
debriefing interview probed participants on five topics: their understanding of the DCE
survey /exercise, including any points of confusion or difficulties they had in completing the
survey; what need, and health care need specifically, meant to the participant; for each of
two scenarios, why they judged the chosen individual as having the greatest/least need;
how important each of the three attributes (BH, ATB, RREB) was to them in general for
assessing need; and what else they would like to have known to assess need (see on-line

Appendix 5 for the interview instrument).

Because the sub-study included in-person debriefing interviews, the sample was drawn
locally from students and staff of McMaster University, and the survey was administered
electronically in the McMaster Experimental Economics Laboratory (McEEL). A total of
106 individuals participated in the follow-up study, 53 completed the original survey and 53
completed the modified survey that included open-ended questions regarding their choices.

A subset of 22 randomly chosen participants participated in debriefing interviews.
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5.2 Results

5.2.1 Quantitative Analysis

Analysis of responses to the follow-up survey revealed that: (a) responses did not differ
between those who completed the original survey and those who completed the modified
survey with the open-ended questions; and (b) responses did not differ in a meaningful way
between the follow-up university-based sample and the original community-based sample

(see on-line Appendix 6 for results for the follow-up sample).

5.2.2 Qualitative Analysis

The debriefing interviews confirmed that participants understood the nature of the exercise
and the questions they were asked in the survey, and participants expressed no difficulty
in completing the survey. Participants were articulate in both the written responses and
interviews regarding their judgments, approached the judgments of need systematically
and thoughtfully, and could readily explain their judgments when asked to do so in the
debriefing interviews. Both the written comments and interview responses confirm that
the unexpected pattern of judgments do not reflect confusion or lack of understanding by

participants but rather are deliberate and based on reasoned responses.

The written responses and the debriefing interviews confirmed that, for a large proportion
of individuals, baseline health was the primary consideration when judging need. A large
majority of participants looked first at baseline health, and then considered ATB and

RREB only when baseline health was not decisive.

“I always go with the hours each day free with pain with no treatment.” (#21)
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“So automatically if they had less hours pain free I put them ahead of, like, B who
had 12 hours.” (#13)

Most participants considered ATB and RREB jointly, usually creating a synthetic variable
expressed either as hours of pain relief per pill (ATB/RREB) or a measure of dosage
(RREB/ATB).

“I would look at the amount of pills that are required to obtain the maximum amount
of hours of pain relief and then I would figure out a ratio. Like how many pills give

each patient the most amount of hours.” (#6)
“T looked at the last two kind of together, I didn’t isolate the two” (#4)

Having generated these synthetic variables, however, participants differed on how the vari-
ables influenced judgments of need. Consistent with the quantitative findings in both the
community and follow-up samples, one group interpreted more pain relief per pill as a

signal of greater need:

“So I mean for the least amount of resources he would get just as much pain relief.”
(#2)

But another group interpreted less pain relief per pill as as a signal of greater need:

“So individual C needs them more because [yeah] they would need more pills [yeah]

for the same amount of pain relief.” (#10)

It appears that those who emphasized tractability and efficiency tended to focus more on
the resource constraint described in the introduction to the survey. A number of intervie-
wees who appealed to this efficiency criterion when making judgments mentioned the issue
of resource scarcity, while none of the interviewees who appealed to the converse notion of

intractability mentioned the issue of resource scarcity.
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In summary, the unexpected pattern of findings with respect to ATB and RREB reflect
an accurate understanding of the choice problem, and consistent, reasoned responses by
participants. When important to their judgment, most participants considered ATB and
RREB jointly. This joint consideration, however, led to contrasting judgments of need
between those who focused on tractability and appealed to notions of efficiency and those

who focused on intractability and responding to those in a bad situation.

Given the qualitative evidence that many participants explicitly used the ATB to RREB
when making judgments, using the community sample we estimated a restricted model
that included only baseline health and the ratio of ATB to RREB (rather than entering
each separately) (Table 3). We specified the ratio categorically as less than 1 (reference
category), 1 to 2, 2 to 4, and greater than 4. The fit is almost identical to the unrestricted
model: the 4-classes model again fits best, the shares allocated to each class are nearly iden-
tical to the unrestricted specification, the coefficients on baseline health are very similar,
and we see the expected patterns across the four classes: for two classes need is negatively

associated with the ratio and for two classes it is positively associated with the ratio.

6 Discussion

Although the concept of need has been investigated in a number of allocation contexts, this
study offers new insight into the public’s interpretation of need in the context of resource
allocation. As hypothesized, in the health care context, most individuals draw to some ex-
tent on all three definitions when making judgments of need using a multi-criteria approach
in which each factors exerts an influence. Such a multi-criteria approach to principles-based
assessments and decision-making has important implications both for resource allocation

itself and for research on resource allocation. It suggests, for instance, that commonly used
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methods in empirical research on resource allocation that ask a participant to choose one
among competing allocation principles may force a choice quite different from an individ-
ual’s preferred approach, which would combine principles in a weighted fashion. It also
highlights the importance for resource allocation of understanding how the public perceives

the relationship among principles.

Our findings document substantial heterogeneity in individuals’ interpretations of need.
The latent-class analysis identified four distinct patterns in judgments of need distinguished
by the weight placed on each of the three definitions of need investigated and by the nature
of the relationship between the determinants and need. Baseline health status is the most
consistent and influential determinant of people’s judgments: it has the broadest support
and, for the majority of individuals, is quantitatively the most important factor affecting
their judgments. Baseline health status is the only definition that consistently influenced
judgments in the expected manner (i.e., better baseline health status is associated with
less need). Many participants considered ability-to-benefit or resources-required-to-exhaust
benefit only if baseline health was, in a sense, not decisive. These findings are perhaps not
surprising as baseline health is the definition that most closely corresponds to the central
idea of need as the size of a deficit relative to a standard, which dominates need definitions
in other sectors (food, housing, income). The public’s emphasis on a person’s baseline
health status, however, contrasts with definitions of need advocated by health economists
who argue that, while a health deficit is a necessary condition for the presence of a need,
because some health conditions have no effective treatments and the size of the health deficit
can be a poor indicator of the resources required to achieve benefit, definitions of health care
need must emphasize these additional considerations (and even ignore size of the baseline
health deficit). When participants considered ability-to-benefit and resources-required-to-

exhaust-benefit, they tended to do so only jointly through the consideration of their ratio.
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But the way this information influenced judgments differed sharply across individuals. For
one group of individuals, conditional on baseline health status, lesser ability-to-benefit
and/or large resource requirements signaled greater need and an imperative to respond to
those in a difficult, intractable situation. For the second group, whose reasoning emphasized
notions of effectiveness and efficiency, those with greater ability-to-benefit and/or requiring
fewer resources had greater need, implying that, conditional on baseline health, allocation
according to need would generate the most benefit with the resources. Each of these
approaches reflects its own internal logic, but they have radically different implications
for allocations that would result from applying the principle of allocation according to
need, and particularly the relationship between the principle of allocation according to
need and efficient allocations. They also highlight a degree of conflict that can arise even
within multi-criterion approaches designed to reconcile differing approaches to allocation
judgments. While multi-criterion approaches commonly find differing weights places on the
elemental principles (including in some cases weights of zero), it is unusual for underlying

factors to influence judgment in qualitatively different directions.

Our findings regarding people’s judgments of need accord with evidence supporting such
multi-criteria theories (e.g., Frohlich and Oppenheimer, 1992; Scott et al., 2001; Konow,
2001, 2003). Differences between our work and this broader body of evidence, however,
suggest fruitful avenues for future research. Konow’s integrated approach, for instance,
attempts to reconcile seemingly contradictory judgments of justice and fairness across de-
cision contexts, but does not emphasize heterogeneous patterns of judgment within the
population for a given context. In contrast, our work documents heterogeneous patterns of
judgments regarding need within a single context, but does not explore heterogeneity across
contexts. Future research into judgments of health care need should investigate different

contexts (e.g., different health conditions) to test the robustness of the four patterns we
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identify, whether wholly new weighting patterns emerge in different contexts, and whether
inclusion of a broader set of observable individual characteristics might help identify an
association between participant characteristics and patterns of judgment. Analogously,
future work on judgments of fairness in non-health-care domains should investigate hetero-

geneity of patterns of judgment within the population for a given decision context.

Our findings caution against the use of general phrases or principles, such as “allocation
according to need,” when eliciting the views of the public to inform resource allocation.
Previous research (e.g., Hurley et al., 2011) documents important framing effects when
eliciting public judgments about resource allocation whereby judgments differ importantly
when allocation principles are described verbally (e.g., allocate according to need, allocate
to maximize health, allocate to equalize health outcomes) compared to when the quantita-
tive allocations implied by each principle in a given situation are presented. Further, when
presented with both types of information, judgments correspond more closely to those made
when given the quantitative information only rather than the verbal principles only. This
study documents further that the public may interpret need quite differently than many
health analysts. The same may hold for other important concepts, such as “benefit”. To
understand what the public thinks, studies must probe underneath high-level labels such

as “need” to focus on the generic elements of an allocation problem.

Lastly, the latent-class, rank-ordered conditional logit estimator used in our analysis sub-
stantially outperformed the more commonly used conditional logit specification and enabled
us to gain a much richer understanding of people’s choices. This estimator has potentially
widespread application in the empirical social choice studies that elicit individuals’ rankings

among a set of choice alternatives.
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Table 2: Latent-Class, Rank-Ordered Logit, Consistent Sample, No Interaction Terms, 4

Classes
Class 1 Class 2 Class 3 Class 4

Mean Probability Class Assignment 0.378 0.189 0.337 0.096
Baseline Health

Pain Free 4 hours —2.968** —2.093** —1.155** —0.013

Pain Free 8 hours —4.764** —3.828** —2.174** —0.066

Pain Free 12 hours —7.316** —5.335** —3.947** —0.061
Ability-to-Benefit

4 hours relief 2.376** —1.274** 4.022*%* —1.633**

12 hours relief 0.976** —0.605** 1.958** —1.183**

16 hours relief 0.353** —0.248 1.231** —0.791**
Pills Required to Exhaust Benefit

2 pills —1.372** 1.053** —1.825** 0.125

6 pills —0.474** 0.637** —0.725** 0.053

8 pills —0.475** 0.401** —0.618** 0.036
Observations 10,173
Individuals 212
Log-L —3855.68

Reference categories are: 0 hours pain-free per day; 24 hours of pain relief possible; and 12 pills
**p < 0.05 * =0.05<p<0.10



Table 3: Latent-Class, Rank-Ordered Logit, Consistent Sample, Ratio ATB/RREB

Class 1 Class 2 Class 3 Class 4

Mean Probability Class Assignment 0.390 0.183 0.355 0.072
Baseline Health
Pain Free 4 hours —2.769%% —1.985** —0.769** —0.244
Pain Free 8 hours —4.396** —3.638** —1.300** —0.419**
Pain Free 12 hours —7.253** —5.076** —2.816** —0.150

Hours of Pain Relief per Pill

(ATB/Pills)
Hours per pill = 1 to 2 —0.876** 0.716** —1.259** 0.504**
Hours per pill = 2 to 4 —1.902** 1.260** —2.480** 1.583**
Hours per pill > 4 —2.206** 1.601** —2.590** 1.386**

Observations 10,173

Individuals 212

Log-L —3928.90

Reference categories are: 0 hours pain-free per day; Hours per pill < 1
**p < 0.05 * =0.05 <p<0.10



Figure 1:

Example of a Choice Scenario Presented to Participants

Individual||Individual
A B

Question 1

Hours each day free of pain

with no treatment 0 hours 0 hours 0 hours

Additional hours of pain relief

possible from medication 4 hours 12 hours 24 hours

Pain-relief pills required to
obtain the maximum possible
hours of pain relief from
medication

Please select the individual who you believe has the GREATEST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

Please select the individual who you believe has the LEAST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

This section of the survey was then followed by 19 scenarios formatted
identically to this. Only one scenario appeared on screen at a time, automatically
followed by the next scenario upon response submission. Subjects were unable
to go back to revise previous scenario responses after submitting. Note that if
subjects submitted the same individual as having both the greatest and least
need, a warning would appear: “You have chosen the same individual for both
questions. Please make another selection” and subjects were then free to re-
select either or both responses.
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Appendix 1: Simulations to Test Estimator Performance

The data generating process (DGP) for the simulations is based on a D-efficient experi-
mental design with a two- and a three-level attribute, X and Z respectively, and six choice
sets per individual. While simple, this design loses no generality over larger designs but
requires less computational power. The GDPs tested are complex enough to incorporate all
aspects of the latent-class framework that approximate well our estimation situation. We
simulate models with two and three latent-classes. For the specification with two-classes,
utilities for each class are given by

Uciass, = B11 X +B1221+ P13 Z2+uq and UClassy = P21 X +Po2Z1+ P2z Za+ug (6)

where uy, us ~ EV1. Assignment to class follows a multinomial logit? and is a function of
an individual-specific variable k£ (~ N(0, 1))

TClass, = My11 + 712k) (7)

For identification, the class probability parameters of Class 2 are normalized to zero and
TClassy, = 1 — TClass,- For the simulation with three latent-classes, we assume the same
experimental design but the DGP incorporates a third latent class with utility

Uciasss = B31X + B3221 + B33Z2 +uz, where ug ~ EV'1 (8)

As before, class probabilities condition on k with

e(’yu-i—’nz*k)
TClassy e(mitmzxk)  e(y21+y22%k) 4 1

e(r21+722%k)
TClasss e(nitri2xk) 1 o(v21+722%k) 1 1 (9)
TClasss — 1-— TClass1 — TClasss

All simulation experiments are based on 300 replications of 1000 individuals.

The results of the simulation exercise are given in Table 4 below. For each DGP we test a
specification where class probability is based only on a constant and one where it conditions
on an individual-specific variable k. Overall, the model performs well, correctly identifying
signs and magnitudes of preference parameters (f#s) and unobserved heterogeneity (7s)
in both the two- and three-class models irrespective of conditioning on class-assignment
covariates.

9With two classes this reduces to the standard logit model, as the parameters of Class 2 are normalized to
zero.
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Table 4:

Latent class rank-ordered conditional logit simulation results

1

Vs

Uyt

Class shares

\%

Va

Vs

T

2

Class shares

Estimated Values

2-Classes 2-Classes with k
Mean 95% CI Mean 95% CI
B11 =2 2.003 (1.998, 2.007) 2.003 (1.998, 2.007)
P12 =2 2.002 (1.997, 2.008) 2.002 (1.997, 2.008)
P13 =2 2.002 (1.997, 2.007) 2.002 (1.997, 2.007)
fo1 = —2 -2.000 (-2.006, -1.994) -2.000 (-2.006, -1.994)
Bz = —2 -2.006 (-2.013, -1.999) -2.006 (-2.013, -1.999)
Boz = —2 -2.009 (-2.015, -2.003) -2.009 (-2.015, -2.003)
Y11 = 0.5 0.471 (0.464, 0.478) 0.500 (0.493, 0.507)
Y12 =05 - - 0.495 (0.487, 0.503)
c1 = 0.62 0.615 (0.614, 0.617) 0.615 (0.614, 0.617)
c2 = 0.38 0.385 (0.383, 0.386) 0.385 (0.383, 0.386)
3-Classes 3-Classes with k
Mean 95% CI Mean 95% CI
Br1 =2 2.021 (2.010, 2.032) 2.019 (2.008, 2.030)
P12 =2 2.014 (2.003, 2.025) 2.014 (2.003, 2.025)
Brs =2 2.012 (2.001, 2.023) 2.011 (2.000, 2.023)
P21 = —2 -2.008 (-2.018, -1.997) -2.007 (-2.018, -1.997)
Poo = —2 -2.005 (-2.017, -1.993) -2.005 (-2.017, -1.993)
oz = —2 -1.995 (-2.007, -1.984) -1.995 (-2.006, -1.983)
B3 =1 0.994 (0.981, 1.006) 0.995 (0.983, 1.008)
B3z =1 1.003 (0.989, 1.017) 1.003 (0.990, 1.017)
B3z =1 1.005 (0.992, 1.018) 1.006 (0.993, 1.019)
711 = 0.5 0.523 (0.418, 0.627) 0.468 (0.425, 0.511)
Y12 = 0.5 - - 0.533 (0.503, 0.564)
Y21 = —0.5 -0.467 (-0.567, -0.366) -0.507 (-0.538, -0.476)
Naz = —0.5 - - -0.491 (-0.522, -0.459)
c1 = 0.58 0.578 (0.570, 0.586) 0.578 (0.571, 0.586)
c2 =0.13 0.138 (0.137, 0.139) 0.138 (0.137, 0.139)
c3 = 0.29 0.284 (0.276, 0.292) 0.284 (0.2767 0‘291)
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Appendix 2: The Discrete-Choice Survey Instrument

HEALTH CARE NEEDS SURVEY '

Introduction
Allocating Health Care Resources According to Need

Canada, like many other countries around the world, has designed its health care
system to provide health care services to individuals based on their need for
care. However, it can be difficult for both health care providers and health
system managers to assess people’s need for care. Evaluating who has the
greater need among those seeking care can be especially difficult. There is
currently no universal agreement on what is most important in determining an
individual's need for care.

The purpose of this short survey is to gain an understanding of your views
regarding people’s need for health care. In the survey we present you with a
series of scenarios that describe three individuals who suffer from chronic pain.
The level of pain experienced by the three individuals is identical, and is sufficient
to keep them from participating in many of their normal daily activities. The
individuals differ, however, in the amount of time that they are in pain each day
when they receive no treatment, and in the hours of pain relief they can obtain
from pain medication. Even with medication, some individuals are not able to
obtain complete relief from pain. For each scenario, we are interested in your
views on which of the three individuals has the greatest need for pain-relief pills,
and which individual has the least need. There are no right or wrong answers.

The pain-relief pills that are available have no negative side effects for any of the
individuals and can safely be taken in the amounts considered in the survey.
The pain-relief pills are available to the individuals at no cost.

Each scenario describes three characteristics of the individuals related to the
pain they experience and the relief that they can get from medication. All other
characteristics of the individuals that are not described (such as an individual’s
age, sex, income, marital status, and so forth) are identical across the three
individuals. The individuals differ only with respect to the three characteristics
listed. The three characteristics are described on the next screen.
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Characteristics

Characteristic 1: Number of hours each day free of pain with no treatment

This characteristic describes the number of pain-free hours in a 24-hour day that
an individual experiences if they take no pain medication. This characteristic can
take on four different values: 0, 4, 8 or 12 hours. For example, if the value for an
individual is 4 hours and that individual takes no pain medication, they will be in
pain 20 hours each day and free of pain 4 hours each day.

Characteristic 2: Number of hours of pain relief possible from medication

Some individuals are not able to obtain complete pain relief, no matter how many
pills they take. This characteristic describes the maximum number of hours of
pain relief an individual can obtain by taking pain-relief pills. This pain relief is in
addition to any pain-free hours they experience if they take no medication. This
characteristic can take on four different values: 4, 12, 16 or 24 hours. For
example, if the value of this characteristic is 12 hours, then the maximum number
of hours of additional pain relief the individual can achieve by taking medication
12 hours per day.

Characteristic 3: Number of pain-relief pills required to obtain the maximum
possible hours of pain relief from medication

Because of biological differences among the individuals, the effectiveness of the
pills differs across individuals. This characteristic describes the number of pain-
relief pills an individual needs each day to obtain their maximum possible number
of hours of pain relief per day. This characteristic can take on four different
values: 2, 6, 8 or 12 pills. For example, if the value for an individual is 6 pills,
then the individual must take 6 pills per day to obtain the greatest number of
hours of pain relief possible.
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Example of a Description

To give a concrete example, consider the following individual whose values for
the three characteristics are as follows:

Number of hours free of pain with no treatment: 8 hours
Number of hours of additional pain relief possible: 12 hours
Number of pills required for maximum benefit: 6 pills

These three pieces of information tell you that this individual has 8 hours free of
pain each day even if they take no pills, that by taking pain-relief pills they can
obtain an additional 12 hours of pain relief (for a total of 20 hours per day free
from pain), and that they must take 6 pills per day to achieve the maximum
possible relief from pain.
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Example of a Scenario

Individuals A, B and C all suffer to varying degrees from chronic pain. A limited
supply of pain-relief medication is available that relieves this chronic pain, but its
effectiveness differs across individuals. The limited supply of pain-relief pills is
not sufficient to provide complete pain relief to all three individuals. Based on the
information provided in the table below, please indicate which individual you
judge to have the greatest need, and which other individual you judge to have the
least need.

Examble Individual || Individual || Individual
P A B C

Hours each day free of pain

with no treatment 0 hours 4 hours 8 hours

Additional hours of pain relief

possible from medication 4 hours 12 hours 12 hours

Pain-relief pills required to
obtain the maximum possible
hours of pain relief from
medication

Please select the individual who you believe has the GREATEST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

Please select the individual who you believe has the LEAST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

(This is an example, please do not answer)

Note that we have created reminder poprup windows to help remind you of the
characteristics. Simply click on any of the characteristic labels for helpful
information.

On the following 20 screens, we present 20 different scenarios that are similar to
this example. For each of the scenarios, please choose the most preferred
option. Remember, there are no right or wrong answers.



Individual||{Individual||Individual
A B C

Question 1

Hours each day free of pain
with no treatment

Additional hours of pain relief

possible from medication 4 hours 12 hours 24 hours

Pain-relief pills required to
obtain the maximum possible
hours of pain relief from
medication

Please select the individual who you believe has the GREATEST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

Please select the individual who you believe has the LEAST need among
individuals A, B and C:

O Individual A O Individual B O Individual C

This section of the survey was then followed by 19 scenarios formatted
identically to this. Only one scenario appeared on screen at a time, automatically
followed by the next scenario upon response submission. Subjects were unable
to go back to revise previous scenario responses after submitting. Note that if
subjects submitted the same individual as having both the greatest and least
need, a warning would appear: “You have chosen the same individual for both
questions. Please make another selection” and subjects were then free to re-
select either or both responses.
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Demographic Questions

In this last part of the survey we gather some basic information about you. The
information from the following questions will not be used to identify you; it will
assist in the analysis. Please select one answer for each of the questions.

What is your sex?

O Female
O Male
O Prefer not to respond

What is your year of birth?

In general, compared to individuals of your own age, would you say your
health is (excellent, very good, good, fair, poor)?

O Excellent

O Very Good

O Good

O Fair

O Poor

O Prefer not to respond

What is your marital status?

O Single (never legally married)
O Married or Common-Law

O Divorced

O Widowed

O Prefer not to respond

Are you currently employed?

O Part-time employment

O Full-time employment 49
O Not Employed

O Retired

O Prefer not to respond



Do you own or rent your house / apartment?

O Own

O Rent

O Other

O Prefer not to respond

What is the highest level of education you have attained?

O Less than secondary school

O Secondary school graduate

O Post-secondary graduate (i.e., college, apprentice, trade diploma or
certificate)

O University graduate

O Prefer not to respond

What is your best estimate of your total household income over the past 12
months?

O No income

O Less than $20,000
O $20,000 to $49,999
O $50,000 to $99,999
O $100,000 or more
O Prefer not to say

Have you ever worked in the health care sector?
O Yes

O No
O Prefer not to respond

Click Here to Submit Your Survey.

Thank you for con%BIeting this survey.



Appendix 3: Latent-Class, Rank-Order Logit Model Esti-
mated over the Full Sample, No Interaction Terms, 4 Classes

Class 1 Class 2 Class 3 Class 4
Mean Probability Class Assignment 0.292 0.204 0.219 0.285
Baseline Health
Pain Free 4 hours —2.918** —1.212** —1.388** —0.311**
Pain Free 8 hours —4.611** —2.222%* —2.452** —0.550**
Pain Free 12 hours —6.915** —3.050** —4.390** —0.886**
Ability-to-Benefit
4 hours relief 2.008** —2.111** 4.666** 0.483**
12 hours relief 0.870** —1.218** 2.182** 0.157
16 hours relief 0.275* —0.663** 1.340** 0.053
Pills Required to Exhaust Benefit
2 pills —1.287** 1.145** —1.977** —1.029**
6 pills —0.496** 0.677** —0.693** —0.574**
8 pills —0.428** 0.446** —0.612** —0.318**
Observations 16,743
Individuals 349
Log-L —7114.28

Reference categories are: 0 hours pain-free per day; 24 hours of pain relief possible; and 12 pills
**p < 0.05 * =0.05 <p<0.10



Appendix 4: Latent-Class, Rank-Order Logit Model Esti-
mated over the Consistent Sample, Two-way Interaction Terms,
4 Classes

Class 1 Class 2 Class 3 Class 4
Mean Probability Class Assignment 0.576 0.213 0.137 0.074
Baseline Health
Pain Free 4 hours —1.690** —2.738** 0.535 —0.012
Pain Free 8 hours —3.855** —2.699** —0.417 —0.886
Pain Free 12 hours —5.890** —6.316** —2.132*%* —0.115
Abilit-to-Benefit
4 hours relief 3.547** —1.058** 2.412** —2.603**
12 hours relief 1.818** —0.555** 1.337** —1.847**
16 hours relief 1.234* —0.201 0.368 —1.300**
Pills Required to Exhaust Benefit
2 pills —1.440** 0.641** —2.241** 0.511
6 pills —0.748** 0.338 —1.025** —0.023
8 pills —0.062** —0.147 —0.238 —0.164
Interactions: BH x ATB
pfdatb4 0.824** —0.060 —0.565 —0.331
pfdatb12 0.282 —0.041 —0.475 —0.432
pf8atb4 0.095 0.323 —1.058** —0.242
pf8atb12 —0.022 0.095 —0.612 —0.120
pfl12atb4 —0.113 0.449 0.256 —0.812
Interactions: BH x RREB
pfdpill2 0.706** 0.317 —0.827 —0.026
pfdpillé —0.520* 0.499 —1.163** 0.316
pf4pill8 —1.716** 1.046** —1.404* 0.794
pf8pill2 0.078 —1.843** —0.426 1.206
pf8pill6 0.850** —1.744* —0.240 1.394
pf8pill8 0.419 —1.543* —0.191 0.808
pfl12pill2 1.237** 0.617 —0.137 0.397
pf12pill6 0.916** —0.020 0.058 0.629
pf12pill8 0.505 1.624** —0.222 —0.303
Observations 10,173
Individuals 212
Log-L —3702.59

Reference categories are: 0 hours pain-free per day; 24 hours of pain relief possible; and 12 pills
**p < 0.05* =0.06 <p<0.10



Appendix 5: The Sub-study Debriefing Interview Instrument

NEED SURVEY Semi-Structured Interview Questions, version 2

1. How easy or difficult were the survey questions for you?
a. Were any parts of the survey confusing? How?
b. Did you encounter any [other] problems? Which?

Prompts: If possible, prompt for what they would change, and how,
beyond the complaint

2. Some questions asked you which person had the greatest need.
a. What does “need” mean to you in the context of the survey scenarios?
How did you think about it?
b. What does “need” for health care mean to you, more generally? How do
you think about need?

3. Now I’d like to go over a couple of the scenarios you saw, and would like you to
tell me more about how you thought these through.

c. [present Scenario 1]

* Was this scenario difficult to understand in any way? How?
*  You indicated that individual XX has the greatest need and that this is
because YYY.
o How did you come to this choice?
o Was this choice easy or difficult to make? How?
* You indicated that individual XX has the least need and that this is because
YYY.
o How did you come to this choice?
o Was this choice easy or difficult to make? How?
o)
d. [present Scenario 2]

*  Was this scenario difficult to understand in any way? How?
*  You indicated that individual XX has the greatest need and that this is
because YYY.
o How did you come to this choice?
o Was this choice easy or difficult to make? How?
*  You indicated that individual XX has the least need and that this is because
YYY. 53
o How did you come to this choice?
o Was this choice easy or difficult to make? How?

4. 1 would now like to focus a bit on each of the characteristics of the individuals.



*  Hours free of pain with no medication: How important was this for
assessing need? Why was this important to you --- in what way does this
represent a need ?

* A person’s ability to get pain relief from medication: How important was
this. Based on your earlier response, it seems that the greater is a person’s
ability to obtain pain relief, the greater [lesser] is their need? Why is that?

* Finally, the number of pills required to obtain the maximum possible pain
relief. Based on your earlier response, it seem that the more pills a person
requires, the greater (lesser) is their need? Again, why is that?

5. Did how you think about a person’s need change at all as you worked through the
survey? How?

6. Is there anything else you would like us to know about your experience taking this
survey, or making these choices? Do you have any questions for me?

Scenario 1 (question 3 in full survey):

Hours each day free of pain with no
treatment

Additional hours of pain relief possible from
medication

Pain-relief pills required to obtain the
maximum possible hours of pain relief from |2 pills 6 pills 8 pills
medication

4 hours 12 hours 4 hours

12 hours 4 hours 12 hours

Please select the individual who you believe has the GREATEST need among
individuals A, B and C:

Please explain why you believe this individual has the GREATEST need?
Please select the individual who you believe has the LEAST need among
individuals A, B and C:

Please explain why you believe this indi\giiiual has the LEAST need.



Scenario 2 (question 17 in full survey):

Individual A C

Hours each day free of pain with no 2 hours 0 hours 12 hours
treatment

Addltlona} hqurs of pain relief possible 16 hours 4 hours 12 hours
from medication

Pain-relief pills required to obtain the

maximum possible hours of pain relief from|8 pills 2 pills 6 pills

medication

Please select the individual who you believe has the GREATEST need among

individuals A, B and C:

Please explain why you believe this individual has the GREATEST need?
Please select the individual who you believe has the LEAST need among

individuals A, B and C:

Please explain why you believe this individual has the LEAST need.

Scenario 2 FOR PILOT (interview 1-5) (question 8 in full survey):

Hours each day free of pain with no
treatment

8 hours

0 hours

0 hours

medication

Additional hours of pain relief possible from

12 hours

24 hours

16 hours

Pain-relief pills required to obtain the

medication

maximum possible hours of pain relief from |12 pills

2 pills

8 pills

Please select the individual who you believe has the GREATEST need among

individuals A, B and C:

Please explain why you believe this individual has the GREATEST need?
Please select the individual who you believe has the LEAST need among

individuals A, B and C:

Please explain why you believe this individual has the LEAST need.




NB: Questions 3 and 8 were used for the scenarios in the pilot interviews (1-5). We subsequently
switched to Question 3 and 17

o6



Appendix 6: Latent-Class, Rank-Order Logit Model, Con-
sistent Sample, No Interactions, 4 Classes, Follow-up Study

Class 1 Class 2 Class 3 Class 4
Mean Probability Class Assignment 0.343 0.372 0.114 0.171
Baseline Health
Pain Free 4 hours —2.522%* —3.311** —1.696** 0.229
Pain Free 8 hours —3.312** —4.715** —4.282** —0.262
Pain Free 12 hours —5.024** —6.108** —6.440** —0.749*
Ability-to-Benefit
4 hours relief 1.020** —3.260** 6.091** —3.773**
12 hours relief —0.064 —1.494** 3.716** —2.509**
16 hours relief —0.490 —0.395 2.668** —1.524**
Pills Required to Exhaust Benefit
2 pills —1.970** 1.744** —1.736** 2.612**
6 pills —1.215** 1.159** —1.391** 1.826**
8 pills —0.827** 0.160 —1.183** 1.017***
Observations 1,680
Individuals 35
Log-L —568.030

Reference categories are: 0 hours pain-free per day; 24 hours of pain relief possible; and 12 pills
**p < 0.05* =0.06 <p<0.10



