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With rapid biotechnological advances in specialty drugs and direct-to-consumer
advertising, consumers are under tremendous pressure to look, perform, feel, and live
better. This is often accomplished through the use of life-enhancing products, some-
times referred to as performance-enhancing products, which can be accessed only
through a gatekeeper, such as a physician. Integrating consumer and medical re-
search, this article investigates how physicians make trade-offs between objective
medical and nonmedical factors to determine consumers’ access to life-enhancing
products by examining US pediatric endocrinologists’ prescription decisions for growth
hormone (GH) for healthy but short children. The results of a conjoint study indicate
that consumer medical criteria have less impact on a physician’s decision to prescribe
GH if the consumer requests a prescription or the physician believes in the intangible
product benefits, and more impact when the product is more expensive. A physician’s
length of experience increases the impact of consumer medical criteria and decreases
the influence of a consumer’s preference for a prescription on the decision to pre-
scribe. Overall, this research shows that not all consumers have equal access to life-
enhancing products; their access depends on a complex combination of medical and
nonmedical factors related to the consumer, product, and the physician.
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INTRODUCTION

In the fourth grade, Angelo Tufano was so short he looked
like a kindergartner, and he was miserable.“I was picked on
a lot. Other kids called me ‘midget’ and ‘shrimp,’”says
Angelo, now an 18-year-old student at Columbia College in
Chicago.“I used to cry.”His mother, Carmela, persuaded
an endocrinologist to prescribe a growth hormone, even
though tests showed he didn’t qualify for a prescription.
Eventually she talked her insurance company into dropping
the monthly co-pay for the drug from $700 a month to $5.
Now Angelo stands at 5-foot-9—a full 10 inches taller than
his doctors predicted he’d be without the drug.“I was wor-
ried society wouldn’t accept him,”Carmela says.“As a par-
ent, you do what you have to do.”

—BusinessWeek (Weintraub and Arndt 2005)

Josh and Matt are 10 years old and are healthy but short
and growing slowly for their age (–2 SD on the standard
growth chart). Their families discover that daily injections
of growth hormone (GH)—though very expensive and
with unknown side effects—may add extra inches of

Detelina Marinova (marinovad@missouri.edu) is the Frances Ridge Gay

Professor and associate professor of marketing at the Trulaske College of

Business, University of Missouri, 424 Cornell Hall, Columbia, MO 65203.

Irina V. Kozlenkova (irinak@msu.edu) is assistant professor of marketing at

the Eli Broad College of Business, Michigan State University, 632 Bogue St.

N370, East Lansing, MI 48824. Leona Cuttler was the William T. Dahms

Emeritus Professor of Pediatrics, Chief of Pediatric Endocrinology and

Diabetes, and the Director of the Center for Child Health and Policy at the

Rainbow Babies and Children’s Hospital, Case Western Reserve University,

Cleveland, OH 44106. J. B. Silvers (j.silvers@case.edu) is the John R. Mannix

Medical Mutual of Ohio Professor of Health Care Finance at the Weatherhead

School of Management, Case Western Reserve University, Cleveland, OH

44106. Correspondence: Detelina Marinova. The first and second authors con-

tributed equally to the development of this article. Leona Cuttler passed away

on November 13, 2013, after a long battle with cancer; she held the indicated

positions during the execution of this research. The authors thank the National

Institutes of Health (NIH) for providing funding for this study through an R1

grant and Ratti Ratneshwar for his valuable feedback and suggestions in the de-

velopment of this article. Examples of case scenarios presented to the phys-

icians are provided as a web appendix in the online-only version of the article.

Vicki Morwitz served as editor and Lisa Bolton served as associate editor

for this article.

Advance Access publication September 22, 2016

VC The Author 2016. Published by Oxford University Press on behalf of Journal of Consumer Research, Inc.

All rights reserved. For permissions, please e-mail: journals.permissions@oup.com � Vol. 43 � 2017

DOI: 10.1093/jcr/ucw057

806

Deleted Text: <italic>&hx201C;</italic>
Deleted Text: <italic>&hx2018;</italic>
Deleted Text: <italic>&hx2018;</italic>
Deleted Text: <italic>&hx2019;</italic>
Deleted Text: <italic>&hx2018;</italic>
Deleted Text: <italic>&hx2019;</italic>
Deleted Text: <italic>&hx2018;</italic>
Deleted Text: <italic>&hx2019;</italic>
Deleted Text: November 
Deleted Text: -


height. To receive GH, they need a prescription from a
pediatric endocrinologist (for simplicity, we refer to them
as physicians hereafter). Each family visits their respective
physicians. Although Josh and Matt have the same medical
criteria, Josh’s parents walk out of the physician’s office
with a GH prescription in hand, whereas Matt’s physician
decides not to prescribe GH. Why does one child get a
chance to grow taller while the other does not? This study
examines factors that lead to such different outcomes.
Specifically, we consider how physicians make trade-offs
between medical and nonmedical factors in deciding which
consumers get access to life-enhancing products (e.g., GH
for healthy but short children).

A life-enhancing product is one aimed not to cure a disease
but to augment or improve natural capacities (i.e., “normal”
workings) of the human body and mind (Allen and Fost 2004).
Life-enhancing products, sometimes referred to as
performance-enhancing, have become extremely popular due
to rapid biotechnological advances and direct-to-consumer
advertising of developed products, which impose significant
pressure on consumers to look, perform, feel, and live better

(President’s Council on Bioethics 2003). The market for
life-enhancing products is enormous and growing, involving
tens of billions of dollars in sales (see table 1). Millions of con-
sumers turn to injections and plastic surgery to improve their
appearance (American Society of Plastic Surgeons 2013),
stimulants to enhance cognitive performance (Riis, Simmons,
and Goodwin 2008), or growth hormone to increase their height
(Weintraub and Arndt 2005), without any objective medical
need. In the United States consumers spend about 25 times
more (approximately $2.4 billion) on injections of Botox or
Dysport to minimize the appearance of wrinkles than is spent
on research to cure malaria, a disease affecting hundreds of mil-
lions of people (American Society of Plastic Surgeons 2013;
President’s Council on Bioethics 2003). Spending on elective
plastic surgery in the United States has never been higher,
reaching $12.6 billion in 2013 (American Society of Plastic
Surgeons 2013). In their recent study, Williams and Steffel
(2014) investigated consumer preferences for life-enhancing
product use from a consumer and public policy perspective,
highlighting the vast scale and scope of life-enhancing prod-
ucts. However, despite the growth and importance of this

TABLE 1

CHARACTERISTICS AND MARKET SIZE OF LIFE-ENHANCING PRODUCTS

Life-Enhancing Purpose Traditional Therapy Purpose

Substantive Elements
Related to consumer and product

Consumer health status Healthy (Juengst 1997) Sick (Juengst 1997)

Objective medical
necessity for product

Unnecessary (Allen and Fost 2004; Williams and
Steffel 2014)

Necessary (Allen and Fost 2004; Williams and
Steffel 2014)

Consumer objective Improve oneself beyond the full potential of one’s body
and mind (Williams and Steffel 2014)

Perform back up to one’s full potential when suffer-
ing from an illness or disability (Williams and
Steffel 2014)

Consumer involvement Higher (Camacho et al. 2014) Lower (Camacho et al. 2014)

Related to decision-making
Decision timeframe Longer/more flexible/less defined (Heden et al. 2009) Shorter/ less flexible/more defined (Heden et al.

2009)

Physician’s functions More of a gatekeeper (Colsman et al. 2005; Lee 2006) More diagnostician/advisor (Colsman et al. 2005;
Lee 2006)

Medical guidelines for treatment Less clear (Allen and Fost 2004; Lee 2006) More clear (Allen and Fost 2004; Lee 2006)

Market Size and Use
Amphetamine-type stimulants

(Adderall, Ritalin, etc.)
Enhancement of cognitive performance; 33 million

users worldwide in 2012 (World Drug Report 2012)
Attention deficit disorder; attention deficit hyperac-

tivity disorder; market size unavailable

Breast implants Breast augmentation; $1.1 billion; 290,000 proce-
dures in the U.S. in 2013; (Plastic Surgery Statistics
Report 2013)

Breast reconstruction after breast cancer; 96,000
procedures in the U.S. in 2013 (Plastic Surgery
Statistics Report 2013)

Growth hormone Increasing height of short but healthy children; poten-
tially 500,000 U.S. children in 2010 (Silvers et al.
2010)

GH deficiency, Turner and short bowel syndromes,
kidney insufficiency, muscle-wasting disease;
potentially 24,000 U.S. children with the top
three conditions (Finkelstein et al. 1998)
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unique market, the consumption of life-enhancing products is

not well understood by marketing or medical researchers.
Life enhancement practices are driven by consumer-

dictated (not medical) needs and wants, yet access to these

products is determined by a medical gatekeeper (phys-

ician). In deciding whether to prescribe a particular life-

enhancing product, a physician takes into consideration

two types of factors: medical, such as the patient’s labs,
medical history, and the feasibility of the treatment for that

particular patient, and nonmedical factors, such as con-

sumer preferences, intangible product benefits, and product

expensiveness (Hajjaj et al. 2010). Thus, physicians often

face difficult trade-offs in that they must ensure medical

feasibility while simultaneously addressing consumers’

life-enhancing needs, such as reducing wrinkles or increas-

ing height. To the best of our knowledge, no research has

examined how physicians resolve these trade-offs involv-
ing medical and nonmedical factors when making deci-

sions about whether to provide access to life-enhancing

products. Despite this lack of research, medical academics

conclude that nonmedical factors are the “biggest obstacle”

to medical decision making, because they are poorly

understood (Hajjaj et al. 2010). Little is known about how

nonmedical factors influence medical decision making

in general and for life-enhancing products in particular—

a context in which nonmedical factors likely assume great
importance.

In this research, we investigate how physicians make

trade-offs among medical and nonmedical factors, related

to the consumer, product, and the physician, when they de-

cide whether to prescribe GH, the first biotechnological

drug approved by the US Food and Drug Administration

(FDA) for life-enhancing purposes. Specifically, our con-

ceptual framework shows how physicians make trade-offs

between consumers’ medical criteria, consumers’ prefer-
ences for a prescription, product expensiveness, and

physician-related factors when deciding whether to pre-

scribe a life-enhancing product. We empirically test this

framework with a conjoint study involving a census of US

physicians who prescribe GH for healthy but short chil-

dren. The results show that consumers’ preference for a

life-enhancing prescription and physicians’ belief in the in-

tangible product benefits weaken the impact of consumers’

objective medical criteria on the likelihood of product pre-
scription, whereas high product expensiveness strengthens

it. Physicians’ length of experience plays a moderating role

by increasing the impact of consumer medical criteria and

decreasing the influence of consumers’ preference for pre-

scription on the likelihood that a physician will prescribe

the product. Overall, this research shows that not all con-

sumers receive equal access to life-enhancing products; in-

stead, access depends on medical and nonmedical factors

related to the consumer, product, and physician as well as
on the interactions between them.

RESEARCH BACKGROUND: LIFE-
ENHANCING PRODUCTS AND

PHYSICIAN DECISION MAKING

Life-enhancing products differ from most consumer prod-
ucts in that access to them depends on a gatekeeper. They

also differ from medical products in accordance with the
“objective distinction between curative treatments and
enhancement uses of ordinary medical services like psycho-
therapy and prescriptions of human growth hormone”

(Juengst 1997, 129). Table 1 summarizes these differences.
Consumers seeking a product for life-enhancing purposes
are healthy, with no objective medical need for a product or
procedure (Allen and Fost 2004; Juengst 1997). Consumer

research clarifies this distinction as follows: when consider-
ing a product for a life-enhancing purpose, the consumer’s
goal is to improve the self beyond its full potential, whereas

a consumer suffering from a medical disease wants to get
back up to his or her full potential (Williams and Steffel
2014). Although many life-enhancing products were first
developed to address medical diseases, their predominant

uses have shifted to life-enhancing purposes. For example,
GH “can be compared with other technologies including
artificial insemination and Prozac, which began as treat-
ments for serious medical problems but expanded to much

larger markets that involved problems that were less clearly
medical” (Allen and Fost 2004, 651). In many cases, as table
1 illustrates, the life-enhancing market is much larger than

the traditional therapy market for a given product.
As with traditional medical therapies consumers typically

need a physician to gain access to life-enhancing products.
However, relative to traditional therapies, consumers are
usually more engaged in the decision process when it comes

to life-enhancing products, which often reduces the role of
the physician to that of a gatekeeper. The World Health
Organization (2008) reports that healthier people, such as
consumers seeking life-enhancing products, want to be more

involved in the decision-making process than those who are
very ill, across various health conditions. Botti, Orfali, and
Iyengar (2009) find that people facing highly undesirable,
consequential, and unavoidable medical decisions experi-

ence reduced coping abilities and are not very involved in
decision making. Hedén et al. (2009) show that the over-
whelming majority of women considering breast implants

for a life-enhancing purpose (80%) want to be thoroughly
involved in all aspects of the decision-making process and
not leave decisions to the physician. In contrast, only 22%
of women with breast cancer seek such involvement (Hitz

et al. 2013). Medical literature similarly concludes that the
role of the physician in the case of life-enhancing products
gets largely reduced to a gatekeeping function, rather than
diagnostician or therapist roles (Colsman et al. 2005).

Further, the consumer’s timeframe for making a decision

about using a life-enhancing product tends to be longer and
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more flexible than for traditional medical therapies. Therefore,

consumers have relatively more opportunity to collect exten-

sive information about life-enhancing products and spend

substantial time forming and validating their product prefer-

ences (Hedén et al. 2009; Hitz et al. 2013). For example,

women research and deliberate an average of four years before

undergoing breast augmentation surgery—one of the most

popular elective surgeries in the United States (American

Society of Plastic Surgeons 2013; Hedén et al. 2009).
This summary suggests two prominent knowledge gaps in

the consumer and medical research literatures. First, despite

widespread agreement that “an ideal patient–physician rela-

tionship should be characterized by good interaction between

two experts: the physician, who is an expert on diagnoses and

treatments, and the patient, who is the expert on his or her

values and preferences and how the disease interferes with

his or her life” (Camacho, Landsman, and Stremersch 2010,

121), it is unclear how physicians incorporate consumer-

related factors, such as the consumer’s preference for pre-

scription, into their treatment decisions. Second, though

physician-related factors, such as intuition, beliefs, and length

of experience, likely influence treatment decisions, the role of

these factors has not been studied systematically. Medical

literature indicates that the varying influence of consumer,

product, and physician factors means that “patients are still

unlikely to receive equality of treatment” (Hajjaj et al. 2010,

185). This inequality may be even more prevalent for life-

enhancing treatments where medical guidelines are less clear,

leaving space for a wider range of potential applications of

these guidelines due to the influences of the preceding catego-

ries of factors (Allen and Fost 2004; Lee 2006).

HYPOTHESES

Medical literature identifies two broad categories of fac-

tors that drive physician decision making in general: med-

ical and nonmedical (Hajjaj et al. 2010). Medical factors

are criteria based on evidence of effectiveness across con-

sumers and might include a consumer’s medical history or

the results of various diagnostic tests and labs (Eddy

2005). For example, in the context of this research, the key

medical criterion for prescribing GH to healthy but short

children is the child’s growth rate (Radovick and

McGillivray 2013, Silvers et al. 2010). Most children who

are evaluated for a GH prescription are growing slowly,

though there is a variation in growth rate among them typ-

ically ranging from slow to very slow. A growth rate that

corresponds to deviating from the growth curve (e.g., –3

SD) is considered very slow, an indication that GH is clin-

ically appropriate and feasible. A slow but faster growth

rate (e.g., –1 SD) that parallels the growth curve reduces

the likelihood of GH prescription. In other words, children

who are better off in terms of their medical criteria (i.e.,

growing faster) are less likely to get a GH prescription.

This constitutes a negative main effect of consumer med-
ical criteria on the likelihood of GH prescription, which is
well established in the medical literature (Silvers et al.
2010) and is not included in our formal hypotheses. Thus,
the moderating hypotheses in this research build upon this
negative main effect, which indicates that faster growth
rates will reduce the likelihood of a GH prescription.

As recently as 2010, researchers noted that the influence
of nonmedical factors on physicians’ decision making is
important but poorly understood, even in traditional medi-
cine research (Hajjaj et al. 2010). Nonmedical factors in-
clude consumer-related characteristics, such as consumer
preference for prescription; product characteristics, such as
expensiveness; and physician characteristics, including the
physician’s experience and beliefs (Hajjaj et al. 2010).
Consumer researchers also note that these decisions in-
volve interactions of task characteristics (consumer med-
ical criteria, preference for prescription in our context) and
decision makers’ characteristics and beliefs (belief in in-
tangible benefits and length of experience in our context)
(Punj and Stewart 1983). Thus, integrating research on
medical decision making with the distinctiveness of life-
enhancing products, we propose that three types of
nonmedical factors moderate the impact of consumer med-
ical factors on a physician’s decision to prescribe life-
enhancing products (see figure 1): consumer characteristics
(e.g., consumer preferences), product characteristics (e.g.,
perceived expensiveness), and physician characteristics
(e.g., beliefs, length of experience). This framework paral-
lels the Health Belief Model (HBM), which was developed
to explain and predict consumers’ health-related behaviors
(Hochbaum 1958). However, there are two key differences
between our conceptual framework and HBM. First, we
focus on physician decision making, whereas HBM is
applied from the consumer’s perspective. Second, our
framework includes interactions between medical and
nonmedical factors, as well as interactions between the
nonmedical factors, whereas HBM does not specify if or
how different factors interact, which constitutes one of its
major limitations (Glanz, Rimer, and Viswanath 2008).

Consumer Characteristics

Consumer Preferences. Consumer preference refers to a
consumer’s stated preference for a life-enhancing product
prescription (vs. exhibiting no stated preference). In the
context of traditional medicine, consumers’ preference for
a prescription is a leading driver of physicians’ decisions to
prescribe a particular product, based on main effects
(Kravitz et al. 2005). We expect that for life-enhancing
products, consumer preference for a prescription plays an
even greater role in the physician’s prescribing behavior,
not only by directly increasing the likelihood of a physician
writing a prescription but also by weakening the impact of
consumer medical criteria.

MARINOVA ET AL. 809
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Why might consumer preferences alter the effect of con-

sumers’ objective medical criteria? The review of medical lit-

erature in table 1 indicates that the guidelines for prescribing

a life-enhancing product typically are more flexible and less

clear than those for traditional therapy products (Allen and

Fost 2004). This lack of clarity in prescription guidelines is

affirmed by the empirical data collected for this study, where

only 4.1% of physicians agreed that “current statements by

professional societies provide clear practice guidelines on GH

use for healthy but short children.” This flexibility and lack

of clarity in guidelines allows more discretion in the phys-

ician’s judgments and injects more uncertainty into the phys-

ician’s decision. Consumers who are sure about their desire to

use the product and prefer a prescription (vs. those who do

not have an explicit preference) likely communicate these

preferences to their physician. This lowers the uncertainty the

physician may experience and in turn lessens the impact of

medical criteria on the physician’s likelihood to prescribe the

product. Furthermore, stating a preference for a prescription

signals the consumer’s desire for autonomy in decision mak-

ing, making physicians more cognizant of the imposed choice

that these consumers face. Botti and Iyengar (2006, 32) note

that the paradigm that dominates bioethics in the United

States is based on patients’ autonomy and “implicitly states

that personal preferences are more important than technical

issues in the decision-making process.” When evaluating

healthy consumers for a life-enhancing reason, under unclear

medical guidelines, physicians may be more likely to act on

the autonomy paradigm by making trade-offs, such that they

give less weight to medical criteria when consumers prefer a

prescription. Thus, we reason that a consumer’s preference

for a life-enhancing prescription diminishes the negative im-

pact of consumer medical criteria on the likelihood of pre-

scription (i.e., faster growth rate reduces the likelihood of

GH prescription):

H1: Consumer preference for a life-enhancing product pre-

scription weakens the impact of consumer medical criteria

on a physician’s likelihood to prescribe.

Product Characteristics

Perceived Product Expensiveness. Given that life-

enhancing products do not treat or cure any disease and

may come with exorbitant price tags, we also investigate

how product expensiveness affects physicians’ decision mak-

ing. It is well established that product expensiveness (e.g.,

price) directly decreases product adoption rates and sales

(Srinivasan, Vanhuele, and Pauwels 2010); we expect that it

FIGURE 1

CONCEPTUAL FRAMEWORK AND HYPOTHESES

Nonmedical Factors

Physician height

Physician age

Physician hours in direct patient care

Physician number of patients seen weekly

Consumer gender                                                

Consumer current height

Consumer predicted adult height

Gender homophily

Controls

Physician decision-making
• Prescription behavior  

(likelihood to prescribe) 

Product characteristics
• Perceived product expensiveness 

(pricea, affordability; H2) 

Physician characteristics
• Physician’s beliefs                                                      

(intangible bene�its; H3a,b)

• Physician’s length of experience (H4a,b)

Consumer characteristics
• Consumer preferencesa (H1) 

Medical factors
• Consumer key medical criteria 

(growth rate) 

a These variables were manipulated within physicians in an incomplete block design and interactions between them cannot be estimated.
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also negatively moderates the effect of consumer medical cri-
teria on the physician’s likelihood of prescribing a life-
enhancing product. Marketing literature shows that product
expensiveness in general reduces product consumption by
decreasing a product’s perceived value, consumers’ willing-
ness to buy, and purchase intentions (Dodds, Monroe, and
Grewal 1991; Taylor and Bearden 2002).

This effect may be very pronounced for life-enhancing
products. These products, especially those based on biolo-
gical drugs, are extremely expensive. For example, the price
of GH for healthy but short children exceeds $52,000 per in-
cremental inch of growth, or $100,000 per child for the dur-
ation of the GH treatment (Lee 2006). With approximately
500,000 US children being candidates for GH, the potential
cost of treating all of them would be about $50 billion
(Silvers et al. 2010). Physicians likely consider these high
prices of life-enhancing products in combination with con-
sumer’s medical criteria to make value judgments, as “those
who prescribe . . . treatment must still confront the question
whether the benefits of the intervention justify its cost”
(Allen and Fost 2004, 650). This consideration is further pro-
moted by the broad, unclear guidelines for prescribing life-
enhancing products, which necessitates the use of additional
decision criteria by the physician. Therefore, when the prod-
uct is very expensive (vs. less expensive), we anticipate that
a physician is less likely to prescribe a life-enhancing prod-
uct; that is, product expensiveness strengthens the negative
effect of faster growth rate on prescription likelihood.

While traditional therapy drugs typically are covered by
insurance and the consumer bears only a portion of the drug
price, the cost of most life-enhancing products comes directly
out of consumers’ pockets, as these products are elective. In
our study context, “access to GH therapy differs depending
on the type of insurance coverage. The deep discord between
physician recommendations and insurance coverage deci-
sions . . . represents a major challenge to mechanisms of
health care decision-making, access, and costs” (Finkelstein
et al. 1998, 663). Thus, in the empirical tests we include price
and product affordability to test for the moderating effect of
product expensiveness.

H2: Perceived product expensiveness strengthens the impact

of consumer medical criteria on a physician’s likelihood to

prescribe a life-enhancing product.

Physician Characteristics

Beliefs in Intangible Benefits. Consumers often expect
two main types of benefits from using a product: tangible
benefits, which are concrete, measurable, and objective, and
intangible benefits, which are subjective and harder to meas-
ure. For example, a tangible benefit of breast implants might
be the improved shape and size of the breast; the intangible
benefits could include improved body image, self-confidence,
and a more satisfying sex life. Research indicates that 81% of

consumers reported increased sex life satisfaction after get-

ting breast implants (McCarthy et al. 2012).
Our framework, however, focuses on the perspective of

the physicians. Physicians have their own beliefs about the

intangible benefits of life-enhancing products and incorp-

orate them in their prescribing decisions (Maheshwari

et al. 2012). For example, some physicians believe that

short children have lower self-esteem and poorer quality of
life because of their height (Chaplin et al. 2011); others be-

lieve that short height has no negative impact on the social,

emotional, or behavioral well-being of children or adults

(Bullinger 2011). Thus, a physician’s beliefs in the intan-

gible benefits that a life-enhancing product can provide are

an important factor that affects the physician’s prescribing

decision. The stronger the physician’s belief in improved

intangible benefits for the consumer, the more likely that

physician is to prescribe a life-enhancing product.
Beyond this main effect, we argue that the physician’s

beliefs in the intangible benefits of a life-enhancing prod-

uct may moderate the impact of (a) the negative main ef-

fect of the consumer’s medical criteria on GH prescription

and (b) the positive main effect of the consumer’s prefer-

ence on GH prescription (this main effect is established in

the medical literature; thus, we do not formally hypothe-

size it but do test it empirically). Because of the uncertainty

and flexible guidelines for prescribing life-enhancing prod-
ucts (Lee 2006), physicians have substantial discretion in

making trade-offs between the importance of medical and

nonmedical factors. Even when the guidelines for prescrip-

tion are clear (e.g., for traditional therapy products), phys-

icians consciously or subconsciously incorporate their own

opinions, leading “one to question to what degree phys-

icians are really using EBM [evidence-based medicine] in

conjunction with their professional judgement” to reach

their final decisions (Hajjaj et al. 2010, 184). Nonmedical
factors, including the physician’s belief in the product’s in-

tangible benefits, can change the importance the physician

assigns to consumers’ medical criteria or prescription pref-

erences (Hajjaj et al. 2010). In marketing, Stremersch,

Landsman, and Venkataraman (2013) find that the impact

of a consumer’s preference for a prescription on the phys-

ician’s prescribing behavior depends on the patient’s socio-

demographics. They conjecture but do not test the notion

that this effect might be driven by the physician’s beliefs.
In consumer research, Bettman, Luce, and Payne (1998)

also show that when faced with multiple goals (in our case,

following medical guidelines, meeting consumer needs,

using professional beliefs and knowledge), decision makers

form constructive preferences characterized by trade-offs.

Thus, a physician who believes that a life-enhancing prod-

uct comes with a host of intangible benefits may give less

weight to consumer medical criteria or the consumer’s

preference for a prescription. That is, when a strong belief
in intangible benefits exists, other factors likely become
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less important or have less impact on the physician’s pre-

scribing decision. Thus,

H3: A physician’s belief in intangible product benefits

weakens the impact of (a) consumer medical criteria and (b)

consumer preference for a prescription on the likelihood of

prescribing a life-enhancing product.

Physician’s Length of Experience. Another physician
characteristic that can impact the decision to prescribe a life-
enhancing product is the length of the physician’s experience.

Medical literature shows that the length of experience
changes physicians’ decision making. For example, less
experienced physicians order more tests for patients than their
more experienced colleagues (Hajjaj et al. 2010). Marketing

research on expertise and medical research on decision
making by experienced versus novice physicians also suggest
that experience is likely to augment the impact of medical

criteria and consumer preference for a prescription on the
physician’s prescribing decision (Alba and Hutchinson 1987;
Reyna and Lloyd 2006). When experienced physicians make
decisions, they consider only a few key factors, whereas nov-

ice physicians consider more factors with varying importance
(Reyna and Lloyd 2006). Of all the possible factors that
might influence the decision to prescribe a life-enhancing

product, an experienced physician likely weighs the impact
of critical, fundamental factors more (i.e., consumer medical
criteria) and discounts the influence of more peripheral fac-

tors (e.g., consumer preference for a prescription) (Reyna and
Lloyd 2006). Marketing researchers also note that “relative to
novices . . . experts select fewer, but more diagnostic infor-
mation inputs, and are more consistent when evaluating non-

qualified inputs” (Spence and Brucks 1997, 233). More
experienced decision makers also appear less susceptible to
and place less weight on the opinions of others (Alba and

Hutchinson 1987). In line with empirical findings from med-
ical decision-making literature and marketing research on ex-
pertise (Reyna 2008; Reyna and Lloyd 2006; Spence and
Brucks 1997), we therefore expect that with more experience,

physicians rely more on consumers’ medical factors (result-
ing in a stronger negative main effect of faster growth rate on
GH prescription) than on other, nonmedical factors, such as

consumer preference for a prescription. We hypothesize:

H4: A physician’s length of experience (a) strengthens the

impact of consumer medical criteria but (b) weakens the im-

pact of consumer preference for a prescription on the likeli-

hood of prescribing a life-enhancing product.

METHOD

Research Setting

We tested the hypotheses in the context of prescriptions of
GH for healthy but short children. Prior to 2003, GH was used

to treat only medical conditions such as Turner syndrome,

Prader-Willi syndrome, and chronic renal failure. In 2003,

the FDA approved its use in healthy but short children, making

it the first biological, also specialty, drug approved for a

life-enhancing purpose (i.e., increased height). The FDA

approval created a potential annual market for GH worth about

$50 billion (Silvers et al. 2010). However, GH can be obtained

(legally) only from an endocrinologist, who prescribes and

monitors its use, typically in the form of weekly injections

over a period of six months to several years.

Research Design

To test our hypotheses, we employ a conjoint study, with

experimentally manipulated cases evaluated by a census of

US pediatric endocrinologists. To develop the cases and

determine the manipulated factors and their appropriate

levels, we conducted in-depth interviews in five states with

10 pediatric endocrinologists and consulted the medical

literature on GH and FDA guidelines. Medical criteria for

evaluating short stature in healthy children include the

child’s growth rate, height, and predicted adult height.

Review of medical literature (Radovick and McGillivray

2013) and interviews with expert physicians indicated that

the child’s growth rate is a critical factor in deciding

whether to prescribe GH. While child’s height and predicted

adult height are also relevant criteria, they can be somewhat

inaccurate (Radovick and McGillivray 2013). Thus, growth

rate is the focal consumer medical criterion in our research.
The interviews and a pretest with six physicians also

indicated that four cases was the maximum that physicians

could evaluate, given the extensive time and effort

required. Thus, we followed Lenk et al.’s (1996) recom-

mendation to manipulate variables that we do not predict

to interact with one another “within physicians,” using a

balanced block design, which resulted in four cases per

physician. Each physician was randomly assigned one of

16 combinations, which consisted of four separate patient

cases being evaluated for a GH prescription, where (a) the

consumer’s preference for prescription, height, predicted

adult height, and product price were manipulated within

physicians in a balanced 24 factorial incomplete block de-

sign (Cochran and Cox 1992; Keppel and Wickens 2004),

while (b) the consumer’s growth rate and gender were

manipulated between physicians in a 2 � 2 factorial de-

sign. We manipulated consumer growth rate between phys-

icians, because of its hypothesized interactive effects as the

key focal medical criterion for prescription. Given that we

could present only four cases to each physician, we chose

not to manipulate the child’s height and predicted adult

height “between physicians” in a full factorial design and

use them in the analysis as control variables. Consumer

gender was manipulated between physicians because the

interviews revealed that a within-physician manipulation

would bias responses. All manipulated variables featured
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two levels, low and high, that bracketed the corresponding
range of possible values, as indicated in table 2.

Consumer-Related Variables. Consumer medical crite-
ria, growth rate, were manipulated as slow (–1 SD on the
growth curve; coded as 1), which parallels the growth
curve, or very slow (–3 SD on the growth curve; coded as
0), which corresponds to deviating or “falling off” the
growth curve. The manipulation of the consumer prefer-
ence for a prescription indicated either “the consumer
wants GH treatment” (¼ 1) or “the consumer is neutral
about treatment” (¼ 0). Product price was either $22,000 a

year (current price of GH; ¼ 1) or $9,000 (representing
market entry of new products or generics; ¼ 0) (Atanu
et al. 2006; Ferr�andiz 1999). We measured product afford-
ability by asking physicians to indicate the average con-
sumer out-of-pocket expense (co-pay in dollars) for GH in
their practice. The control variables—consumer current
height and consumer predicted adult height—were set to
indicate either short (–2 SD; ¼ 1) or very short height (–3
SD; ¼ 0). All other pertinent factors, such as the con-
sumer’s age, medical and family history, normal lab re-
sults, physical exam and birth weight, and lack of

TABLE 2

VARIABLE MANIPULATION AND MEASUREMENT

Variables Within / between physicians Coding/Measures

Consumer medical criteria Between 0 ¼ very slow growth rate (-3SD on the growth curve; 3.2cm/yr; indi-
cates prescription);

1 ¼ slow growth rate (-1 SD on the growth curve; 4.7cm/yr; does not
indicate prescription)*

Consumer’s preference for
prescription

Within 0 ¼ the consumer is neutral about treatment;
1 ¼ consumer wants GH treatment

Product price Within 0 ¼ $9000/yr (price with potential competitors/generics entry);
1 ¼ $22,000/yr (current GH price)

Product affordability Measured What do you think is the typical out-of-pocket expense for GH that
families in your practice pay per year? (0 ¼ $0; 100 ¼ $100; 1000
¼ $1000; 5000 ¼ $5000; 10,000 ¼ $10,000; don’t know)

Physician’s belief in intangible product
benefits

Measured In your opinion, how often does height impair emotional well-being
for (1) a child, if the child’s height is<3rd percentile, and (2) emo-
tional well-being for an adult, if the adult’s height is<3rd percen-
tile? (1 ¼ never; 5 ¼ always)

Physician’s length of experience Measured Years in practice (open-ended)

Likelihood of prescribing life-enhancing
product

Measured What is the likelihood that you would recommend GH treatment?
(1 ¼ very unlikely; 5 ¼ very likely)

Control Variables
Consumer gender Between 0 ¼male;

1 ¼ female

Consumer current height Within 0 ¼ very short (-3SD; 47/119cm; <1st percentile);
1 ¼ short (-2SD; 49.6/126cm; 2nd percentile)*

Consumer predicted adult height Within 0 ¼ very short (- 3SD; 5’1/155cm; <1st percentile);
1 ¼ short (-2SD; 5’4/163cm; 2nd percentile)*

Physician gender Measured Your gender (0 ¼ male; 1 ¼ female)

Physician height Measured Height: ____ft. _____in.

Physician age Measured Year of birth

Physician hours in direct patient care Measured How many hours per week do you spend in direct patient care? (5 ¼
1-10hrs; 15.5 ¼ 11-20hrs; 25.5 ¼ 21-30hrs; 35.5 ¼ 31-40hrs;
40¼> 40hrs)

Physician number of patients seen
weekly

Measured Please indicate approximately how many children (new and follow-
up) you typically see for short stature of any cause weekly? (0 ¼ 0;
3 ¼ 1-5; 8 ¼ 6-10; 13 ¼ 11-15; 16¼�16)

Gender homophily N/A 0 ¼ physician and consumer are of different genders;
1 ¼ physician and consumer are of the same gender

*Numbers presented here are for cases where the consumer is male; numbers used in cases for female consumers are available on request.
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coexisting conditions, were held constant (controlled for)
in the detailed presentation of each case to the physicians
(refer to web appendix A for case examples). These con-
trols indicated that the consumer was healthy, so the only
concern was a short stature, rather than a medical disease.
Physicians indicated their likelihood of recommending GH
for each case, on a five-point scale, from “very unlikely” to
“very likely.” Table 2 provides a summary of the manipu-
lations and measures, together with the variable coding.

Physician-Related Variables. In line with literature on
the intangible benefits of GH (Chaplin et al. 2011), we
measured the physician’s belief in intangible product bene-
fits by asking the physicians to estimate how frequently
“height impairs emotional well-being for children” and
“height impairs emotional well-being for adults” on a five-
point scale, anchored by “never” (1) and “always” (5). The
responses to these two questions were significantly corre-
lated (r ¼ .65, p < .001) and were averaged for the ana-
lysis. The physician’s length of experience was measured
by the number of years in practice. Other control variables
included physician gender, height, and age. Gender homo-
phily was coded as 1 if both physician and consumer were
of the same gender and 0 otherwise. The questionnaire also
included measures of physicians’ practice characteristics
and demographics using established procedures (Dillman
2014). It was pretested to ensure clarity and applicability.

Sample. We mailed the instrument in three waves to all
qualified members of the Pediatric Endocrine Society (the
US society for pediatric endocrinologists) and the endo-
crine division of the American Academy of Pediatrics
(AAP) to reach the universe of US pediatric endocrinolo-
gists. To qualify, the pediatric endocrinologist had to be
board-eligible or -certified and currently practicing. Those
who were in training, were employed by the industry or
government, were retired, had participated in survey devel-
opment, or had unverifiable contact information were
excluded. The final sample comprised 727 qualified pediat-
ric endocrinologists in the United States. Endocrinologists
who had not treated patients for their short stature within
the previous five years were requested to return but not
complete the questionnaire. The response rate was 90%, re-
sulting in 656 usable responses. Table 3 contains the de-
scriptive statistics for the study participants.

Analysis

Consistent with Lenk et al.’s (1996) recommendation for
analyzing data with a balanced block design, we employed a
pooled estimator to obtain consistent, efficient estimates of
the hypothesized effects. Specifically, we used a random par-
ameter model with Halton simulations to accommodate the
nested structure of the data (four GH prescription decision
cases, nested within each physician) and estimated between-
and within-physician effects appropriately (Greene 2011). We
used a Halton simulation rather than a random draw

simulation to estimate the random parameters in the model
because this procedure is reported “to reduce the number of
draws needed for estimation (by a factor of 90% or more) and
reduce the simulation error associated with a given number of
draws” (Greene 2012, R621). We also followed Kuhfeld’s
simulation procedure in SAS to compute the design efficiency
of our study. The results indicate a D-Efficiency of 91.09%,
A-Efficiency of 89.0%, and G-Efficiency of 95.1%, in support
of the design’s effectiveness for parameter estimation. The
equations in the model are as follows:

Likelihood of GH prescriptionij

¼ b0 þ bi1Medij þ bi2Consumerij

þ bi3Priceij þ bi4Medij x Consumerij

þ bi5Medij x Priceij þ bi6Gendij þ bi7Hgtij

þ bi8Ad:Hgtij þ b9Agei þ b10Ph:Hgti þ b11Hrsi

þ b12Nmbri þ b13Homophi þ eij (1)

bi1 ¼ c10þ c11Affordiþ c12Intg:Beliefiþ c13 expiþ gi1 (2)
bi2 ¼ c20 þ c21Intg:Beliefi þ c22 Expi þ gi2 (3)
bi3 ¼ c30 þ gi3 (4)
bi4 ¼ c40 þ gi4 (5)
bi5 ¼ c50 þ gi5 (6)
bi6 ¼ c60 þ gi6 (7)
bi7 ¼ c70 þ gi7 (8)
bi8 ¼ c80 þ gi8 (9)

where i denotes the physician, j ¼ 1–4 denotes each case,
Med ¼ consumer medical criteria, Consumer ¼ con-
sumer’s preference for a prescription, Price ¼ product

TABLE 3

PHYSICIAN DEMOGRAPHICS AND PRACTICE
CHARACTERISTICS

Characteristic Descriptive statistic

Physician Characteristics
Gender (% female) 46.70%
Age 50.54 6 10.9 yrs.
Years in practice 17.5 6 11.1 yrs.
Height SD score 0.06 6 0.45
Hours per week in direct patient care 27.14 6 11.31 hrs.
Number of patients seen weekly 8.29 6 4.71

Practice Characteristics
Primary base for practice:

Medical school/university 59.80%
Solo/two-person practice 15.80%
Non-university medical group 10.90%
Large multi-specialty group 13.00%

Proportion of time involved in:
Patient care 69.36%
Research 18.74%
Administrative/other 11.98%

Typical insurance coverage in practice:
Private 61.70%
Medicaid 32.30%
Uninsured 6.00%

Office location:
Large metro 52.30%
Small metro/suburban 43.80%
Rural/non-metro 4.00%
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price, Intg.Belief ¼ physician’s belief in intangible product
benefits, Exp ¼ physician’s length of experience, Afford ¼
product affordability, Gend ¼ consumer gender, Hgt ¼
consumer height, Ad.Hgt ¼ consumer predicted adult
height, Age ¼ physician age, Ph.Hgt ¼ physician height,
Hrs ¼ physician hours in direct patient care, Nmbr ¼ num-
ber of patients physician sees weekly, and Homoph 5 gen-
der homophily. Case-specific variance is represented by
eij�N (0,r2); both gi� N (0, r2) and the bi are random
parameters that can change between physicians due to un-
observed within-physician heterogeneity. Further, c0 cap-
tures between-physician effects, and c11, c12, and c13

capture the moderating effects of product affordability, be-
lief in intangible product benefits, and physician’s length
of experience, respectively, on the effect of the consumer’s
medical criteria on the physician’s likelihood of prescrib-
ing a life-enhancing product (hypothesis 2, hypothesis 3a,
and hypothesis 4a, respectively). Finally, c21 and c22 cap-
ture the moderating effect of the physician’s belief in intan-
gible product benefits and length of experience,
respectively, on the impact of the consumer’s preference
for prescription on how likely a physician is to prescribe a
life-enhancing product (hypothesis 3b and hypothesis 4b).

RESULTS

Model Fit

We compared the hypothesized model against two other
models to assess model fit: a model with control variables
only and a model without interactions. The log-likelihood
ratio tests indicate that the hypothesized model explains
significant variance in GH prescription decisions, above
and beyond models that contain only control variables
(v2

16df ¼ 2270.1, p < .001) or include only simple effects
(v2

6df ¼ 1652.9, p< .001). Better model fit of the hypothe-
sized model is further confirmed by the uniformly lower
Akaike information criterion (14975.4 vs. 18878.4 and
16640.3) and Bayesian information criterion (1375 vs.
1972 and 1591.3) than those of the control only and simple
effects models, respectively. Thus, the hypothesized model
fit the data better than the other two models.

Hypotheses Testing

To clarify the results of the moderation hypotheses, we
provide the findings for the nonhypothesized main effect
of consumer medical criteria on the likelihood of GH pre-
scription first. Consistent with medical literature, we find
that faster-growing children (consumer medical criteria of
slow growth rate, which parallels the growth curve) are
less likely to get a GH prescription than slower-growing
children (consumer medical criteria of very slow growth
rate, which deviates from the growth curve) ðcc10 ¼ –.71,
p < .001), as table 4 shows. A physician is more likely to
prescribe GH even to faster-growing children when

consumers prefer a prescription, though, so the consumer’s
preference for a prescription weakens the negative impact
of the consumer’s medical criteria, in support of hypothesis
1 (cc40 ¼ .033, p < .01).

In support of hypothesis 2, a higher product price
strengthens the negative impact of consumer medical crite-
ria on product prescription, so a physician is even less
likely to prescribe GH to a faster-growing child, compared
with a slower-growing child, when the product price is
high (cc50 ¼ –.034, p < .001). Similarly, lower product af-
fordability strengthens the negative impact of the consumer
medical criteria on the likelihood of the physician’s pre-
scription (cc11 ¼ –.068, p < .001), also in support of
hypothesis 2.

However, if the physician believes in intangible product
benefits, she or he is more likely to prescribe GH for
faster-growing children, in support of hypothesis 3a (cc12 ¼
.22, p < .001). Figure 2 illustrates this interaction by plot-
ting the predicted likelihood of a physician prescribing
GH, assuming a short boy (Hgt ¼ 1) with a low predicted
adult height (PAH ¼ 1), a consumer who is neutral about a
prescription, a low price, high affordability, an experienced
physician, and all other control variables at their average
values. To further understand this interaction, we followed
Spiller et al.’s (2013) method to test the effects of change
in the physician’s belief in intangible benefits for different
values of medical criteria (i.e., very slow vs. slow growth
rate), using a Wald test. The results indicate that for con-
sumers with medical criteria indicating a GH prescription
(slower-growing children deviating from the growth
curve), the physician’s belief in intangible benefits does
not have an effect on the likelihood of prescription (solid
line in figure 2). In contrast, for consumers whose medical
criteria do not indicate a GH prescription (faster-growing
children paralleling the growth curve), increasing the phys-
ician’s belief in intangible benefits from low (–2 SD) to
high (þ2 SD) increases the likelihood of prescription
(slope of dotted line coefficient ¼ .89, p < .001). The con-
sumer’s medical criteria also have a significant effect on
the physician’s likelihood of prescribing GH when the
physician’s belief in intangible product benefits is
low (.84, p < .001) but no effect when this belief is high
(.05, p > .82).

The physician’s belief in intangible product benefits de-
creases the positive main effect of the consumer’s prefer-
ence on the likelihood of GH prescription, supporting
hypothesis 3b (cc21¼ –.12, p < .001). Figure 3 illustrates
this interaction effect by plotting the predicted likelihood
of a physician prescribing GH, assuming a short boy (Hgt
¼ 1) with a low predicted adult height (PAH ¼ 1), medical
criteria of slow growth rate, a low price, high affordability,
and all other control variables at their average values. A
Wald test indicates that an increase in the physician’s be-
lief in the intangible benefits from low (–2 SD) to high (þ2
SD) has a stronger effect on the physician’s likelihood of
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prescribing GH for consumers who did not request a pre-
scription (figure 3, dotted line slope coefficient ¼ .10/.40,
p < .01) compared with consumers who did request a pre-
scription (solid line slope coefficient ¼ .22/.89, p < .001).
Also, a consumer’s preference for a prescription has a sig-
nificant effect on a physician’s likelihood of prescribing
GH when the physician’s belief in intangible product

benefits is low (.52, p < .001) but no effect when this be-
lief in intangible benefits is high (.03, p > .18).

The results show that the length of the physician’s ex-
perience plays an important role in the decision to pre-
scribe a life-enhancing product too. Consistent with
hypothesis 4a, more experienced physicians assign more
weight to consumer’s medical criteria, as indicated by the

TABLE 4

RESULTS: DECISION TO PRESCRIBE A LIFE-ENHANCING PRODUCT

Independent Variables (Manipulation Coding) Parameter Parameter Estimate (SE)

Main effects
Consumer medical criteria (0 ¼ very slow growth rate; 1¼slow growth rate) c10 -.708 (.031)***
Consumer’s preference for prescription (0 ¼ no request; 1¼request) c20 .779 (.034)***
Product price (0 ¼ $9,000; 1 ¼ $22,000) c30 -.077 (.009)***
Interaction effects
Consumer medical criteria x Consumer’s preference for prescription H1 (þ) c40 .033 (.014)**
Consumer medical criteria x Product price H2 (-) c50 -.034 (.013)***
Consumer medical criteria x Product affordability H2 (-) c11 -.068 (.003)***
Physician’s belief in intangible benefits x Consumer medical criteria H3a (þ) c12 .223 (.009)***
Physician’s belief in intangible benefits x Consumer’s preference for prescription H3b (-) c21 -.122 (.010)***
Physician’s length of experience x Consumer medical criteria H4a (-) c13 -.011 (.001)***
Physician’s length of experience x Consumer’s preference for prescription H4b (-) c22 -.010 (.001)***
Controls
Consumer gender (0 ¼ male; 1 ¼ female) -.141 (.009)***
Consumer current height (0 ¼ very short; 1 ¼ short) -.852 (.006)***
Consumer predicted adult height (0 ¼ very short; 1 ¼ short) -1.428 (.006)***
Gender homophily -.068 (.009)***
Physician height .032 (.008)***
Physician age .010 (.000)***
Physician hours in direct patient care -.008 (.000)***
Physician number of patients seen weekly .035 (.001)***

*p < .05;

**p < .01;

***p < .001

FIGURE 2

INTERACTION EFFECT OF PHYSICIAN’S BELIEF IN INTANGIBLE PRODUCT BENEFITS AND CONSUMER MEDICAL CRITERIA
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significant negative interaction (cc13 ¼ –.01, p < .001) in
the presence of a negative main effect of these medical cri-
teria. Figure 4 illustrates this interaction by plotting the
predicted effect for a boy who is short (Hgt ¼ 1), with a
low predicted adult height (PAH ¼ 1), when price is low,
affordability is high, the consumer is neutral about a pre-
scription, and all other control variables are at average val-
ues. A Wald test indicates that when a consumer’s medical
criteria indicate a GH prescription (slower-growing chil-
dren), the length of the physician’s experience does not
have an effect on the likelihood of prescribing GH (solid

line in figure 4). In contrast, when medical criteria do not
indicate a GH prescription (faster-growing children), an in-
crease in the length of the physician’s experience from low
(–2 SD) to high (þ2 SD) has a significant effect on the
likelihood of a GH prescription (dotted line slope coeffi-
cient ¼ –.32, p < .001). Thus, a consumer’s medical crite-
ria have a significant effect on how likely an experienced
physician is to prescribe GH (.37, p < .001) but no effect
among new physicians (.05, p > .82).

Finally, consistent with hypothesis 4b, more experienced
physicians give less weight to the consumer’s preference

FIGURE 3

INTERACTION EFFECT OF PHYSICIAN’S BELIEF IN INTANGIBLE PRODUCT BENEFITS AND CONSUMER’S PREFERENCE FOR
PRESCRIPTION

FIGURE 4

INTERACTION EFFECT OF PHYSICIAN’S LENGTH OF EXPERIENCE AND CONSUMER MEDICAL CRITERIA
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for a prescription when deciding whether to prescribe GH

than do less experienced physicians (cc22 ¼ –.01, p <
.001), as illustrated by the plotted predicted effects in fig-

ure 5. A Wald test indicates that as the length of the phys-

ician’s experience increases from low (–2 SD) to high (þ2

SD), it exerts a stronger effect on the likelihood of GH pre-

scription for consumers who requested a prescription (fig-

ure 5, slope of solid line coefficient ¼ .60, p < .01) than

for consumers who did not make such a request (slope of

dotted line coefficient ¼ .32, p < .001). A consumer’s pref-

erence for a prescription also has a positive effect on new

physicians’ likelihood to prescribe GH (.40, p < .001), but

this effect is significantly smaller among experienced phys-

icians (.12, p < .01), representing a 71% decrease.

Robustness Checks

We randomly selected 70% of the observations from the

original data set as an estimation sample and 30% as a

holdout sample to check for out-of-sample predictions

(Lenk et al. 1996). The results indicate model prediction

accuracy of 95% (error ¼ –.049, SD ¼ .35). We also

increased the number of draws in the Halton simulation

used to estimate the model from 1,000 to 10,000, which re-

sulted in a .01% change on average in the parameter esti-

mates, indicating that our results are robust. Finally, we

excluded the interactions between the nonmedical factors

from the analysis and observed that statistical inference

about the main findings remains the same; that is, the mod-

erating effect of nonmedical factors on the relationship be-

tween consumer medical criteria and prescription

likelihood holds.

GENERAL DISCUSSION

The National Science Foundation reports that the “im-
provement of human performance becomes possible” and,
if vigorously pursued, “could achieve a golden age that
would be a turning point for human productivity and qual-
ity of life” (President’s Council on Bioethics 2003, 29).
However, what determines consumers’ access to such im-
provements? This study proposes a conceptual framework
and examines how physicians trade off objective consumer
medical criteria with nonmedical, consumer, product, and
physician factors before granting consumers access to GH
for life-enhancing purposes. We test this framework with a
conjoint study of access to GH for healthy but short chil-
dren, based on a census of US physicians. The results pro-
vide insights into why two children with identical medical
criteria, such as Josh and Matt in our opening scenario,
might experience vastly different outcomes in their access
to GH. Specifically, we find that the consumer’s preference
for a life-enhancing prescription weakens the impact of ob-
jective medical criteria, but product expensiveness
strengthens this impact on the likelihood of a product pre-
scription. The stronger the physician’s belief in the intan-
gible product benefits, the weaker the effect of consumer
medical criteria and preferences for a prescription on the
likelihood of obtaining one. Finally, the length of the phys-
ician’s experience plays a moderating role, increasing the
impact of medical criteria and decreasing the influence of
the consumer’s preference for a prescription on the likeli-
hood that the physician prescribes the product.

Limitations

Like all research, this study has certain limitations. The
analysis could have benefited from live cases and actual

FIGURE 5

INTERACTION EFFECT OF PHYSICIAN’S LENGTH OF EXPERIENCE AND CONSUMER’S PREFERENCE FOR PRESCRIPTION
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prescription behavior, instead of case scenarios. However,
to ensure high external and internal validity, we developed
the case scenarios with extensive input from physicians.
Physicians are accustomed to working with, evaluating,
and solving patient cases using write-ups and descriptions,
as these are extensively used in medical education and
training. The participating physicians also provided us with
an exhaustive list of factors used to make decisions in their
practice, and some of them contributed to the construction
and revision of the cases to ensure that they reflected the
decision-making process involved in real-life cases. More
than 96% of the physicians in our study agreed that the
cases reflected their actual prescribing behavior in clinical
practice. Furthermore, the research design did not allow for
formal testing of process-level mechanisms underlying the
hypothesized relationships and findings. Further research
might address this limitation with experimental work that
identifies the causal explanation for the revealed trade-offs
across medical and nonmedical consumer, product, and
physician factors in physicians’ decisions to grant access to
life-enhancing products. Finally, we were not able to test
the effects of three-way interactions (consumer medical
criteria � consumer preferences � physician’s belief in in-
tangible benefits; consumer medical criteria � consumer
preferences � physician’s length of experience) in our
model, because this increased the multicollinearity in the
estimation beyond the acceptable variance inflation factor
threshold of 10. Given the dummy variable nature of med-
ical criteria and consumer preferences in the analysis, cre-
ating instrumental variables for them to address
multicollinearity was not feasible. While we did that for
physicians’ length of experience and physicians’ belief in
intangible benefits (i.e., created an instrument for one of
the variables that was orthogonal to the other), it did not
sufficiently reduce the multicollinearity to allow for the
abovementioned three-way interactions. Future research
could design studies to examine boundary conditions for
the way consumer preferences for prescriptions moderate
the effect of consumer medical criteria on physicians’ deci-
sion making.

Research Implications

Our findings provide several implications for research.
In particular, we contribute to emerging literature on the
consumption of life-enhancing products. Prior consumer
research (Riis et al. 2008; Williams and Steffel 2014)
addresses issues surrounding consumer perceptions and
preferences for life-enhancing product use. However, no
studies, to the best of our knowledge, examine factors that
influence consumer access to life-enhancing products. We
find that several categories of nonmedical factors, ranging
from the consumer’s preference for a prescription to prod-
uct- and physician-related factors, moderate the effect of
consumer medical criteria on physicians’ decisions to grant

access to life-enhancing products. Physicians also make
trade-offs among nonmedical factors, which is a key elem-
ent of high-quality, rational decision making in consumer
research literature (Bettman, Luce, and Payne 1998; Frisch
and Clemen 1994). The implications of this research thus
align with three categories of nonmedical factors (con-
sumer, product, and physician) that affect physicians’ deci-
sion making; we also offer research directions for each
category, because our study investigates only a subset of
all the potential factors.

In terms of consumer-related factors, we find that con-
sumer medical criteria have less impact on a physician’s
decision if the consumer requests a prescription. Previous
research on the effects of a consumer’s preference for pre-
scriptions focuses largely on traditional medical products
and identifies mostly direct effects on physicians’ prescrib-
ing behaviors (Kravitz et al. 2005). In a rare study of inter-
action effects, Venkataram and Stremersch (2007) find that
the consumer’s preference for a prescription for traditional
therapy products has more positive effects on prescribing
behavior for more effective drugs than for less effective
drugs. We extend this research to the domain of life-
enhancing products and show that a consumer’s preference
for a prescription diminishes the impact of objective con-
sumer medical criteria on prescription decisions. We thus
offer evidence of a more “consumerist” decision model
(Camacho et al. 2010) and consumer decision empower-
ment (Camacho, De Jong, and Stremersch 2014) in life-
enhancing compared with traditional therapy consumption
settings.

An interesting area for future research might be the role
of consumers’ motivation (source and nature) to improve
themselves beyond their full potential in the decision-
making process for life-enhancing products. Also, future
research could identify boundary conditions under which
consumer preferences for a prescription do not diminish
the impact of medical criteria. For example, are there
trade-off effects between the level of consumer involve-
ment and the consumption timeframe in consumer and
physician decision making for life-enhancing products?
Consumer researchers note the lack of insight into how
consumers make “high involvement decisions that are
laden with attribute trade-offs” (Schaller and Malhotra
2015, 678).

In terms of product-related factors, we find that expen-
siveness results in a stronger impact of consumer medical
criteria on the likelihood of product prescription. Studies
show that presenting price information to consumers in-
creases their focus on product functionality (Lee and Zhao
2014). Our study extends this finding to physicians’ deci-
sion to grant consumers access to life-enhancing products.
Low product affordability and high product prices
strengthen the influence of consumer medical criteria (indi-
cating functional or tangible product benefits) on phys-
icians’ prescribing behavior. Therefore, physicians display
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tendencies similar to consumers’ when trading off between
price and product functionality when they decide whether
to grant consumers access to life-enhancing products.
Future research could investigate other product characteris-
tics, such as the known or unknown side effects of different
magnitudes, the convenience or ease of administration, and
the presence or nature of competitive products.

In terms of physician-related factors, we isolated the dif-
ferential moderating effects of two variables: physicians’
belief in the intangible product benefits, and their length of
experience. The stronger the physician’s belief in the intan-
gible product benefits, the weaker the effect of consumer
medical criteria and preference for prescriptions on the
likelihood of obtaining them. This finding indicates that
physicians trade off tangible (increased height) for intan-
gible (emotional well-being) benefits when granting con-
sumers access to life-enhancing products, and tangible and
intangible benefits are not strictly additive but compensa-
tory (Bettman et al. 1998) in their impact on prescription
decisions. The popular press has provided anecdotal evi-
dence of these trade-offs in the case of prescriptions for
ADHD (attention deficit hyperactivity disorder) drugs, or
“productivity drugs” for highly educated professionals who
do not suffer from ADHD but seek to increase their prod-
uctivity at work for career advancement. Based on inter-
views with consumers, Schwarz (2015) reports that
physicians are more likely to prescribe ADHD medications
as productivity drugs, without testing consumer medical
criteria to see whether a consumer actually needs an
ADHD drug, when the consumer is dressed in a suit, which
signals a highly demanding professional position. In this
case, physicians’ beliefs about intangible product benefits
(i.e., increased productivity demanded of high-level profes-
sionals) seemingly moderate and weaken the importance of
medical criteria in prescription decisions. Our study pro-
vides empirical evidence for this anecdotal finding, show-
ing that physicians’ belief in the intangible product
benefits matter the most when the consumer medical crite-
ria do not indicate prescription.

In contrast, the length of a physician’s experience plays
a regulating role, increasing the impact of consumer med-
ical criteria and decreasing the influence of the consumer’s
preference for a prescription on the likelihood that the
physician will prescribe the product. We extend research
by Stremersch et al. (2013), which shows that specialists
get more requests for prescriptions than primary care phys-
icians but fulfill fewer; we demonstrate that the physician’s
expertise positively moderates the impact of consumer
medical criteria and negatively moderates the impact of the
consumer’s preference on prescription decisions. We also
extend consumer behavior literature by showing that expert
physicians give more weight to diagnostic information and
rely less on the opinions of others (Alba and Hutchinson
1987) when making decisions about consumers’ access to
life-enhancing products.

Future research could investigate the role of other phys-
ician characteristics that might affect access to life-
enhancing products, such as empathy or a relationship with
the consumer. Further, physicians’ decision-making pro-
cess about life-enhancing products is important not only at
the prescribing stage but also during the follow-up stage,
when they make decisions about continued use. For many
life-enhancing products, there is no clear usage endpoint,
and the decision to continue using them has important im-
plications for consumers, making this a fruitful avenue for
future research. Finally, this study did not directly compare
or quantify the differential effects of the hypothesized vari-
ables for traditional therapy versus life-enhancing prod-
ucts. Further research might empirically compare the
effects of medical versus nonmedical factors in these dis-
parate contexts to draw inferences about unique differences
in their effects.

Public Policy Implications

Haberman (2014) has introduced a discussion in the na-
tional media about “whether the medical establishment,
and perhaps society in general, has gone too far in turning
normal conditions, like sadness, into pathologies.” He
notes that life-enhancing treatments, originally developed
to treat diseases, are now used on “aging bodies enduring
normal wear and tear.” Blurry boundaries between what is
normal and what is not drive consumers to doctors’ offices,
seeking enhancement in many areas of their lives. The
strong desire to obtain life-enhancing products might even
lead consumers to claim symptoms associated with actual
medical diseases. Prescriptions of stimulants such as
Ritalin and Adderall to treat ADHD have reached $10 bil-
lion in cumulative sales, suggesting that they are being pre-
scribed not just to address the illness but also to enhance
cognitive and psychological abilities (IMS Institute 2013).
Consumers “chase the American myth of unlimited poten-
tial by denying biological limitations, including perform-
ance enhancing drugs in sports, searching for self-esteem
with cosmetic surgery, or pushing the frontiers of repro-
ductive medicine” (Essig 2013). This is not to imply that
only US consumers are striving to obtain perfection. South
Korea, for example, has the highest per capita rate of plas-
tic surgeries in the world (Shen 2015). However, there are
bound to be cross-cultural differences in consumers’ access
and willingness to use life-enhancing products as well as
physicians’ prescribing practices due to disparities in cul-
tural and religious values, health care systems, and levels
of disposable income across different countries.

The legal basis for prescriptions presumes it is appropri-
ate to limit access for some drugs based on the professional
opinion of a qualified physician. The clear intent is to re-
strict use to conditions only of clinical value. This restric-
tion also may induce underuse—especially from the point
of view of the consumer. This research questions the
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simplistic view of professional and cultural authority (Starr

1982) that underlies such laws. Our finding of direct and

indirect effects of the consumer’s preference for prescrip-

tion on the physician’s decision making points to the po-

tential for overprescribing or overuse, as is the case with

antibiotics for viral conditions, when they provide no med-

ical benefit and simply satisfy consumers’ requests, but

also result in the development of alarming resistance to
antibiotics, which impacts not only a given consumer but

society overall. Overprescribing combined with the high

prices of life-enhancing products also may create financial

burdens on insurance companies, patients, and taxpayers.

In the case of GH, “Because of the exorbitant cost and the

large number of children . . . who theoretically qualify for

therapy, the use of growth hormone in idiopathic short stat-

ure generates questions about the equitable distribution of

health care resources and the economic effect on the health
care system” (Lee 2006, 2580). Economists project that by

2020, health care spending will be nearly one-fifth of US

gross domestic product (Parija 2011).
Further, when dealing with physicians, albeit for life-

enhancing purposes, consumers expect definitive answers

based on objective information. This research shows that

medical criteria have a much weaker impact or no effect

when the physician believes in the intangible benefits of

the product. This places more burden on the consumer to
research and stay informed about any aspect of potential

treatments. In our context parents’ desire to increase the

height of their short children is understandable, as shorter

children might have lower self-esteem (Chaplin et al.

2011). However, there is also evidence that these negative

consequences were experienced only by children whose

parents found short height to be problematic and sought

treatment for it, making their children aware that their

height was being regarded as a problem. As Conrad and
Potter (2004) note, access to life-enhancing treatments

“may perpetuate a sense of inadequacy” (195) and “[s]im-

ply because there is a demand for enhancement and the

technology to do it does not mean the result is always

beneficial, particularly for society. Issues such as risks,

fairness, equity, authenticity and individual choice loom

large” (209).
This research illustrates that the medical knowledge of

independent experts envisioned in the prescription process
alone is not sufficient to overcome consumers’ and phys-

icians’ desires to do more. Beyond the huge cost of treating

all potential patients, this study raises questions regarding

the inequitable distribution of resources based on consumer

advocacy and physicians’ personal beliefs. Consumer edu-

cation, together with value-based benefit designs (i.e.,

higher co-pay amounts for less appropriate uses) and re-

minders in electronic medical records are important tools

to address this problem, though they may not be sufficient
either. Still, recognition of an inherent desire to do

more—especially for children—is the first step toward any
rational policy response.

DATA COLLECTION INFORMATION

All data collection was conducted by the first, third, and
fourth authors. All analyses were performed by the first
and second authors. Data were collected across all US
states in 2007–2008.
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