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Medical Decision-Making and the Patient

Understanding Preference Patterns for
Growth Hormone Therapy Using Conjoint Analysis
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AND DUNCAN NEUHAUSER, PRDS

OBJECTIVES. This study examines two ques-
tions that relate to patients’ role in medical de-
cision making: (1) Do patients utilize multiple
attributes in evaluating different treatment op-
tions?, and (2) Do patient treatment preferences
evidence heterogeneity and disparate patterns?
Although research has examined these ques-
tions by using either individual- or aggregate-
level approaches, the authors demonstrate an
intermediate level approach (ie, relating to pa-
tient subgroups).

METHODS. The authors utilize growth aug-
mentation therapy (GAT) as a context for ana-
lyzing these questions because GAT reflects a
class of nonemergency treatments that (1) are
based on genetic technology, (2) aim to im-
prove the quality (rather than quantity) of
life, and (3) offer useful insights for the
patient’s role in medical decision making.
Using conjoint analysis, a methodology es-
pecially suited for the study of patient-con-
sumer preferences but largely unexplored in
the medical field, data were obtained from
154 parents for their decision to pursue GAT
for their child.

REeSULTS. In all, six attributes were utilized
to study GAT, including risk of long-term
side effects (1:10,000 or 1:100,000), certainty of
effect (50% or 100% of cases), amount of effect

Shared medical decisions’? between physi-
cians and patients have been shown to result in
greater compliance,® satisfaction, and confor-
mance to the principle of informed consent.* Un-
derstanding patient preferences that lead to
medical decisions is particularly important when

(1-2 inches or 4-5 inches in adult height), out-
of-pocket cost ($100, $2,000, or $10,000/year)
and child’s attitude (likes or not likes ther-
apy). An experimental design using conjoint
analysis procedures revealed five preference
patterns that reflect clear disparities in the
importance that parents attach to the differ-
ent attributes of growth therapy. These pref-
erence patterns are (1) child-focused (23%),
(2) risk-conscious (36%), (3) balanced (23%),
(4) cost-conscious (14%), and (5) ease-of-use
(4%) oriented. Additional tests provided evi-
dence for the validity of these preference pat-
terns. Finally, this preference heterogeneity
related systematically to parental charac-
teristics (eg, demographic, psychologic).

CONCLUSIONS. The study results offer addi-
tional insights into medical decision making
with the consumer as the focal point and
extend previous work that has tended to
emphasize either an individual- or aggregate-
based analysis. Implications for researchers
and health care delivery in general and
growth hormone management in particular
are provided.

Key words: patient decision-making; con-
joint; growth hormone. (Med Care 1998;36:
AS31-AS545)

the therapeutic endpoint is potentially related to
quality of life. Examples of such elective or non-
emergency therapies include growth hormone,
in vitro fertilization, estrogen replacement, anti-
aging potency, and alternative medicine. Often,
the value and desirability of such treatments nec-
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essarily involve explicit consideration of tradeoffs
and priorities by both the patient and physician.*
In this sense, the patient is analogous to a con-
sumer who actively interacts with his/her physi-
clan to consider treatment choices.

Despite the recognized importance of patients’
input inte medical decision making, little is
known about how their preferences can be ana-
lyzed and tapped to optimally implement shared
decisions. Previous studies have approached this
question either by examining aggregate-level re-
sponses from patient samples concerning deci-
sion factors utilized® or eliciting choice prob-
abilities from each patient. Both approaches have
limitations, especially in the case of nonemer-
gency therapies. For instance, aggregate prefer-
ences risk overgeneralizations that obfuscate un-
derlying differences. Likewise, studies that focus
on preferences for individuals patient may run the
risk of oversensitivity to local variations and are
likely to overwhelm policy efforts to systemati-
cally incorporate patient preferences in therapy
recommendations.

Few, if any, studies operate at an intermediate-
level by examining key preference factors to de-
lineate a few distinct patterns of preferences
across broad patient samples. However, if patient
preferences are to have practical application in
and impact on physician-patient interactions and
medical policy, it is necessary to understand
whether different subgroups of patients (1) utilize
different decision factors, (2) evidence distinct
preference patterns, and (3) translate their under-
lying motivations and goals into tradeoffs or pref-
erence combinations for different treatment
choices.

In the context of nonemergency therapies, the

- preceding issues assume even greater significance
for three reasons. First, treatments such as growth
hormone, in vitro fertilization, and estrogen re-
placement are to some extent elective, and physi-
clan recommendations often are significantly in-
fluenced by patient wants and desires (not just
needs). Consequently, patient preferences are
likely to play a more central role in such treat-
ments. Second, the effectiveness of such treat-

*Recently, in the popular press, some of these issues
have achieved a center-stage status because of the birth of
the McCaughey septuplets and highlighted the point that
the issues raised in these treatments go far beyond physi-
ologic/medical considerations that are common to many
traditional treatments.
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ments is linked largely to the perceptions of and
psychologic benefits for the patient. Thus, an un-
derstanding of patient preferences in this context
is likely to require techniques that offer insights
into patient perceptions and payoffs for different
treatment choices. Third, because such treatments
evidence rapid evolution in their characteristics
(eg, delivery options, composition, side effects
data), descriptive studies that focus on factors that
influence current patient choices are likely to
prove less useful for understanding future patient
choices. Instead, approaches that allow modeling
of plausible treatment choices (eg, those that are
likely to be available in the future) and yield valid
data are likely to be more beneficial.

The purpose of our study is to fill the preceding
gaps in the literature, keeping in mind the unique
characteristics of nonemergency treatments. Spe-
cifically, two questions guided our research:

1. Do patients utilize multiple, distinct
treatment characteristics in arriving at medical
decisions?

2. Do patient preferences evidence hetero-

geneity among different subgroups of pa-
tients?

Before we discuss the study context, it is useful
to examine the broad rationale underlying these
research questions. The first question seeks to ex-
amine the characteristics patients evoke for evalu-
ating different treatment options. If this evoked -
set is empty or contains few, marginal attributes, it
is less likely that patients can act as active and in-
formed participants in medical decisions. In other
words, in accord with consumer decision-making
research,® a multiattribute evoked set is a necessary
condition for patient involvement in medical de-
cision making. The second question seeks to de-
termine if patients’preferences are heterogeneous
and reveal distinct patterns. This notion of hetero-
geneity is based on the premise that different pa-
tients, with similar physiologic characteristics,
have different needs and wants and consequently
will utilize different tradeoffs. Thus, a homogene-
ous preference structure common to all patients
undermines the notion of shared decision mak-

ing. However, the notion of patterns is based on

the idea that empirically the number of unique
preference combinations (ie, tradeoffs among
treatment attributes) are not as numerous as the
number of patients. Rather, there are only a few
unique preference combinations such that each
combination reflects common tradeoffs employed
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by a subgroup of patients. This intermediate
analysis is between the two extremes of either in-
dividual- or aggregate-level analysis. In addition,
we utilize a methodology (conjoint analysis) that
has received little attention in the medical litera-
ture but appears to hold potential in, and is suited
to the understanding of, patient preferences for
nonemergency treatments (eg, see Wigton et al’
and Dawson et al® for some notable applica-
tions).&*

If the intermediate approach is supported, the
search for key determinants of the obtained pat-
terns of patient preferences may provide insights.
These determinants are likely to include demo-
graphic, physiologic, and psychologic charac-
teristics of patients, among other factors. Al-
though it is not a specific aim of this study, we
provide an exploratory analysis of this search for
key determinants to provide directions for future
research. We begin by discussing the study con-
text and design.

The Study: Context and Design

For several reasons, our choice of medical con-
text—growth hormone therapy (GHT) for short
stature children—offers an excellent model for the
study of the patient’s role in decisions to use medical
technologies that address nonemergency situations.

e It is one of the first major therapies based
on genetic engineering.

e The medical condition addressed (ie,
short stature) does not affect the length of
life. It may, and often does, affect the qual-
ity of life (however, it is unclear what de-
gree of short stature is dysfunctional in

terms of psychologic, social, and behav-
ioral effects),w"12

¢ Although GHT initially was designed and
approved for overcoming growth hor-
mone (GH) deficiency, today, this ther-
apy is available for children who are short
but not necessarily GH deficient. The
GHT represents a fast-growing segment,

with a market of more than $375 mil-
lion.1*

e There is significant uncertainty about
GHT effectiveness for short stature not
due to classic GH deficiency. Consensus is
lacking about whether GHT has a predict-
able, significant effect on adult height, es-
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pecially for children who are not GH defi-
cient, and whether it allows estimable
probabilities of long-term down side
risks. ">

e Growth hormene therapy is expensive
(~$15,000/year), protracted (several years),
and inconvenient {daily injections).

¢ Growth hormone therapy has received
significant media attention, both positive
and negative,ls*zo because of its mix of
genetic engineering and societal implica-
tions of treatment.

We reason that, if patients’ preferences favor
shared decision making for GHT given its preced-
ing characteristics, it is likely that this approach
also is useful for other related medical therapies.
Next, we turn to the methodologic approach util-
ized to understand patient preferences for elec-
tive treatments.

Conjoint Analysis Methodology

Conjoint analysis dates to Luce and Tukey’s work®
and is a multivariate technique that is based on
three interrelated concepts: (1) each product/service
(eg treatment) is a bundle of potential attributes, (2)
each individual has a unique utility or value for each
attribute level (referred to as “partworth” utilities),
and (3) combining the different utilities for different
attributes provides an individual’s overall utility or
preference for the specific product/service. However,
a unique aspect of conjoint analysis is that individu-
als are not asked to directly provide their utilities for
each attribute level. Rather, each individual is asked
to perform a rather realistic task: choose among sev-
eral hypothetical products/services for which each
option is based on a different combination of its at-
tributes.

On the basis of these choices, individual-level
partworth utilities are extracted via regression
based procedures. More importantly, conjoint
analysis allows the inclusion of plausible attrib-
utes (eg, those that are at the design stage but not
yet available) and the utilities are determined for
each potential combination of attributes. Thus,
conjoint analysis is useful in helping design prod-
ucts/services that are consistent with consumer
preferences. Finally, for the preceding reasons,
conjoint analysis has become widely recognized
as a rigorous and valid method for understanding
consumer preferences. In fact, Carroll and Green®
note that, “[c]urrently conjoint analysis . . . repre-
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sents the most widely applied methodologies for
measuring and analyzing consumer preferences.”
We highlight this potential of conjoint analysis
within a medical context. However, because we
focus at an intermediate (not individual) level of
analysis, we extend the conjoint analysis ap-
proach to obtain insights at this level. Specifically,
we initially utilize conjoint analysis to structure
the research task and obtain individual-level utili-
ties and thereafter utilize appropriate multivariate
procedures (eg, cluster analysis) to identify sub-
groups of patients with similar preference pat-
terns. Such approaches are referred to as hybrid
conjoint analysis.

Research Methodology

Research Setting and Sampling

A large Midwestern metropolitan area was se-
lected as the research site. With a total popula-
tion of approximately 2 million people, this area
includes three major medical centers. All three
centers participated in the study, as did most of
the pediatric endocrinologists in the selected
metropolitan area. Because pediatric endocri-
nologists are the major prescribers of GHT, they
served as the key sources of data and sampling
units for this study. During a 15-month period,
each site identified parents of children who were
between 4 and 15 years of age who were sched-
uled to see a pediatric endocrinologist for short
stature, but were not receiving GHT.

. Inall, 233 cases were identified, 190 of which
were judged eligible for this study. Finally, 159
of 190 potential subjects were interviewed.
Thus, the consent rate for this study was 83.7%.
The participation rates did not differ signifi-
cantly across the research sites (chi-square =
0.268; df = 2; P < 0.10). The study, including pro-
cedures for identification of eligible parents,
was approved by the institutional review boards
of all participating medical centers. Informed

consent was obtained from all participants be-
fore the study.

Research Instrumentation

Growth Treatment Attributes. Initially, we
identified the salient attributes of growth ther-
apy as perceived by eligible parents using three
focus groups of six to eight parents. Parents
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mentioned several factors that wereimportantin
theirconsideration of growth augmentation ther-
apy (GAT)," including anticipated height, child’s
behavior/attitude about being short, spousal
opinion, time period of treatment, and side ef-
fects. Via content analysis, we ranked the various
factors by their “frequency of mention,” aggre-
gated the data across the focus groups, and se-
lected the more frequently mentioned attributes
for additional analysis. The selected attributes
were discussed with parents to refine and clarify
their criteria. ‘

The attributes finally selected included (1)
amount or magnitude of effect; (2) odds or cer-
tainty of effect; (3) route of treatment; (4) out-of-
pocket cost; (5) long-term side effects; and (6) tar-
get child’s attitude toward therapy.* The amount
of effect captures the expected increase in adult
height attributable to the treatment, whereas
odds of effect is concerned with the probability of
obtaining an increase in height. The route of treat-
ment and out-of-pocket cost indicate the method
for administering the therapy and the annual cost
{net after insurance) of treatment, respectively.
The long-term side effects assesses the prob-
ability of long-term risks and dysfunctional (side)
effects arising from treatment. Finally, child’s atti-
tude measures the target child’s attitude toward
GAT.

Although physician’s recommendation was
considered an important attribute, it was not in-
cluded because no parent was willing or, more
importantly, able to put his or her child on a GAT
regimen without such a recommendation. Thus,
the physician’s recommendation is a necessary,
but not sufficient, condition for GAT. In addition,
given the range of uncertainty among physi-
cians, it is possible that parents can obtain phy-
sician recommendation, if desired, with a fairly
low search cost and the assistance of their primary

tHereafter, we distinguish between growth augmenta-
tion (GAT) and growth hormone therapies (GHT). Al-
though the former refers to hypothetical treatments for
growth, the latter is a specific on hormone therapy.

tWe considered interviewing the focal child because
we reasoned that, as the affected consumer, he/she is
likely to provide perspective and relevant data that may
not be easily or accurately obtained from other family
members, However, upon discussion with physicians and
parents, we realized that such interviews would put vul-
nerable children in the uncomfortable position of focus-
ing on their own short stature; consequently, we decided
not to interview children.
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care physician. Consequently, we focused on fac-
tors other than physician recommendation.

Interview Questionnaire. The final question-
naire was grouped into several sections, reflecting
distinct content areas. First, we probed the sources
of information that parents found useful in learning
about growth in children, particularly about short
stature and its possible treatments. Second, we as-
sessed parents’ perceptions about how short men
and women are viewed in our society. Third, we
sought parents’ opinions about their child’s reac-
tions to his/her height. Fourth, we asked parents to
provide us with demographic and background in-
formation. Finally, we asked parents to provide self-
report importance ratings of GAT attributes.

Pretesting. The interviewers were carefully se-
lected and trained. The training procedures in-
cluded scripts, mock interviews, and feedback dis-
cussions. The entire protocol, including conjoint
profile evaluations and questionnaire, was pre-
tested with a small group of parents. In general,
the parents involved in the pretest thought the in-
terview was understandable and had little or no
trouble with task comprehension.

Conjoint Analysis Task

A conjoint analysis usually involves three tasks
before data can be collected: (1) model specifica-
tion, (2) stimuli generation, and (3) preference
measurement. Each is discussed here.

Model Specification. A conjoint analysis
model specifies the relationship between an indi-
vidual’s overall or total utility for a specific treat-
ment and the unique or partworth utilities for
each treatment attribute. The higher an individ-
ual’s utility for a treatment (relative to other treat-
ments), the greater its desirability or preference. A
typical utility formulation based on conjoint
analysis is a linear, additive model that can be
specified as follows:

TU, = 2P, m

where TU, is the total utility or worth for the ith
treatment option, PU is the partworth utility,
and j refers to the treatment attributes and
equals six for growth therapy (as noted). Note
that Equation 1 parallels a multiple regression
model and specifies that the total utility of a
treatment option is the sum of the partworth
utilities of the particular attribute levels or val-
ues that define that treatment. To operational-
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ize this model, it is necessary to identify the lev-
els or values that the individual growth therapy
attributes can assume. Based on current pricing
and reimbursement patterns, understanding of
efficacy and route of treatment, and physician
practice patterns, we developed levels for each of
the six attributes as follows: out-of-pocket cost
($100; $2,000; $10,000 per year), certainty of effect
(adult height increases in 50% or 100% of treat-
ment recipients), amount of effect (the therapy
increases adult height by 1-2 inches or 4-5
inches), route of treatment (daily injections or
daily nasal spray), target child’s attitude (would
or would not like therapy), and risk of long-term
side effects such as diabetes, leukemia, and early
atherosclerosis (1in 10,000 or 1 in 100,000 treat-
ment recipients). As such, one attribute (e,
price) has three levels and the remaining five at-
tributes have two levels each.

Stimuli Generation. The conjoint stimuli are the
information provided to the respondents to elicit
their preferences. Two methods of stimuli generation
are common: (1) trade-off method and (2) full-pro-
file method. A trade-off method presents two attrib-
utes at a time and asks respondents to indicate their
preferences by evaluating each two attribute combi-
nations. In contrast, the full-profile method presents
all attributes together such that each option is de-
scribed by a specific choice of each attribute level,
and the respondent is asked to evaluate the different
options presented. Because a full-profile approach is
more realistic (ie, includes all attributes), it was util-
ized in our study.

Readers will note that given the six GAT attrib-
utes and their chosen levels, the number of feasible
options is 96 (ie, 3 x 2%). Clearly, it is unrealistic to
have parents review 96 different growth therapy op-
tions and evaluate them in order of their preference.
However, because conjoint analysis is closely related
to experimental designs, it is possible to simplify the
conjoint task without having to reduce the number
of growth therapy attributes. Specifically, using the
principle of orthogonal array in fractional experi-
mental designs, 16 hypothetical growth therapy full-
profile options were developed that systematically
varied the levels of six GAT attributes.

Preference Measurement. There typically are
two methods for measuring individual preferences:
either the individual can be asked to rate each op-
tion (eg, using a Likert scale) or rank all options from
the “most preferred” to “least preferred.”In general,
the ranking task is thought to be more reliable; how-
ever, the disadvantage is that it yields only ordinal
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data. Because of its reliability, we chose the rank-
ing approach for preference measurement and util-
ized a nonmetric conjoint analysis software.

Method of Analysis

A detailed schematic diagram for the method
of analysis is displayed in Figure 1. Briefly, first pa-
rental preference patterns were analyzed to ob-
tain partworth utilities and relative importance
weights for individual GAT attributes. Because
the conjoint model requires assumptions for the
preference ordering among categorical variables
(e, the factor levels), the number of preference or-
dering reversals was used to judge the appropri-
ateness of conjoint data. We used three reversals
as the cutoff criterion. Thus, reversals exceeding
two were indicative of inconsistent/careless re-
spondents. Second, to determine the reliability of
the conjoint data, a small set of respondents (n = 10)
were randomly selected and asked to do a second,
follow-up interview approximately 7 to 12 months
later. The index of association between these two in-
terviews was utilized to judge the reliability of the
conjoint analysis. Third, cluster analysis procedures

Coliect Data and .
Perform Conjoi Select Optimal Number
‘ OA"r::xly:i?mm of Clusters (INTERNAL
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1 I
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Parental Preference
Strucsure

e oL — [

Compute Test-Retest | .
Reliabifiy (R,) Unrchablc'!

"
Reliable? (R, >=0)

Examine Number of
Reversals (N)

Check for
Inconsisiencies

Examine EXTERNAL

VALIDATY of Parterns

of Parental Preference
Structure

I
Periorm
DISCRIMINANT
ANALYSIS 1o ldentify
Differentiat Pareatal
Chacactesistics

T S

Cluster Analysis of 5

Individual Conjoint Summarize and Evaluate

Preference Weights FHeterogencity in Parental
Preferences.

Run 4-7 Cluster
Solutions withs titial
Seeds

!

Compare Censirained
and { d
Solutions

Describe Aggregate
Preference Strucnere

Fic. 1. Method of analysis used to examine preference
patterns for subgroups of patients using conjoint analysis.
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were used to develop parental groupings that
were based on differences in relative importance
weights of different attributes. A multistep data
analysis approach was utilized to ensurc the sta-
bility and validity of cluster solutions.*"* Initially,
we aimed at determining the optimal number of
cluster by using Ward's method to assess the range
for the appropriate number of clusters and obtain
initial centroid seeds. All of the data were randomly
split into two subsamples and input for K-means
cluster analysis. Based on the comparison between
constrained and unconstrained solutions (ie, after
cross-validation), an optimal number of clusters was
selected to maximize Kappa—the chance corrected
coefficient of agreement. Fourth, the optimal number
of clusters was subjected to external validation. For
external validation, relative importance scores of in-
dividual attributes for each individual cluster group
were compared with those of self-report question-
naire data. Finally, discriminant analysis was utilized
to identify demographic and psychographic charac-
teristics that differ across the # cluster groups.

Results

Demographic Characteristics

The respondents were predominantly female
(87%), married (86%), and white (90%). Of the
respondents, 38% were homemakers and 54%
were professionals. Overall, 49% reported in-
comes of more than $50,000, 36% earned be-
tween $25,000 and $49,999, and 15% had family
income of less than $25,000. The focal children
were mostly boys (70%), and were perceived by
most parents (97%) to be significantly small. Fi-
nally, the children’s average age was 10.34 years
(standard deviation, £3.48 years).

Aggregate Parental Preference Structure

Initially, we examined the ordering assumption
of conjoint analysis. More than 96% of 159 cases
had less than three reversals (0 reversals =
44.65%; 1 reversal = 40.25%; 2 reversals =
11.95%). As such, five respondents with three or
more reversals were excluded. Next, the conjoint

-model of Equation 1 was estimated. The results

show that our model fits the data fairly well, re-
sulting in an adjusted R? of 0.89 (standard error of
0.02). A vector model was used for out-of-pocket
cost, whereas a partworth model was utilized for
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the remaining factors because of their categorical
nature. Table 1 summarizes the results.

At the aggregate level, Table 1 shows that long-
term side effects (risk) appear to be by far the
most important attribute. This is because it ac-
counts for the highest weight in the group relative
importance score (ie, 30.15%). This attribute is
followed by child’s attitude and out-of-pocket
cost, which appear equally important and account
for approximately 20% each on the relative im-
portance scale. Together, the preceding three fac-
tors constitute roughly 70% of the total relative
importance scores, Thus, parental preference to-
ward growth-promoting therapy appears to be
critically dependent on its potential side effects,
the attitude of the child toward the treatment, and
the cost involved. Surprisingly, issues concerning
the efficacy of the treatment (eg, odds and
amount of increased height) were deemed less
important by parents. Considering the purpose of
GAT and the significance of these factors in phy-
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sician decision making for GHT,' this finding is
both interesting and counterintuitive, At the other
extreme, route/method of treatment proved to be
the least important factor.

Table 1 provides the estimated aggregate part-
worth utilities (vector scores for out-of-pocket
cost) for each level of the six treatment attributes.
Note that desirable or valued attribute levels are
associated with positive utilities, whereas unde-
sirable levels have negative utility. Thus, for in-
stance, all three levels of out-of-pocket cost are
estimated to have negative vector scores because
cost is nearly always undesirable. However, note
that vector scores increase monotonically with the
amount of out-of-pocket cost such that the utility
for $10,000/year is 100 times lower (or negative)
than that for a treatment that costs only
$100/year. In addition, the coefficients of part-
worth utilities are directly proportional to the
relative importance of the attribute. Conse-
quently, at an aggregate level, parents see greater

TaBLE 1. Aggregate Results of Parental Preference Structure From Conjoint Analysis (n = 154)
- Partworth Relative
Treatment Attribute® Levelt Utilitiest Importance§
Amount of effect Adult height increases by 1-2 inches -0.84
Adult height increases by 4-5 inches 0.84 10.42
Certainty of effect Adult height increases in 50% of - -1.02
recipients
Adult height increases in 100% of o102 12.56
recipients
Route of treatment Daily injections -0.60
Nasal spray 0.60 7.34
Out-of -pocket cost $100/year -0.03
' $2,000/year -0.67
$10,000/year - -3.34 20.14
Long-term side effects Risk of adverse effects is 1:10,000 -2.42
recipients
Risk of adverse effects is 1:100,000 242 30.15
recipients
Child’s attitude Child does not like GAT -1.57
Child likes GAT 1.57 19.38

GAT, growth augmentation therapy.

*These attributes were identified as salient factors considered by parents in evaluating growth augmentation

therapy.

*A full profile method was used to present hypothetical growth augmentation therapies to patients by selecting
different combinations of the attribute levels. In all, 16 hypothetical treatments were developed.
#These are aggregate coefficients estimated from nonmetric conjoint analysis with rankings as the dependent

variable.
SThe relative importance scores sum to 100,
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utility in reduced risks of adverse long-term side
effects than from any other attribute.

Reliability of Preference Structure

In all, 10 parents were randomly selected for a
test-retest experiment, with a gap of at least 7
months from the initial test participation. The re-
test timing was selected to ensure that (1} suffi-
cient time had elapsed to reduce test-retest con-
sistency and (2) no major change had occurred in
the state of the child’s treatment. For instance, if a
child began GHT after the first interview, that par-
ent was excluded.

Separate conjoint analysis was performed to
estimate both the partworth utilities and relative
importance scores. The results from the retest ex-
periment were correlated with those of the initial
test experiment, resulting in correlations of 0.70
for partworth utilities and 0.66 for relative impor-
tance scores. Nunnally®® has indicated that test-
retest cotrelations of 0.6 or higher are indicative of
reasonably reliable processes. Thus, the conjoint

data appear to be reliable with significant system-
atic variance. :

Patterns of Parental Preference Structure

The relative importance scores for each re-
spondent were used as input for cluster analysis.
The relative importance indicates how much
each factor contributed to the respondent’s over-
all evaluation. This procedure revealed that the
five-cluster solution was the most compelling
(Kappa coefficients were 0.97, 0.98, 0.96 for four-
to six-cluster solutions). Figure 2 summarizes the
preference patterns.

The five patterns are referred to as child-fo-
cused, risk-conscious, balanced, cost-conscious,
and ease-of-use oriented groups. A brief descrip-
tion of these groups follows.

Risk Conscious. This group is the largest
(36% of respondents) and appears driven by
evaluation of long-term side effects. Apparently,
this group is concerned about the downside risk
and weighs it heavily in their decision (>47% in
relative importance score). Other factors, includ-
ing cost, efficacy, and child’s attitude, are given
significantly less importance; however, among
themselves they appear equally important to
parents (all scores approximately 10-13%). The
route of treatment is the least important factor.
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Child-focused. Constituting approximately
23% of all respondents, this group’s pattern is
dominated by their concern for the child’s atti-
tude toward GAT (>47% in relative importance
score). Although the possibility of long-term
side effects is moderately important (20%), this
group appears relatively less concerned about
the remaining four factors (all <10%).

Balanced. Consisting of approximately 23% of
all respondents, this group evidences a balanced
evaluation of multiple factors to arrive at a deci-
sion to undertake GAT. Specifically, long-term
side effects, cost of treatment, odds of height aug-
mentation, and the amount of height increase are
jointly considered and given roughly equal weight
(ranging from 16% to 25%). Somewhat surpris-
ingly, this group places less importance on child’s
attitude (12%) and route of treatment (7%).

Cost-conscious. This group consists of 14% of all
respondents and is predominantly concerned about
out-of-pocket expenses, which alone counts for
more than 51% in their relative importance scores.
Of the remaining factors, none dominates such that
the parents appear to give roughly equal weight to
each (ranging from 6% for route of treatment to 14%
for long-term side effects).

Ease-of-use Oriented. This is by far the small-
est group, accounting for just 4% of respondents.
The preference structure is dominated by two fac-
tors, with route of treatment accounting for 42%
of weight and long-term side effects accounting
for an additional 19% in weight. None of the re-
maining factors is critical. Thus, this group ap-
pears highly sensitive to the inconvenience of
daily injections but less influenced by the child’s
attitude toward growth therapy.

The preceding groups differ substantively and
significantly, suggesting that the aggregate analysis
of preference structure (ie, Table 1) obfuscates im-
portant individual differences. Before we performed
additional analysis of these groups, we sought to
validate the five distinct preference patterns.

Validity of Parental Preference Patterns

The validity of preference patterns was exam-
ined by comparing importance scores from con-
joint analysis with those obtained via self-report
attribute ratings. The self-report data are based on
asking respondents to rate the importance of each
GAT attribute on a 10-point scale. These ratings
were provided routinely by each participant be-
fore the conjoint analysis task. Our hypotheses
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FiG. 2. Distinct patterns of pa-
rental preferences obtained from
conjoint analysis of GAT data.

ATYITYOE

MEAN RELATIVE IMPORTANCE SCORES FOR TREATMENT ATTRISUTES
SIDE
Preference COsT opDs AMOUNT ATTITUDE | EFFECTS ROUTE
Patterns
Risk- 10.69 11.50 11.70 12.92 47.71 5.48
Conscious
chlld- 10.05 7.77 7.08 47.80 20,13 7.18
Focused
Balanced 20.42 19.85 16.23 11.57 25.23 6.71
Cost- 51.25 9.36 11.22 8.75 13.83 5.58
Conscious
Ease-of-Use 10.94 10.37 10.29 7.80 19.08 41.53

were that the self-report attribute importance rat-_

ings for (1) long-term side effects would be sig-
nificantly higher for the risk conscious group, (2)
child’s attitude would be significantly higher for
the child-focused group, (3) out-of-pocket cost
would be significantly higher for the cost-con-
scious group, and (4) route of treatment would be
significantly higher for the ease-of-use group. No
hypothesis was posited for the balanced group.
The results from the test of preceding hy-
potheses offer support for the validity of the
conjoint data (see Table 2). For instance, the self-
report ratings of child’s attitude are signifi-
cantly higher (F = 2.9, df = 4, 147, P < 0.05) for
the child-focused group (X = 9.46) relative to
all other groups (X £ 8.67). Likewise, long-term
side effects for the risk-conscious group are
significantly higher (F = 2.8, df = 4, 147, P <

0.0S;? = 9.82) relative to all other groups ()? <
9.47). Moreover, out-of-pocket cost is rated sig-
nificantly higher (F = 5.0, df = 4, 147, P < 0.05)
by the cost-conscious group (X = 7.41) relative
to all other groups (X < 6.0). Finally, the ratings
of route of treatment are significantly higher (F
=7.96, df = 8, 147, P < 0.05) for the ease-of-use
group (X = 9.50) relative to all other groups (X <
6.84). Taken together, we have enough evidence
to conclude that the parents’preferences reflect
five distinct, meaningful, and valid patterns.

Exploratory Analysis of Differentiating
Factors for Parental Preference Patterns

Although recognizing patterns of patient pref-

erences is critical to shared decision making, it is
of limited value in understanding why patients
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TABLE 2.

Mepical CARE

Consistency Analysis Based on Preference Patterns

From Conjoint Analysis and Self-Report Importance Ratings

Parental Preference Patternst

Sclf-Report

Risk-conscious  Child-focused Balanced Cost-conscious Easc-of-use
Importance Ratings n =55 n =235 =36 n=22 n=6
Cost' 4.65 5.03 5.86 7.41 6.00
Oddst 7.93 7.34 8.19 7.64 7.67
Amount! 7.76 7.00 7.33 7.18 6.67
Attitudef 8.53 9.46 8.50 7.50 8.67
Side' 9.82 9.43 9.47 8.64 8.50
Route! 6.84 6.77 6.56 6.23 9.50

tant.

*The self-importance ratings were obtained on a 10-point scale where 1 = least important and 10 = most impor-

*Cost, Odds, Amount, Attitude, Side, and Route denote, respectively, (1) out-of-pocket cost, (2) odds of height
increase, (3) amount of height increase, {4) child’s attitude, (5) long-term side effects, and (6) route of treatment.

fFor convergent validity, mean comparisons for each self-report importance rating were conducted across the five
preference patterns (read across each row). For instance, the mean value of self-report importance rating of “cost”
factor was compared for the “cost-conscious” group compared to all of the other four groups (see data row-wise in
Table). 1f this comparison is significant, it suggests evidence of convergent validity. Significant mean values from

this comparison are in bold.

exhibit the preferences they do. Because different
preferences lead to different tradeoffs, under-
standing preference determinants provides in-
sight into motivating factors and dispositions that
drive patients to seek specific tradeoffs. This un-
derstanding can be important from medical policy
and practice perspectives (eg, in patient-directed
education programs, predicting utilization pat-
terns). Previous research has failed to address this
issue. Typically, determinant factors for GAT may
include demographic (eg, socioeconomic), psy-
chologic (attitudes), and physiologic factors (eg,
perceptions of disabling height). We provide an
exploratory investigation of these linkages.
Specifically, discriminant analysis was con-
ducted to explore the demographic, physiologic,
and psychologic factors that differ across the five
preference subgroups. The demographic variables
included gender, race, marital status, education,
{household) income, occupation, and the child’s
gender, height, and age. The physiologic variable
included disabling height—that is, the actual
height (in inches) for man and woman below
which the respondent thought that an adult
would face considerable difficulties (eg, in so-
cial/work settings). The psychologic variables in-
cluded respondent’s perceptions for the conse-
quences of child’s short stature in different
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situations, including (1) personal attitudes and
compensating activities (five items); (2) relation-
ships with opposite sex and social settings (four
items); (3) attitudes of others at school (eg, teach-
ers, other kids) (six items); and (4) parental atti-
tudes (four items). R

Overall, the discriminant model produced the
following statistics: Wilks’ lambda = 0.61; ¢2 =
69.31; df = 28; P < 0.001. The I> was 33.5%.%* Simj-
larly, 39.6% classification accuracy was obtained
and almost twofold improvement over the ex-
pected percentage of correct assignments of 20%
(Huberty’s one-tailed z = 5.924; P < 0.01). In ad-
dition, 24.5% fewer errors were likely to be made
in classification (Huberty’s I = 0.245). Taken to-
gether, this suggests that reasonable discrimina-
tion was achieved among the five clusters. The
psychologic variables contributed 18.9% ex-
plained variance in the discrimination function,
whereas the effect of physiologic variable was
marginal (AI* = 0.5) and demographic variables
were moderately significant discriminators (AI* =
14.1). However, it is recognized that only a single
physiologic variable (disabling height) was util-
ized, and other omitted physiologic variables may
have significant influence.

In addition, we interpreted the significant dis-
criminant functions. Each function describes a
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FiG.3.  Exploratory analysis of dif-
ferentiating factors: a plot of the
parental preference groups in a
two-function discriminant space.
The five parental groups are plot-
ted as points or centroids in the
discriminant space defined by
Function [ and Function Il (see Ta-
ble 3). The figure may be inter-
preted as follows: For instance, the
ease-of-use group is characterized
by high values of Function I (lower

T T T

More Concern
14 N 0. . ) |
for Internal B 06 0.2 0.2 06

Factors Cost-Conscious -0.2 4

-0.6 4

-144

High tncoma -
Low Concern for
Externa! Factors

linear composite of the explanatory variables that
provides the greatest amount of discrimination
among the dependent groups. In our case, the de-
pendent groups represent the five preference pat-
terns. Only the first two discriminant functions
were significant at a level of P < 0.05. To aid inter-
pretation, the two functions were varimax rotated,
discriminating variables were standardized, and
the resultant functions along with the five patient
groups were plotted (Fig. 3, Table 3). An examina-
tion of Table 3 reveals that the fast function is
composed of high levels of education (coefficient
= 0.72), and a lack of concern about psychologic
dysfunction because short stature is not consid-
ered unattractive (coefficient = -0.57). Note that
the psychologic variable dominating Function I
pertains to internal factors—that is, self-attribu-
tions of attractiveness or unattractiveness because
of short stature.

Although it is difficult to provide a simple char-
acterization of this complex dimension, for the
sake of discussion we refer to the first function as
a “high education, less concerned (about psy-
chologic dysfunction) due to internal factors” di-
mension. The second function is indicative of a
high income effect (coefficient = -0.76), although

FUNCTION t
T

—
1 1.4

Rlsk-Conscious

High Education -
Less Concern
for Internal
Factors

income, high concern due to exter-
nal factors), implying that this
group has lower income and ex-
presses greater concern for psy-
chologic dysfunction caused by
factors external to the individual
(relative to other groups); and mid-
level values of Function 1 (educa-
tion, concern for internal factors),
implying that they are somewhat
educated and express some concem
for psychologic dysfunction attri-
butable to factors internal to the
individual.

the negative sign on the coefficient suggests that
high values on this dimension indicate low in-
come. In addition, education has a moderate ef-
fect on this dimension (coefficient = 0.59) but a
much stronger effect of psychological dysfunc-
tion, indicating a high level of concern that, in
comparison to their peers, short stature compels
individuals to engage in compensating activities,
such as sports (coefficient = 0.85), and influences
teachers to not take them seriously (coefficient =
0.30). Note, that these psychologic variables relate
to external factors—that is, how one reacts to-
ward others (as in sports) and how others react
toward oneself on account of short stature. We re-
fer to this function as the “low income, high con-
cern due to external factors” dimension.

An inspection of Figure 3 provides additional
insights into parental preference patterns vis-a-
vis the preceding functions. First, note that the
balanced and risk conscious groups are much far-
ther along the “high education, less concerned
due to internal factors” dimension (Function I in
Figure 3) than are the remaining three groups. It
appears that the first function differentiates be-
tween the risk-conscious/balanced and all other
preference patterns. Thus, parents with risk-con-
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TaBLE 3. Rotated Standardized Discriminant
Function Coefficients for Differentiating Among
Parental Preference Patterns

Varimax Rotated
Standardized Coefficients”

Variable Function 1 Function 2

Demographics

Education 0.72F 0.59%

Income 0.06 -0.76"
Physiological

Disabling height! 0.18 -0.23
Psychological

Unattractiveness -0.57! 0.03

Compensating 0.02 0.851

activities

Teachers’ attitude3 0.07 0.30t

Interpersonal difficulty! -0.28 0.16
Group centroids for

preference patterns

Child-focused -0.49 0.15

Risk-conscious 0.50 -0.38

Balanced 0.26 0.28

Cost-conscious -0.74 -0.13

Ease of use -0.30 1.29

*Only the first two discriminant functions achieved
significance at P < 0.05 level. Thus, the coefficients are
reported only for the first two functions. Varimax rota-
tion was implemented with only two functions.

tCoefficients >0.30.

{This question was operationalized as the actual
height (in inches) below which an adult would face
considerable difficulties in social and work settings.
Separate measurements were obtained for a male and
female adult. Only the male disabling height was sys-
tems in discriminant analysis.

SThese variables were measured on a 4-point fre-
quency scale ranging from “never”to “always.” The spe-
cific items were as follows: (1) Unattractiveness:
“Because of my height, I felt unattractive” (2) Compen-
sating activities: “Because of my height, I found it nec-

" essary to prove myself in sports.” (3) Teacher’s attitude:
“Because of my height, my teachers tended not to take
me seriously.”

IThis Jast set of psychological variables concerning
social settings was measured on a 5-point Likert scale
ranging from “strongly disagree” or “strongly agree.”
The operational item for “interpersonal difficulty” was:
“Short men have difficulty interacting with women in
social situations.”

scious or balanced patterns tend to be highly edu-
cated and feel significantly less threatened by the
self-impact of short stature than do parents with
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any of the other three patterns. Second, note that
along the “low income, high concern due to exter-
nal factors” dimension (Function II in Figure 3),
the preference patterns are separated in the fol-
lowing manner: (1) the ease-of-use group is the
farthest from all of other groups and is placed at
the high end of this function, (2) the child-fo-
cused and balanced groups are placed slightly
above the midpoint and (3) the risk- and cost-
conscious groups are located at the low end of
this function. Thus, the parents with an ease-of-
use preference pattern are most concerned,
whereas the risk-conscious parents appear to be
the least concerned about compensating behav-
jors of short children and teachers’ attitude to-
ward them. The remaining three groups lie some-
where in between these extremes. Figure 3 vividly
shows the differences among the preference
groups.

Discussion

Several limitations of our research must be
considered while interpreting the key findings.
Our study is based on a sample drawn from a sin-
gle metropolitan area. Although this area has
considerable diversity (eg, race and income mix
of parents), is sufficiently large (population of
more than 2 million), and care was taken to in-
clude most endocrinologists operating within
this area, the possibility of sampling bias exists
because of the restrictive geographical area. Rep-
lications in other areas are needed to sort out the
possible effects of this bias. In addition, our study
focused on growth therapy decisions. Not unlike
other elective treatments (eg, in vitro fertiliza-
tion), growth therapy is a high-involvement deci-
sion with significant quality-of-life implications,
so our results may have less relevance for low-
involvement decisions. In addition, the data
were obtained in one sitting, although a variety
of forms of data collection were utilized (eg,
personal interview, self-report, card sorting).
Consistency and other method biases may be
present. However, it is highly unlikely that con-
sistency bias, which argues for high correlations,
accounts for the disparate parent preferences ob-
tained. Finally, note that preference patterns are
dynamic and are likely to change with changing
informational environment and availability of
newer medical options. Thus, it is important to
replicate at regular time intervals our study for
growth therapy in particular and preference
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studies in general to better understand the dy-
namic nature of preferences.

This study focused on two questions: do pa-
tients (a) utilize multiple attributes to evaluate
therapy decisions, and (b) reveal heterogeneity in
treatment preferences. The results reported here
support each of the two propositions. Qur results
confirm that parents utilize multiple criteria in
evaluating growth therapy for their child. In all, six
attributes were identified that appeared salient in
parents’ verbal reports. More importantly, the at-
tributes considered range from efficacy (eg, mag-
nitude and certainty of effect) to cost factors (eg,
out-of-pocket cost) and include factors that re-
flect social considerations (eg, child’s attitude)
and medical tradeoffs (eg, long-term side effects).
This breadth of GAT attributes verbalized by focal
parents in unaided, free elicitation is compelling.
This suggests that parents’evoked set of attributes is
rich in content and multifaceted in range. Inter-
estingly, these attributes differ from the factors
that are thought to influence pediatric endocri-
nologists” decisions to prescribe GHT. For in-
stance, in a national survey of pediatric endocri-
nologists, Cuttler et al'*® found that salient
decision attributes included clinical (eg, child’s
growth rate, height) and medical (eg, efficacy of
GHUT) factors. Because factors such as amount and
odds of increased height were not evaluated as
highly important by any parental subgroup, it is
reasonable to conclude that involving parents in
GAT decisions is beneficial because they utilize
factors that are cognitively rich and not typically
considered by physicians.

More significantly, our study reveals distinct
heterogeneity in parental preferences for GAT.
This heterogeneity is characterized by five dispa-
rate patterns, each reflecting a unique structure of
tradeoffs that drive overall preference. Labeled as
child-focused, risk-conscious, balanced, cost-
conscious and ease-of-use oriented, these pat-
terns characterize the importance parents attach
to different GAT attributes. For instance, the
child-focused group attaches greater importance
to the child’s attitude and places less importance
on long-term side effects, out-of-pocket cost, the
certainty of effect, route of treatment and magni-
tude of effect (in order of importance). Likewise,
the cost-conscious group views out-of-pocket
cost as the single most important factor in GAT
decisions. As such, it is apparent that patients
have the ability to cognitively process the mul-
tiple (and somewhat complex) attributes of
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GAT to arrive at coherent decisions that reflect
their distinctive preferences. Thus, it appears ap-
propriate toholdthatpatientsare capable of deal-
ing with (complex) medical data concerning po-
tential therapies or evidence disparate
preferences driven by common concerns and ex-
trinsicfactors.

The delineation of patient subgroups with dis-
tinct preference patterns has implications for public
policy and GHT demand. In terms of the latter, it is
apparent that, given the sensitivity of the cost-con-
scious group (14%) to price, GHT demand may be
influenced by greater insurance coverage or lower
prices that lead to a reduction in out-of-pocket cost.
With increasing market competition,’ pressure on
prices is likely. In addition, thus far the pharmaceu-
tical firms producing GHT have ventured into the
consummner market rather gingerly, relying primarily
on limited distribution via pediatric endocrinolo-
gists. Under the pressure of competition, it is easy to
speculate that many new avenues of stimulating de-
mand will be explored. The resulting increase in pa-
rental pressure on both referring primary care phy-
sicians and prescribing pediatric specialists is almost
certain to influence GHT utilization patterns.

In terms of public policy, distinct subgroups of
disparate parent preferences may be of consider-
able importance in understanding current GHT
utilization and predicting future trends. For in-
stance, the fact that 23% of respondents were pri-
marily child-focused appears consistent with ef-
forts of manufacturers to identify short children
through height screening efforts in schools.'® This
in turn raises issues of medical ethics (eg, is delib-
erate identification of short stature an ethical
medical practice?) and demonstrable impairment
(eg, when is short stature an impairment that
needs treatment?). Likewise, the risk-conscious
group (36%) indicates the importance of informa-
tion provision that shapes parents’ perception of
GAT risk. The information environment for GHT
is characterized by ambiguity (eg, lack of consen-
sus on side effects), ad hoc reports (eg, uncon-
trolled studies and case reports), and inconsis-
tency (eg, varying guidelines for GHT use).
However, the sizable risk-conscious subgroup
suggests the vulnerability of GAT demand to its
information environment. This underscores the
significance of tackling information organization
and dissemination issues for patients.

Our exploratory analysis shows that the prefer-
ence patterns relate systematically to demo-
graphic and psychologic characteristics of par-
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ents. For instance, the cost-conscious group is
characterized by lower income and education
relative to other groups, whereas high income
and education are associated with parents who
fall into risk-conscious or balanced groups. Nota-
bly, the child-focused group generally is described
by parents with moderate levels of income and
education. In addition, the cost-conscious and
balanced groups appear most motivated by the
perceived difficulty in interpersonal relationships
caused by short stature. Likewise, the cost-con-
scious and child-focused groups are more likely to
view short stature as an unattractive attribute. In-
terestingly, the risk-conscious group appears least
concerned (relatively) about the dysfunctional ef-
fects of short stature; this probably explains why
this group is likely to consider GAT only if the
downside risks are minimal. As such, heterogene-
ity in parental preferences cannot be attributed
easily to idiosyncratic and random factors; rather,
it appears to be rooted in the psychologic beliefs
and dispositions and relate systematically to the
demographic resources (eg, age, income). Because
of its power to illuminate patients’ perspective in
medical decision making, unraveling the determi-
nants of preference heterogeneity demands addi-
tional study and elaboration.

Overall, our study supports the notion that an
intermediate level of patient preference analysis
for nonemergency treatments is both feasible and
insightful. The intermediate approach is based on
the use of conjoint analysis to reveal the tradeoffs
inherent in patient preferences using hypothetical
levels of GAT attributes to capture future trends.
Our results show that this analytical approach pro-
duces valid data and may be useful, especially in in-
stances in which a post-hoc analysis of past deci-
sions may not be informative about future decisions.
In addition, the intermediate approach offers other
advantages over the extreme positions of either ag-
gregate- or individual-level of analysis. Specifically,
it posits that, in most cases, it is possible to un-
cover patient subgroups with distinct preference
patterns that are more parsimonious than indi-
vidual patient analysis but are not highly suscep-
tible to aggregation biases. Such parsimony is
highly advantageous for several reasons. First,
physicians and medical policy makers can de-
velop informed consensual prescriptive guide-
lines for discussing treatment options with sub-
groups of patients. As such, this parsimony can
help in setting broad national guidelines (such as
for use of GHT). Second, in practice, pediatric en-
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docrinologists may find the obtained preference
patterns useful in interacting with patients. Clearly,
satisfaction and compliance levels would be
higher if care responds to revealed utility prefer-
ences. We urge medical researchers to use these
approaches for other nonemergency treatments
both to obtain more data on its validity and to help
realize the benefits of shared decision making,.
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