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Abstract Measurements and Main Results: Responses from all four
cohorts showed a similar pattern of high utility of tobacco use
treatment but low success probability when compared with the other
chronic medical conditions. Following instructional methods aimed
at controverting cognitive biases related to tobacco, this pattern
was reversed, with success probabilities attaining higher valuation

than for diabetes.

Rationale: Physicians self-report high adherence rates for Ask and
Advise behaviors of tobacco dependence treatment but are much
less likely to engage in “next steps” consistent with sophisticated
management of chronic illness. A variety of potential explanations
have been offered, yet each lacks face validity in light of experience

with other challenging medical conditions. ] . ) )
Conclusions: Important presuppositions regarding the potential

“success” of tobacco-related patient interactions are likely limiting
physician engagement by favoring the most secure visit outcome
despite the limited potential for health gains. Under these conditions,
low engagement rates would be consistent with Prospect Theory
predictions. Interventions aimed at counteracting the cognitive
biases limiting estimations of success probabilities seem to effectively
reverse this pattern and provide clues to improving the adoption of
target clinical behaviors.

Objective: Conduct a preliminary exploration of the
behavioral economics of tobacco treatment decision-making
in the face of uncertain outcomes, seeking evidence that
behaviors may be explained within the framework of
Prospect Theory.

Methods: Four physician cohorts were polled regarding their
impressions of the utility of tobacco use treatment and their
estimations of “success” probabilities. Contingent valuation was
estimated by asking respondents to make monetary tradeoffs relative
to three common chronic conditions.
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The evidence that the advice and support

delivered by healthcare professionals to
smokers achieves abstinence rates of 5 to
10% with minimal interventions and 15

to 30% with more intense interventions

is well established (1-3). Given that the
United States suffers 480,000 annual deaths
related to tobacco and that nearly 80%

of adults have contact with the healthcare
system each year, a more seamless
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integration of tobacco use treatment
principles into the healthcare context has
enormous potential to affect the health of
the population (4-6). However, the degree
to which physicians have adopted evidence-
based treatment recommendations has
been suboptimal (7-10).

Primary care physicians self-report
high adherence rates for Ask and Advise
behaviors (11, 12). However, even when

these steps are confirmed, physicians do
not generally engage in the “next steps”
consistent with the sophisticated
management of a chronic illness (13).

A variety of potential explanations have
been offered, including prohibitive time
requirements, perceived treatment
ineffectiveness, disinterest among patients,
lack of self-efficacy, an unestablished moral
responsibility to treat, and absent
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reimbursement (14-16). These appear to
have been accepted as intransigent barriers
to practice change, despite lacking face
validity, given that they have not been
claimed as relevant to other, even more
challenging aspects of medical care (17-20).
It is clear that physicians understand
tobacco use to be a significant contributor
to disease and disability and that they
recognize their unique role in promoting
abstinence (11, 21). If this is the case,
classical economic theories of decision-
making based on “maximized utility” would
predict very high rates of physician
engagement (22). An alternative
proposition might account more fully for
the impact of emotions and presuppositions
on the physician’s decision-making,
particularly under conditions of uncertainty
(Box 1) (23). When decisions are made in
the face of uncertain outcomes, decision-
makers balance the need to minimize the
risk of losing their “investment” against
the need to maximize the probability of
a successful outcome (24). Tversky and
Kahneman’s Prospect Theory further

refines the role of context in decision-
making, suggesting that people are
intuitively attracted to secure, highly likely
outcomes when considering the value
of a proposition to themselves while
conversely reporting attraction to high gain
options, despite lower probabilities of
success, when considering the expected
value to the community at large (25).
Within this framework, decision-making
can be viewed as the complex product of
the counterbalancing concerns of utility (U)
(i-e., the perceived value to self or others)
and probability (P) of success or reward.
We hypothesize that a physician’s
decision to cross the threshold of
engagement during an office visit may be
best understood within the framework
of Prospect Theory rather than as
a maximized utility function. If true, we
would expect to see a pattern of high
perceived success probability for conditions
that are routinely treated in the clinic
but low success probability estimates for
conditions that are not, despite the relative
perceived utility of these treatments to the

Box 1: An example of prospect theory in practice

Imagine a circumstance of finite resources, a budgetary restriction that limits spending
for clinical equipment, for example. Suppose further that meeting all of your clinic’s
equipment needs would require spending an amount in excess of the budget limit. How
would you choose which piece(s) of equipment to buy? Earlier economic theory of
“choice”—in this case consumer choice—was based on the notion that decision makers
in this situation would create a list of required items, existing solely within the
individual’s mind and rank-ordered by the degree to which the commodity was
essential to the operation of the clinic, and would proceed to invest equipment
resources in the order that maximizes the clinic’s productivity. The equipment with the
greatest utility would be the logical first investment.

Now suppose that your familiarity with each of the required equipment pieces is not
equal. Suppose it differs enough to make you concerned about your ability to use a given
piece effectively. Introducing uncertainty into the purchasing decision has the potential
to significantly alter your investment choice. Under these conditions, you might forego
the piece with the greatest utility and instead choose to invest in the piece with the
highest success probability because this choice is likely to have the best potential return
on investment for your clinic. This reversal in position is likely to have a substantive
effect on outcome.

The value placed on each piece of equipment is a complex internal integration of the
balance between perceived utility and success probability. Because both utility and
success probability are only internally known, it is difficult for an outside observer to
predict in advance how real-life decisions will end. Prospect Theory states that people
make decisions based on perceived losses and gains, rather than on final outcome, and
that their estimations of loss/gain are influenced by predictable heuristics or mental
shortcuts. Cognitive biases are commonly used heuristics, which are often adaptive but
can sometimes lead to maladaptive distortions in judgment.
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community. We conducted a preliminary
exploration of the behavioral economics of
tobacco treatment decision-making and
evaluated the potential for an educational
approach based on these insights to
influence these elements of choice
construction.

Methods

In preparation for The Philadelphia COPD
Initiative, a Department of Public Health
effort to disseminate resources to physicians
and patients promoting the treatment of
tobacco dependence among primary care
practitioners in Philadelphia’s low-income
communities, four mutually exclusive,
convenience samples of physicians (sample
cohorts) were polled in an effort to
understand their impressions of the
baseline utility of tobacco use treatment
and their perceptions of “success”
probabilities (26). Because money is
a universal medium of exchange, one
traditional way of measuring value is to ask
respondents to provide monetary figures
as an expression of their values. Monetary
values for nonmarket items, such as change
in disease burden within a community,
are usually elicited using contingent
valuation (i.e., asking respondents to make
tradeoffs within a hypothetical market
situation) (27). Hypertension (HTN)
and type II diabetes mellitus (DM) were
chosen as tobacco use (TOB) comparator
conditions because of their universal
familiarity and their similar requirements
for chronic management and control.
Beliefs regarding illness causation
and patient culpability in the matter can
influence willingness to invest effort in
help giving (28). To help control for this
effect, we standardized valuations for both
HTN and TOB against the DM referent
because, of the three conditions, DM and
TOB were most likely to be subject to
similar presumptions of controllability.
In this manner, standardized values for
the utility and success probability of
TOB (Uroppm and Progpm) and HTN
(Usrrnyom and Prragpwm) could be calculated.
Standardized valuation can then be
interpreted as though respondents reported
“For every dollar of value I assigned to
diabetes, I assigned ____ dollars of greater/
lesser value to tobacco (or hypertension).”
Two of the four cohorts were also
exposed to training regarding principles of
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tobacco dependence treatment to estimate
the impact of education on valuations.
Training content included standard
instructional material derived from U.S.
Public Health Service treatment guidelines
(1). In addition, four important cognitive
biases were identified a priori as having the
potential to affect perceptions of success
probabilities. Instructional methods were
designed to directly controvert the
influence of focusing effect bias, impact
bias, omission bias, and availability bias
in the process of delivering guideline
instruction (Table 1) (23, 29-31). Delivery
of instructional content was via 1-hour
didactic lectures for cohort 3 and via
academic detailing methods for field-based
instruction previously described by
Soumerai and Avorn (32) and others (34)
for cohort 4.

Analysis used a x> test of proportions
for categorical data, a two-sided paired
t test and ANOVA for continuous outcomes,
and the Wilcoxon test of paired differences
to evaluate pre—post results. Testing was
performed using SPSS 21, with P values
<0.05 considered statistically significant.
No corrections for multiple comparisons
were made. The analysis was deemed
exempt from review requirements by

University and Department of Public
Health Institutional Review Boards.

Results

Cohort 1

A convenience sample of 42 primary care
clinicians from a single academic institution
in California were presented with a

simple case scenario of an obese, white, 65-
year-old woman with chronic obstructive
pulmonary disease, hypertension, and

type II diabetes. The scenario included

a photograph of a well appearing woman
wearing nasal cannula oxygen. Clinicians
were asked to rate the utility of tobacco use
treatment in terms of the importance to
the patient’s overall health on a five-point
Likert scale, ranging from “not at all
important” to “extremely important.”
Utility scores averaged 4.95 (range, 4-5),
suggesting that clinicians felt tobacco use
was extremely important in determining
the patient’s outcome (Figure 1). Using
the same case details, clinicians were then
asked to rate how likely they were to
achieve a “successful tobacco interaction”
with this patient and were instructed to use
any definition of success that they desired.

Table 1. Experience-based techniques for problem solving (heuristics), potentially
leading to suboptimal judgments or outcomes related to the treatment of tobacco

dependence

Heuristic Description

Availability bias

sway in decision-
making.

Focusing effect bias Decisions are influenced

more by short-term

concerns than by long-

term goals.

Impact bias Decisions are unduly

influenced by

inaccurate projections

of future states.
Omission bias
even when inaction

may cause greater
harm than action.

Recent or memorable
events hold exceptional

There was a tendency to
prefer inaction in an
effort to avoid harm,

Example

A prior frustration with a patient, reluctant
to quit despite significant tobacco-
related morbidity, influences the
clinician’s subsequent assessment of
patients’ likelihood of quitting.

A patient with a history of active smoking
and poorly controlled hypertension
requires an adjustment to his
medication regimen. Initiation of
tobacco dependence treatment is
forgone in favor of ensuring proper
understanding and adherence to
antihypertensive medications.

A discussion of available tobacco
dependence treatments is avoided out
of concern over the potential time
commitment required or because of the
perceived risk of alienating the patient.

Treatment with tobacco dependence
pharmacotherapy is avoided because
of concerns for possible depressed
mood side effects.
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Responses were again collected on a five-
point Likert scale, ranging from “not at
all likely” to “extremely likely.” Success
probability scores averaged only 2.07
(range, 1-5), corresponding to the
“somewhat likely” Likert category (P = 0.03)

Cohort 2
Using a similar case scenario, a second
cohort of 63 English-speaking primary care
physicians were selected randomly from
attendees of an international professional
society conference and were asked to
distribute a fixed hypothetical investment
of $100,000 across three public health
priorities in proportion to their anticipated
impact on the health of the respondent’s
community. Mean utility values (in
thousands) assigned were $24.8 for HTN,
$35.2 for DM, and $40.2 for TOB (P <
0.001). Respondents were then challenged
to “Imagine there are three new patients on
your schedule. You are given $100 to bet on
the ‘likelihood of a successful interaction’
during this visit. How much would you bet
on each patient if the problem is...” and
asked to assign a dollar value bet to each
of the three conditions. Mean success
probability values (in dollars) assigned were
$45.4 for HTN, $37.4 for DM, and $16.5 for
TOB (within-group ANOVA, P < 0.001;
between group x°, P < 0.001).
Standardized valuations were
calculated and are presented in Figure 2.
Urop was valued at $1.14 for every $1.00
value assigned to Upy (a standardized
Urop/pm Value of +$0.14). Conversely,
Prop was valued at only $0.44 for every
$1.00 value assigned to Ppy, (a standardized
Prop/pm Vvalue of —$0.56). To ensure that
the observed drop in success probability
was not a function of chronic illness
treatment in general, similar standardized
values were calculated for HTN. In
comparison, Ugtyn was valued at $0.71
for every $1.00 value assigned to Upy,
(a standardized Uyrn/pum value of —$0.29),
whereas Py was valued at $1.21 for every
$1.00 value assigned to Ppy; (a standardized
PHTN/DM value of +$021) (P < 0001)
The pattern of significantly reduced success
probability for tobacco relative to the
perceived utility suggests an important
reversal may be operant for tobacco but not
for hypertension.

Cohort 3
The third cohort consisted of a convenience
sample of 12 pulmonologists responsible for
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Figure 1. Cohort 1 categorical valuation of utility and success probability of a tobacco treatment
intervention. Data show a reversal of valuation, with utility rated as “extremely important” (mean score,
4.95) but with success probability rated only “somewhat likely” (mean score, 2.07) (P =0.03).

the management of chronic obstructive
pulmonary disease within an urban
academic setting located in the southern
United States. Using the same methods
used to evaluate cohort 2, this group of
pulmonologists revealed a very similar, and
significant, reversal. Standardized mean
valuations (Figure 3A) were as follows:
Uropom +$0.66 while Prog/oy —$0.14

and UHTN/DM —$0.12 while PHTN/DM
+$0.58 (P < 0.001). Two weeks after
receiving a 1-hour didactic lecture that
included cognitive bias instruction
(Figure 3B), the third cohort’s valuation
of Prop/pm had improved significantly to
+$0.35 (P < 0.001), becoming statistically
indistinguishable from Pyrn/py, which
remained steady at +$0.59 (P =0.66).
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Figure 2. Cohort 2 standardized monetary valuation of utility (U) and success probability (P)

for tobacco treatment interventions (TOB) and comparitor hypertension interventions (HTN).
Standardized valuation can be interpreted as: “For every dollar of value assigned to diabetes,
respondents assigned ____ dollars of greater/lesser value to tobacco (or hypertension).” Mean utility

of tobacco interventions was valued 14% higher,

and probability of success valued 56% lower, than

interventions for diabetes. Data show a reversal of valuation for tobacco interventions, a pattern
opposite that observed with hypertension (P < 0.001). DM = type Il diabetes mellitus.
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Cohort 4

Two academic detailers with experience in
public health education were tasked with
disseminating high-priority messages about
smoking cessation to a group of physicians
caring for patients within high smoking
prevalence areas of Philadelphia (34, 35).
Cohort 4 consisted of the first 100 primary
care physicians to receive an academic
detailing visit as part of this effort.
Seventy-six physicians (76%) completed
follow-up assessments 2 months after
receiving academic detailing instruction.
Respondents estimated the prevalence of
tobacco use in their communities to be
41% on average. Valuations made before
instruction (Figure 4A) again confirmed

a significant reversal, with mean Urtop/pm
+$2.23 while Prop/pym —$0.01 and
UHTN/DM —$0.03 while PHTN/DM +$1.54
(P <0.001).

After instruction (Figure 4B),
standardized Prog/pym values rose
dramatically to +$1.04 and were no longer
statistically different from mean Pgrn/paps
which had risen to +$3.26 (P=0.45). The
precipitous drop in success probability for
tobacco relative to utility observed before
instruction was no longer observed at
follow-up 2 months later. Results were not
associated with geographic location of
practice, practice type, or the physician’s
a priori estimate of tobacco use prevalence
within the practice community.

Conclusions

In general, the complex executive
functions of medicine make reliance on
intuition for decision-making highly
likely (36). Although intuitive thinking
may be useful, there are a number

of identified ways in which intuition
may lead to decisions that may be
counterproductive (37). Our experience
appears to shed an important light on
the factors that may be underpinning
decisions about tobacco use treatment
in the clinic and may provide useful clues
as to how to improve rates of behavior
change and guideline uptake.

First, prior observations that physicians
see the value of tobacco use treatment to
the community was confirmed in all four
cohorts. Furthermore, we have identified
that physicians value TOB quite highly, even
when considered relative to the impact of
DM on their community. One of the most
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Figure 3. Cohort 3 standardized monetary valuations again show the anticipated reversal of valuation at baseline (A). However, 2 weeks after an
educational intervention aimed at overcoming four key cognitive biases (B), valuation reversal for tobacco was no longer apparent (P = 0.66). The
educational intervention resulted in a valuation of success probability for tobacco 35% higher than for diabetes and equivalent to that of hypertension.
DM =type Il diabetes mellitus; HTN = hypertension interventions; P = success probability; TOB = tobacco treatment interventions; U = utility.

surprising findings was the Urop/pp value
of $2.23 identified in cohort 4. This is an
astounding figure that suggests this cohort
feels that tobacco interventions could
have over three times the health impact on
their community as diabetes interventions.
Second, our observations suggest that
physicians value the probability of success
for tobacco treatment interventions quite
a bit lower. This may be because tobacco use
treatment requires input and cooperation
from the patient—factors that the physician
cannot control. However, the low
valuation persists even when responses
are standardized against diabetes, another

condition that requires significant patient
input. If physicians’ presupposed values
for Prop really are this low, then Prospect
Theory would predict that physicians
would preferentially pursue the most secure
outcomes despite recognition of the lower
expected gain. We believe that the observed
consistency of direction and magnitude

of the “flipped” relationship between utility
and success probability is likely a crucial
point, which must be better understood if
progress is to be made helping clinicians
adopt complex tobacco treatment behaviors
required for longitudinal, adaptive models
of chronic illness management.

Finally, it appears that educational
training may be used to resolve low
expectations for successful tobacco
treatment interventions. Our training
methods focused on undermining four
cognitive biases identified a priori as having
the greatest potential to affect estimates
of success probability. It remains to be
seen which biases have the greatest
impact on valuation or whether alternative
educational objectives are equally effective.
Our observations suggest that the effect
of bias training may be scalable and
deliverable to large numbers of practicing
physicians in the field by nonphysician
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Figure 4. Cohort 4 physicians displayed a similar reversal pattern, with magnitudes of the standardized monetary valuations much higher than in previous
cohorts (A). Two months after an academic detailing intervention aimed at overcoming four key cognitive biases (B), reversal was no longer apparent
(P=0.45). The educational intervention resulted in a valuation of success probability for tobacco more than double that for diabetes. DM = type Il diabetes
mellitus; HTN = hypertension interventions; P = success probability; TOB = tobacco treatment interventions; U = utility.
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academic detailers. The effect of bias
training appears to be significant,
predictable, and sustainable. It also remains
to be seen, however, whether the
improvement in perceived success
probabilities translates directly into
behavior change or whether additional

training elements are required to effect
change.

Should future studies confirm the
behavioral economics of tobacco
treatment decision-making, perhaps using
a range of methods within a variety of
contexts, these insights might inform

a novel approach to ensuring healthcare
systems reach their fullest potential in the
worldwide effort to eradicate the tobacco
epidemic. M

Author disclosures are available with the text
of this article at www.atsjournals.org.
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