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Abstract
We study how pharmaceutical firm marketing responds to a regulatory decision that represents a
positive information shock about drug safety. In the context of the smoking cessation drug
Chantix, we estimate the effects of a Food and Drug Administration (FDA) decision to remove
the drug’s black box warning on two forms of marketing: monetary and in-kind payments to
physicians (detailing) and direct-to-consumer advertising. Using identification strategies that
leverage geographic variation in latent demand for smoking cessation therapy and the targeted
nature of the information shock, we find that the removal of the warning significantly increased
Chantix-related detailing payments and increased expenditures on national television advertising
of Chantix. Understanding these firm-level strategic promotion responses is important, as they
have implications for the dissemination of new drug information and the behaviors of physicians
and consumers.
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Introduction
In 2018, spending on prescription drugs in the United States reached $335 billion (CMS,
2020). Information on the effectiveness and safety of drugs is an important determinant of
appropriate prescribing and utilization. While the Food and Drug Administration (FDA) requires
rigorous evaluation of drugs before they can enter the pharmaceutical market, information about
a drug can evolve after FDA approval as adverse events and side effects are observed, recorded,
and studied. This post-approval information is typically communicated via academic journal
publications and various FDA regulatory actions. While a large literature demonstrates that postapproval information shocks about medical technologies have important impacts on doctor
practice patterns and consumer utilization of the technology, much less is known about how that
information is disseminated or about the strategic responses of pharmaceutical firms to such
information shocks.
In this paper, we examine how pharmaceutical firm marketing responds to an FDA
regulatory decision that represents a positive information shock about drug safety, in the context
of the smoking cessation drug Chantix. Specifically, we examine the effects of the FDA’s
September 2016 decision to remove the black box warning from the Chantix label. A black box
warning is placed on a drug if there is the potential for serious adverse or life-threatening side
effects. It represents the strongest warning the FDA issues and is included prominently on the
drug’s label or packaging. In the case of Chantix, the black box warning was added to the label
in July 2009, after concerns emerged that the drug resulted in serious neuropsychiatric side
effects; the decision to remove the warning followed completion of a large randomized trial that
demonstrated these risks were lower than previously believed.
A priori, it is unclear how a pharmaceutical firm’s marketing efforts will change in
response to a positive information shock, such as the removal of a black box warning. The firm
may increase their efforts, particularly in the short-run, to disseminate the updated safety
information to physicians and patients. Marketing efforts could also rise if the returns to
advertising and promotion increase in the absence of the boxed warning. Alternatively, if preexisting marketing efforts were aimed at counteracting the negative information associated with
the boxed warning, such promotional activities may decline with the warning removal.
To answer this question, we focus on two types of pharmaceutical marketing: detailing in
the form of monetary or in-kind payments to physicians (e.g., meal provision), typically made
during a visit to the provider’s office, and direct-to-consumer advertising (DTCA). These
represent two key channels through which pharmaceutical firms reach providers and patients,
each accounting for approximately 20 percent of medical marketing expenditure in the United
States in 2016 (Schwartz and Woloshin 2019).2 Moreover, these channels are important to study
2

Total medical marketing expenditure in the US in 2016 was estimated at $29.9 billion, with pharmaceutical
marketing accounting for about $26 billion. Outside of pharmaceutical DTCA and physician detailing, the other
major categories of medical marketing expenditure are DTCA for health services, amounting to $2.9 billion, and
provision of free drug samples, amounting to $13.5 billion.
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as their regulation has increasingly been the focus of policymakers, due to concerns that they
cause inappropriate prescribing.3
To estimate the effects of the Chantix black box warning removal on pharmaceutical
marketing efforts, we adopt two distinct identification strategies. First, using data from the
Centers for Medicare and Medicaid Services (CMS) Open Payments database, we estimate the
effects on physician detailing payments using difference-in-differences models that leverage preexisting spatial variation in the latent demand for smoking cessation treatments. That is, we
compare changes in detailing in areas with little to no potential demand for the drug to changes
in places with high potential demand. This strategy is motivated by evidence that pharmaceutical
sales representatives’ time and travel is costly; therefore, data-driven pharmaceutical firms
strategically target detailing toward more profitable markets with higher potential demand
(Mizik and Jacobson 2004, Fugh-Berman and Ahar 2007, Datta and Dave 2017, Fernandez and
Zejcirovic 2018). We proxy for latent demand with county-level adult smoking rates prior to the
boxed warning removal. For these analyses, we focus on detailing to providers specializing in
family or internal medicine, as they receive the vast majority (94 percent) of Chantix-related
detailing payments.
We find that the FDA removal of the Chantix black box warning resulted in significant
increases in Chantix-related physician detailing. Our results imply that the removal increased the
probability of receiving any Chantix-related payments in a given quarter by 0.7 percentage points
for physicians practicing in counties with above median smoking rates, relative to those in below
median smoking rate counties.4 This represents a 20 percent increase relative to the pre-warningremoval mean. Similarly, we find that the dollar amount and the number of Chantix-related
payments increased by 24 to 25 percent for physicians practicing in above median relative to
below median smoking rate counties. These increases were driven by Pfizer, the manufacturer of
Chantix, reallocating existing detailing efforts towards Chantix, as well as an overall increase in
their detailing expenditures.
To estimate the effects on DTCA, we implement an alternative identification strategy that
leverages the fact that the FDA regulatory action was specific to smoking cessation drugs, and
therefore, the marketing of drugs in other classes should be unaffected. Specifically, we use the
Kantar Media Ad$pender database and estimate difference-in-differences models, comparing
changes in Chantix-related television advertising expenditures to changes for non-Pfizer branded
drugs in other unaffected classes. We exclude other Pfizer drugs from our control group to avoid
3

For example, some states (e.g., Minnesota, Louisiana) have implemented limits on the size of the payments or inkind transfers providers can receive. At the federal level, the Physician Payment Sunshine Act of 2010 mandates the
reporting of all payments or transfers of value from pharmaceutical companies to providers. With regards to DTCA,
in 2017, the Responsibility in Drug Advertising Act proposed banning DTCA during the first three years a drug is
on the market. The proposed legislation was not enacted but continues to be discussed in Congress. More recently,
the Trump administration proposed a rule to require drug companies to disclose prices in DTCA.
4
For the counties in our sample, the minimum adult smoking rate in the baseline year (2016) is 6.7 percent; the
maximum is 42.7 percent; the median is 17.3 percent.
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capturing within-manufacturer reallocation of advertising expenditures; we also restrict the set of
control drugs to those more similar to Chantix in terms of marketing lifecycle. This alternative
empirical strategy is motivated by the fact that nearly all (99 percent) of Chantix television
DTCA is at the national level as opposed to the local spot market level, a phenomena common to
many drugs given the cost structure of TV ads (Peter J Solomon Company 2017, Geving 2020).
We find Chantix national TV advertising expenditures increased by about $70 million after the
FDA voted to remove the boxed warning, a 65 percent increase relative to Chantix’s prewarning-removal average.
Taken together, our results imply that pharmaceutical firm marketing increases
substantially via both physician detailing payments and DTCA following the removal of a boxed
warning, and these increases are sustained for at least a year. Moreover, given that the existing
literature shows both physician detailing and DTCA lead to significant increases in prescribing
(e.g., Grennan, et al. 2018, Shapiro 2018, 2019, Agha and Zeltzer 2019, Carey, Lieber and Miller
2020), the changes in marketing efforts we estimate likely translate to meaningful increases in
drug utilization. Characterizing pharmaceutical firms’ strategic responses to information shocks
is crucial for understanding the mechanisms driving observed changes in physician and patient
behaviors, and for understanding the potential implications of pharmaceutical marketing
regulations.
Our paper makes several important contributions. First, we provide novel evidence on
how pharmaceutical firm marketing responds to positive information shocks resulting from FDA
regulatory action. The existing literature on pharmaceutical firm responses to information shocks
has primarily focused on negative information shocks, especially when considering shocks
induced by regulatory decisions (e.g., Conti, Huskamp and Berndt 2011, Macher and Wade
2013, Krieger, Li and Thakor 2018).5 The effects of negative and positive information shocks
need not be symmetric. As mentioned above, a priori, it is unclear if firms will respond to a
positive information shock by increasing marketing efforts (e.g., to disseminate the updated
information to physicians and patients) or reducing marketing efforts (e.g., if they had previously
used marketing to counteract negative information).
To date, the strand of literature examining the pharmaceutical firm marketing response to
positive information shocks has primarily focused on the impact of clinical studies. Shapiro
(2018) estimates sharp increases in detailing of the anti-psychotic Seroquel after two studies
showed it had side effect profiles superior to other treatments. Several papers in the marketing
literature also document that clinical studies are associated with marketing efforts, and can
5

Macher and Wade (2013) estimate the effects of the addition of black box warnings to anti-diabetic drugs on
pharmaceutical detailing and prescriptions. Their results imply some product families increased sales visits and
promotion activities, and others decreased such efforts. Krieger, Li and Thakor (2018) estimate the effects of FDA
Public Health Advisories (now called Drug Safety Communications) on firm research and development (R&D), and
find negative shocks lead affected firms to increase their R&D expenditures. Conti, Huskamp and Berndt (2011)
also focus on drug firm responses to FDA Public Health Advisories, and find affected firms decrease detailing
efforts as well as journal advertisements.
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change the return to detailing (e.g., Azoulay 2002, Ching and Ishihara 2010, and Sood, Kappe
and Stremersch 2014).6 Our analyses complement and extend these findings in two key ways.
First, we show that in the context of a different positive information shock (i.e., the removal of a
black box warning), pharmaceutical firms similarly respond by increasing detailing. Second, we
provide new causal evidence that the positive shock results in increases in DTCA expenditures.
Our findings complement the existing literature on medical and pharmaceutical
information shocks that focuses on consumer and physician behavior. This literature consistently
shows that prescribing and utilization of drugs respond to FDA regulatory action.7 However,
evidence on the mechanisms driving information dissemination and the resulting prescribing and
utilization responses following the regulatory action is sparse (Chressanthis, et al. 2012). Our
findings, in conjunction with the adjacent literature showing that detailing and DTCA affect
physician and consumer behavior (e.g., Grennan, et al. 2018, Agha and Zeltzer 2019, Shapiro
2018, 2019, Carey, Lieber and Miller 2020), suggest the firm’s marketing response may be a
crucial factor driving drug utilization changes following information shocks. Given the
increasing calls for regulation of pharmaceutical marketing, understanding its role in information
dissemination is particularly timely and important.
This paper also contributes to the small but growing literature that exploits natural
experiments to quantify how various factors or policies impact pharmaceutical firm promotion
(e.g., Lakdawalla, Sood and Gu 2013, Alpert et al. 2018, 2019, Fernandez and Zejcirovic 2018,
Nguyen, Bradford and Simon 2019, Sinkinson and Starc 2019).8 Pharmaceutical firm
expenditures on marketing have grown rapidly over the past several decades, increasing from
about $17 billion (in real 2016 dollars) in 1997 to almost $27 billion in 2016 (Schwartz and
Woloshin 2019), and data from 2013 show that for 9 of the 10 largest pharmaceutical companies,
expenditures on marketing exceed expenditures on research and development (Swanson 2015).
In spite of the substantial and growing role of marketing in pharmaceutical firm budgets, the
determinants of these expenditures are not well understood.
Furthermore, we study these effects for a drug that is interesting and policy-relevant in its
own right. Chantix is the most effective smoking cessation medication (relative to common
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For example, Azoulay (2002) shows that indices of quality-adjusted clinical research output are correlated with
firms’ marketing efforts, such as detailing and journal advertising, in the antiulcer drug market.
7
This strand of literature has primarily focused on antidepressants and Cox-2 inhibitors, and consistently shows that
after the addition of a black box warning (or similar, though, less severe FDA “relabeling events”), prescribing and
utilization of the affected drug falls (e.g., Gibbons et al. 2007, Nemeroff, et al. 2007, Olfson, Marcus and Druss
2008, Chintagunta, Jiang and Jin 2009, Libby, Orton and Valuck 2009, Busch, Frank and Leslie, et al. 2010, 2011,
Garthwaite 2012, Collins, Simon and Tennyson 2013, Parkinson, et al. 2014, Higgins, Yan and Chatterjee 2018,
Bütikofer, Cronin and Skira 2020). We also acknowledge that a large strand of this literature considers information
shocks not induced by FDA regulatory changes or announcements (e.g., clinical studies). See for example, Price and
Simon (2009), Lawler (2017, 2020), Maclean, Buckell and Marti (2019) among others.
8
For example, this literature examines the pharmaceutical marketing response to shocks such as the introduction of
Medicare Part D (Lakdawalla, Sood and Gu 2013, Alpert, Lakdawalla and Sood 2018), political advertising
(Sinkinson and Starc 2019), triplicate prescription programs (Alpert, et al. 2019), and prescription drug monitoring
programs (Nguyen, Bradford and Simon 2019).
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alternatives like nicotine replacement therapy and bupropion) (Cahill, et al. 2013) and smoking is
one of the leading causes of preventable disease, disability, and death in the US (US Department
of Health and Human Services 2020). Chantix is also one of the most heavily advertised
prescription drugs; thus, marketing may be an important lever through which Pfizer responded to
the boxed warning removal. In addition, during our sample period, Chantix faces limited
competition as it still enjoys patent exclusivity, and Zyban, the main branded prescription
alternative, is off patent and engages in essentially no detailing or DTCA.9 Our estimates,
therefore, likely capture Pfizer’s direct response to the information shock and not to actions
taken by its competitors.
Finally, our use of variation in latent demand to identify the effects of new information
on physician detailing is a novel identification strategy in this literature.10 By exploiting preexisting spatial variation in smoking rates, we do not rely on treatment intensity measures
constructed at the provider-level, which would suffer from the concern that drug firms
endogenously target providers. This strategy could be promising in other contexts where
researchers want to estimate the impact of information shocks, or policies more generally, on
promotional efforts.
The paper proceeds as follows. Section I provides background on smoking cessation
products, pharmaceutical detailing, and DTCA. Section II describes our detailing empirical
strategy and results, and Section III describes our DTCA empirical strategy and results. In
Section IV, we provide a discussion and conclusion.

I.
Background
A. Smoking Cessation Products: Chantix and Substitutes
Chantix is manufactured by Pfizer and is the brand name for varenicline, a non-nicotine
prescription smoking cessation medication that blocks the effects of nicotine on the brain. It was
approved by the FDA in May 2006. It is not currently available in generic form as its main patent
only recently expired in May 2020; we, therefore, refer to Chantix and varenicline
interchangeably.
In the United States, there is only one other FDA-approved non-nicotine smoking cessation
medication: bupropion, which is sold under the brand name Zyban (GlaxoSmithKline) and has
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In fact, over our sample period we observe only three Zyban-related physician detailing payments (all of which are
for food and beverage). Each of the three payments occur during quarter 2 of 2017 and are for less than $50. We
observe no DTCA for Zyban during our sample period.
10
Notably, though, this strategy is similar in spirit to that of Alpert, Lakdawalla and Sood (2018). They study how a
large shock to DTCA driven by the introduction of Medicare Part D impacted drug utilization. Their instrumental
variable strategy exploits geographic variation in the share of the population aged 65 and over (and hence, covered
by Medicare) to predict changes in DTCA exposure.
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been available in generic form since the mid-2000s.11 Other smoking cessation medications are
categorized as nicotine replacement therapy (NRT), and are available in a variety forms (inhaler,
nasal spray, patch, gum, lozenge), both over-the-counter and with a prescription. Evidence from
randomized control trials shows that both bupropion and varenicline are more effective than
placebo and NRTs at achieving long-term abstinence (greater than six months), and overall,
varenicline has the highest rate of abstinence success (Cahill, et al. 2013).
B. The Evolution of Chantix-Related FDA Events
Shortly after varenicline was approved by the FDA in May 2006, concerns emerged that
bupropion and varenicline may be associated with neuropsychiatric events (e.g., serious changes
in mood and behavior, suicidal thoughts). These concerns received substantial media attention,
with national news sources running sensational stories about the erratic behavior of individuals
taking Chantix.12 In response to these case reports, the FDA issued a series of escalating
warnings regarding risk of neuropsychiatric events associated with use of bupropion and
varenicline. They first issued an Early Communication in November 2007 to notify doctors and
patients that the FDA was reviewing potential concerns, which was then followed by a Public
Health Advisory in February 2008 in which the FDA stated that “it appears increasingly likely
that there may be an association between Chantix and serious neuropsychiatric symptoms”
(Huckman 2008).
In July 2009 the warnings culminated with the requirement that a black box warning be
added to the labels of bupropion and varenicline. A black box warning appears on a prescription
drug’s label or package insert, is the strongest warning required by the FDA, and is meant to call
attention to serious adverse or life-threatening side effects. At this time, the FDA also issued a
requirement that the manufacturers of Chantix and Zyban, Pfizer and GlaxoSmithKline,
respectively, conduct a large randomized-control trial to rigorously evaluate these risks (FDA
2016). This study was named the “Evaluating Adverse Events in a Global Smoking Cessation
Study” (EAGLES), and was conducted between November 2011 and January 2015 (Anthenelli,
et al. 2016).
During the next several years, the FDA periodically reviewed Chantix safety information,
issuing revisions to the label regarding cardiovascular risks in June 2011 and modifying the label
in March 2015 to note the potential for Chantix to change the way people react to alcohol and its
11

Zyban is explicitly indicated and marketed as a smoking cessation medication. The branded drugs Wellbutrin
(GlaxoSmithKline), Aplenzin (Sanofi), and Forfivo XL (Almatica Pharmaceuticals) are antidepressants which
contain bupropion, the same active ingredient in Zyban, and they are sometimes used for smoking cessation. During
our sample period, there are no television advertising expenditures for Zyban, Wellbutrin, Aplenzin, or Forfivo.
Detailing is also relatively sparse for these drugs. We observe only three detailing payments for Zyban (total of less
than $150) and no detailing for Forfivo after 2015. Total detailing payments on behalf of Aplenzin and Wellbutrin
are approximately 0.4 percent and 1.25 percent of the Chantix total over our sample period.
12
These news stories primarily began to appear in September 2007, after a popular musician who was taking
Chantix was killed while violently hallucinating. News stories from around this time period carried headlines such
as “Girlfriend Believes Chantix Contributed to Texas Musician’s Death” (ABC News 2008) and “Chantix Tied to
Suicidal Behavior?” (The Associated Press 2007).
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association with rare accounts of seizures. These updates were to the warnings and precautions
section of the label, not the black box warning, and were therefore less severe and less
prominent. In between these two updates, the FDA also twice voted to reaffirm the boxed
warning (October 2011 and October 2014).
The EAGLES concluded in January 2015, and the results were published in the June
2016 issue of The Lancet (Anthenelli, et al. 2016), which was available online ahead of print in
April 2016. In September 2016, the FDA’s Drug Safety and Risk Management Committee joint
with the Psychopharmacologic Drugs Advisory Committee convened to discuss the findings.
Based on the evidence from the trial, the advisory committee concluded that the risk of
neuropsychiatric events from varenicline and bupropion was lower than previously suspected,
and thus, the boxed warning regarding serious mental health side effects would be removed.
While this FDA action means Chantix no longer carries a black box warning on its label, Zyban
and its generics, whose active ingredient is in the antidepressant class, continue to have a black
box warning regarding the risks of antidepressant use and suicidality. The FDA announced these
decisions via a Drug Safety Communication in December 2016.
For our analyses, we consider the FDA vote in September 2016 as the information shock
of interest. Notably, at the time of the vote, it does not appear that there was a clear consensus
among medical experts that there was sufficient evidence of low risk of neuropsychiatric events
from varenicline usage. The minutes from the FDA meeting show that the vote to remove the
boxed warning was close, with 10 individuals voting to remove the warning, 4 voting to keep the
warning but modify the language, and 5 voting to keep the original warning as is. The meeting
minutes also note that even among those that voted to remove the warning, they found the
decision “difficult” and were concerned with the limitations of the existing evidence (FDA
2016b). This lack of clear consensus leading up to the vote provides confidence that the effects
we estimate are due to the information shock induced by the change in FDA regulation, as
opposed to the publication of the EAGLES results. We also note that if Pfizer reacted instead to
the FDA announcement in December 2016 (as opposed to the vote), our estimates will be
conservative.
C. Physician Detailing
The first type of pharmaceutical marketing we consider is physician detailing, where
pharmaceutical firms directly advertise and promote their products to physicians. Detailing often
involves a drug firm making monetary or in-kind payments to physicians, such as meals during
visits from sales representatives, compensation for travel, speaking engagements, and consulting,
as well as research-related payments. We only consider detailing that involves a transfer of value
in our analysis. In our sample, Chantix is one of the most heavily detailed drugs, ranking in the
top 30 in terms of total payments during the pre-warning removal period.
Detailing efforts are thought to have both a persuasive and an informative component
(e.g., Leffler 1981, Ching and Ishihara 2012). Thus, the broad welfare effects of detailing efforts
8

are ambiguous, as the informative component may increase physician knowledge and therefore
appropriate prescribing, while the persuasive component may increase inappropriate prescribing.
To curb inappropriate prescribing, the FDA regulates the content of detailing visits, requiring
that information provided by pharmaceutical sales representatives not be false or misleading,
offers a “fair balance” regarding efficacy and risk, and reveals facts about the consequences that
may result from use of the drug (FDA Office of Prescription Drug Promotion 2020). In spite of
these regulations, Mintzes, et al. (2013) find that pharmaceutical sales representatives rarely
inform physicians about serious adverse events, even when drugs carry black box warnings.
Recently, there has been a flurry of policy activity further regulating pharmaceutical
detailing. For example, the Sunshine Act of 2010 requires drug firms and medical device
manufacturers to disclose to CMS any payments or other transfer of value to physicians or
teaching hospitals. Increasingly, academic medical centers have implemented policies restricting
sales visits and gifts from drug representatives to their practicing physicians (Larkin, et al. 2017).
Individual states have also established bans or restrictions on gifts from drug firms (e.g.,
Massachusetts, Minnesota, and Vermont).13 Notably, there are no regulations on detailing that
pertain uniquely to drugs with black box warnings.
To date, little is known about the dynamic determinants of physician detailing, although
it is broadly the case that physicians from larger practices, specialties, or market areas with
higher potential demand get detailed more often (Mizik and Jacobson 2004, Fugh-Berman and
Ahar 2007, Datta and Dave 2017). Drug firms are known to monitor physicians’ prescribing and
strategically target high-volume physicians for payments (Manchanda, Rossi and Chintagunta
2004, Fugh-Berman and Ahar 2007, Campbell 2008), such as those who are already high
prescribers of the drug or other competitive drugs. While this strategic targeting of physicians
makes it difficult to establish a causal relationship between detailing and subsequent prescribing,
quasi-experimental evidence as well as studies that include physician-level fixed effects
consistently show detailing significantly increases prescribing of the focal drug (e.g., Mizik and
Jacobson 2004, Datta and Dave 2017, Bergman 2018, Fernandez and Zejcirovic 2018, Grennan,
et al. 2018, Shapiro 2018, Agha and Zeltzer 2019, Carey, Lieber and Miller 2020).14
In response to the Chantix black box warning removal, the informative component of
detailing may become relatively more important for Pfizer. That is, Chantix-related detailing
visits and payments might increase, especially in the short-run, to alert physicians to the removal
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Importantly, all state-level restrictions and bans were implemented prior to the start of our detailing sample
period, and usually several years prior (i.e., 2010 or earlier).
14
Studies attempt to handle the endogeneity of detailing with respect to prescribing by including physician-level
fixed effects (Mizik and Jacobson 2004, Datta and Dave 2017, Shapiro 2018, Agha and Zeltzer 2019, Carey, Lieber
and Miller 2020), exploiting state-level bans on pharmaceutical promotion and distance to pharmaceutical
companies’ headquarters (Fernandez and Zejcirovic 2018), exploiting hospitals’ conflict-of-interest policies and
market shocks due to patent expiration (Grennan, et al. 2018), and exploiting drug ownership changes (Bergman
2018). Generally, estimates imply that detailing increases prescribing, with magnitudes varying due, in part, to
differences in the drugs or classes of drugs studied.
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of the boxed warning and the updated safety information. More generally, detailing efforts may
increase (even in the long-run) if the returns to detailing are larger in the absence of a boxed
warning. On the other hand, Pfizer might decrease their detailing of Chantix if pre-existing
detailing efforts were primarily aimed at assuaging provider concerns about the boxed warning.
D. Direct-to-Consumer Advertising
The second type of pharmaceutical marketing we consider is direct-to-consumer advertising
(DTCA). In the United States, DTCA spending is substantial and has grown tremendously in
recent years—DTCA amounted to $4.5 billion in 2015, a 30 percent increase relative to two
years prior. Chantix, in particular, has consistently been one of the top 10 most advertised
branded drugs as measured by DTCA expenditures over the last several years.15
DTCA is regulated by the FDA and is quite controversial. In fact, DTCA of
pharmaceuticals is only permitted in two countries in the world: the United States and New
Zealand. The American Medical Association (AMA) supports a ban on DTCA (AMA 2015), as
they feel it causes inappropriate prescribing and, by inducing consumer demand for newer, less
cost-effective drugs and technologies, also leads to unnecessary increases in health care
spending. DTCA is potentially beneficial to consumers, however, in that it may increase
knowledge about diseases and the availability of treatments. Thus, like detailing, DTCA is
thought to have both persuasive and informational roles.
The presence of a black box warning directly impacts the type of content allowed in that
drug’s DTCA. Manufacturers of drugs with black box warnings are required to disclose the
warning in all DTCA. After the removal of the boxed warning, Pfizer still must disclose risk
information in “product claim” ads for Chantix, which are ads in which the brand name of the
drug and its FDA-approved use are presented. However, in the absence of the boxed warning,
Pfizer could newly run “reminder” ads for Chantix, which contain only the name of the drug and
no information on risks or benefits.16
To date, little is known about the determinants of pharmaceutical firm investment in
DTCA. In our context, the removal of the black box warning could lead to changes in DTCA of
Chantix for a variety of reasons. First, Pfizer can now legally run reminder ads for Chantix.
Second, while Pfizer must still communicate significant risk information about Chantix, they no
longer have to include black box information in its advertisements, making promotion more
attractive. Third, Pfizer may want to alert consumers to the updated safety information and
knowledge gained from the EAGLES. Fourth, Pfizer may simply want to increase promotional
efforts to induce patients to ask their healthcare providers about Chantix, knowing some
physicians may be less hesitant to prescribe after the removal of the boxed warning. Last, DTCA
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For example, in 2018, Chantix was the fourth most advertised drug according to Kantar Media, with $212 million
in advertising expenditures.
16
We cannot distinguish between product claim and reminder ads in our DTCA data.
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could actually decline if DTCA efforts prior to the boxed warning removal were largely intended
to thwart potential declines in demand due to the risks outlined in the boxed warning.

II.
Physician Detailing Analysis
A. Data
Data on physician detailing are from the Centers for Medicare and Medicaid Services (CMS)
Open Payments database, and span the period of January 2014 to December 2017.17 These data
contain individual records of all payments and gifts (“transfers of value”) made to physicians by
pharmaceutical manufacturers or their representatives, and include information on the date of the
payment, the manufacturer who provided the payment, the set of drugs that were detailed during
the visit,18 and the physician name and practice address. Although these data do not contain the
universe of detailing encounters, as some visits may not involve a payment or gift, we use the
term “detailing visit” throughout to refer to encounters that involved a transfer of value.
Reporting of these data to CMS is mandated under the Physician Payment Sunshine Act of 2010.
The Open Payments data broadly classify each detailing payment into one of 15
categories.19 For our main analyses, we focus on detailing payments that are classified as “food
and beverage,” as these are the most frequent type and have been the focus of much of the
existing literature (e.g., Macher and Wade 2013, Grennan, et al. 2018), although we examine the
robustness of our main results to including payments of all types.20 We define a payment as
being Chantix-related if Chantix is reported as any one of the drugs discussed during the visit.
We aggregate the payments up to the physician-drug-year-quarter level, and, using the
physician name and practice address for each year, we merge the Open Payments detailing data
to a panel of all physicians with an active National Provider Identifier (NPI) in a given quarter.21
17

Data are available to download here: https://www.cms.gov/OpenPayments/Explore-the-Data/DatasetDownloads.html The first data collection period commenced in August 2013; however, due to documented data
inconsistencies in the first wave of collection (e.g., Ornstein 2014, Ornstein 2014b, Cox 2016), we drop all data
prior to January 2014.
18
Up to five drugs may be recorded for a given detailing visit. In practice, however, the vast majority of visits in our
sample (72 percent) only have one drug reported, and less than 1 percent of visits record five drugs.
19
The full set of categories, in order from most to least frequent payment type are as follows: food and beverage;
travel and lodging, education; payments for speaking, training, and educational engagements (not part of continuing
education); consulting fees; gift; honoraria; royalty or license; compensation for serving as faculty or a speaker for a
non-accredited and noncertified continuing education program; entertainment; grant; ownership or investment
interests; compensation for serving as faculty or a speaker for an accredited or certified continuing education
program; charitable contribution; and space rental or facility fees. In the full set of Open Payments data, there are
52.9 million food and beverage payments, versus only 3.1 million for the next most common payment type (travel
and lodging). See https://openpaymentsdata.cms.gov/summary-by-state
20
Agha and Zeltzer (2019) and Carey, Lieber and Miller (2020) also distinguish between food and non-food-related
detailing.
21
The NPI is a unique 10-digit identification number assigned to physicians by CMS. An NPI number is inactive if a
physician died, retired, or went out of business or if the organization disbanded. A provider’s NPI will also be
deactivated if it has been used fraudulently.
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This allows us to observe physicians regardless of whether or not they received any
pharmaceutical detailing. Conditional on a physician having an active NPI during a given
quarter, we assign a value of zero if they had no recorded monetary or in-kind payment related to
the detailing measure of interest in the Open Payments data in that quarter.
In all analyses we restrict our sample to family and internal medicine providers, based on
their primary taxonomy code. Taxonomy codes are used to classify providers based on specialty,
and are self-reported.22 Providers may report multiple taxonomy codes, but they are required to
designate one as their primary code.23 Although there are a total of 60 different (level II
classification) taxonomy codes associated with the entire set of providers that ever receive a
Chantix-related payment, 94 percent of Chantix-related detailing is directed towards family
medicine and internal medicine providers.24
Overall, our sample consists of 577,020 unique family and internal medicine providers,
49,836 (8.6 percent) of which received any Chantix-related food and beverage payments or inkind transfers between January 2014 and December 2017. We observe a total of 392,475
Chantix-related food and beverage transfers, and, among those providers that received at least
one of these transfers, the average number received across the entire period was 7.9 (median of
3, maximum of 161). Notably, the monetary value of each meal-related transfer is relatively
small: conditional on receiving a gift, the mean value was $10.45 (median of $10.96); the
maximum observed value of a single gift was $415.32. Over our sample period, Chantix is
Pfizer’s fourth most frequently detailed drug;25 Chantix is detailed in approximately 19 percent
of all Pfizer food and beverage visits and accounts for about 14 percent of the value of such
transfers. While Pfizer is a major pharmaceutical manufacturer, they account for only 6.4 percent
of the food and beverage detailing visits received by providers in our sample.
In order to characterize the overall effect of the black box warning removal on Chantixrelated pharmaceutical detailing, we first estimate the effects on total Chantix-related payments
received by a provider (i.e., total number of payments and total dollar amount). Next, we
examine the probability of a provider receiving any Chantix-related payments (extensive margin)
and the size of the payments, conditional on receiving one (intensive margin). Increases in
Chantix-related detailing along the extensive margin suggest that Pfizer changed its marketing
strategy to better allow for dissemination of the updated safety information to providers,
Taxonomy codes are hierarchical in structure. The first 4 digits capture the broader “level II classification” of the
provider (e.g., Pediatrics, Family Medicine), while the next 5 digits provide more detailed information about the area
of specialization (e.g., Pediatric Cardiology, Pediatric Endocrinology). We use the level II code to classify providers.
23
See https://www.cms.gov/Medicare/Provider-Enrollment-andCertification/MedicareProviderSupEnroll/Taxonomy.html
24
We show later that results are qualitatively similar using all providers who ever identify their primary taxonomy
code as one of the 60 codes that are observed in the Open Payments data as ever receiving a Chantix-related
detailing visit. That sample consists of 4,564,400 unique providers, 55,725 (1.2 percent) of which received any
Chantix-related payments between January 2014 and December 2017.
25
Pfizer’s three most detailed drugs during our sample period are Eliquis, Lyrica, and Viagra, which are detailed
during 30 percent, 49 percent, and 27 percent of Pfizer detailing visits, respectively.
22
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consistent with the information component of detailing becoming relatively more important.
Changes in the size of the payments, on the other hand, are more ambiguous in interpretation.
Although higher payments themselves likely do not convey more information and primarily
serve a persuasive purpose, doctors may, for example, be willing to spend more time with drug
sale representatives (and thus receive more information) as the size of the gift increases.
Regardless of the ambiguity, understanding the response along the intensive margin is important
as many of the proposed and enacted physician detailing regulations focus on the magnitude of
gifts and payments.
To more broadly characterize the firm response to the removal of the black box warning,
we also estimate models in which the outcome variables are receipt of any Pfizer dollars, total
amount of Pfizer dollars received, and total number of Pfizer payments received. These analyses
allow us to examine the extent to which the firm changes the allocation of total dollars across
doctors, as opposed to simply changing the set of drugs that are detailed in a given visit. We
additionally analyze the overall firm response by considering potential spillover effects to
detailing of other Pfizer drugs. The direction of the expected spillover effect is ambiguous. Since
pharmaceutical representatives can detail multiple drugs during a single visit, increased Chantix
detailing may result in increased detailing of other drugs. On the other hand, if Pfizer reallocates
detailing dollars to Chantix and away from other drugs, we may see detailing of other Pfizer
drugs decrease. For these spillover analyses, we focus on gifts and payments associated with
Viagra (used to treat erectile dysfunction), Lyrica (relieves nerve pain, such as from
fibromyalgia), and Eliquis (an anticoagulant), as they represent the three drugs most commonly
detailed by Pfizer prior to the removal of the Chantix black box warning.26
Our empirical strategy is motivated by evidence that pharmaceutical firms target detailing
toward areas with relatively more market demand. We use adult smoking rates in the provider’s
county of practice as the proxy for latent demand for smoking cessation treatments, and hence,
the potential number of Chantix prescriptions a physician may write. The county-level smoking
rates are model-based estimates created by the University of Wisconsin Population Health
Institute as part of their County Health Rankings and Roadmaps database.27 This database
contains estimated adult smoking rates for all 3,142 counties and county-equivalents. The
estimates are constructed from Behavioral Risk Factor Surveillance Survey (BRFSS) data,28 and
are designed to allow for consistent comparisons of adult smoking rates for counties both within
and across states. We rely on smoking rates as our measure of latent demand as opposed to rates
of quit attempts due to data availability. Adult smoking rates are a reasonable measure of
expected demand for cessation treatments, as during our sample period between 47 and 49
26

They are also the three drugs most commonly detailed with Chantix.
Data are available to download here: https://www.countyhealthrankings.org/explore-health-rankings/measuresdata-sources/county-health-rankings-model/health-factors/health-behaviors/tobacco-use/adult-smoking
28
Individuals are considered current smokers if they report having smoked at least 100 cigarettes in their lives, and
also report now smoking “every day or some days.” BRFSS data are representative of adults (age 18 or older) at the
state-level and for only a small number of counties and cities.
27
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percent of current smokers in the National Health Interview Survey report at least one quit
attempt in the past year.29
Trends in Chantix detailing by quartile of the county smoking rate in the baseline year,
defined as 2016, are presented in Figure 1.30 These trends show that prior to the removal of the
black box warning, physicians practicing in counties with above median smoking rates received
substantially more Chantix detailing, relative to counties with below median smoking rates.
Following the removal of the black box warning in quarter 4 of 2016, Chantix-related detailing
increased across all counties, with the largest increases occurring in the counties with above
median smoking rates in the baseline year.
We also present in Appendix Table 1 average county-level characteristics by smoking
rate quartile in the baseline year, weighted by the number of active family and internal medicine
providers. In Appendix Figure 2, we show the geographic distribution across the US of counties
by smoking rate quartile. These descriptives show that doctors practicing in different smoking
rate quartiles serve areas that differ along other dimensions that could potentially influence
Pfizer’s strategic response to the removal of the black box warning. Notably, doctors located in
the lowest smoking rate counties (column 2) are substantially more likely to be in a metro area
and tend to serve populations that are relatively more Hispanic and less Black, compared to
providers in counties with the highest smoking rates (column 5). The highest smoking rate
counties also tend to be disproportionately located in the South and Midwest, relative to the other
census regions. In order to alleviate concerns that the results we observe are driven by
differential marketing responses across metro/urban/rural counties or across different census
divisions or states, we verify that our results are robust to including urbanicity by year-quarter
fixed effects and area (census division or state) by year-quarter fixed effects.
B. Empirical Strategy
We estimate the effects of the 2016 removal of the Chantix black box warning on physician
detailing using a difference-in-differences strategy that leverages pre-existing variation across
space in the latent demand for cessation treatments. Pharmaceutical firms broadly target
prescribers for detailing based on two primary factors: opportunity, which is determined by the
potential volume of prescriptions that a physician could write, and behavior, which captures
physician’s prescribing preferences (Fugh-Berman and Ahar 2007, Campbell 2008, Shapiro
2018). We focus on a market-level measure of potential prescriptions, as opposed to doctor-level
patient characteristics or past prescribing behavior, to overcome potential endogenous targeting
of payments to individual physicians who are more likely to prescribe the drug.31

29

Statistic calculated by authors using the National Health Interview Survey.
We present trends for total Pfizer detailing by quartile of county smoking rate in Appendix Figure 1.
31
Our treatment assignment is motivated by the idea that there is a fixed cost in sending pharmaceutical detailers to
a market, and while they may endogenously target certain doctors, the targeting decision is also based on marketlevel characteristics, like latent demand. As explained in Grennan, et al. (2018), drug firms (or their marketing
30
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Specifically, we assign “treatment exposure” to individual doctors based on the baseline
smoking rate in their county of practice, and estimate the following two-way fixed effects model:
(1) 𝑌𝑖𝑐𝑠𝑡 = 𝛽0 + 𝛽1 [𝑃𝑜𝑠𝑡𝑡 × SmokeRate𝑐 ] + 𝛽2 𝑋𝑐𝑠𝑡 + 𝛿𝑖 + 𝛿𝑡 + 𝛿𝑐 + 𝜀𝑖𝑐𝑠𝑡
where 𝑌𝑖𝑐𝑠𝑡 is a measure of detailing received by doctor i practicing in county c in state s at yearquarter t. 𝛽1 is the coefficient of interest, where 𝑃𝑜𝑠𝑡𝑡 × SmokeRate𝑐 is the interaction between
a binary variable indicating the observation is in quarter 4 of 2016 or later (after the FDA’s vote
to remove the black box warning) and a measure of smoking in the provider’s county of practice
c in the baseline year, defined as 2016.32 We specify the measure of smoking in three different
ways: (1) as a continuous measure of the percent of the adult population in county c who report
being a current smoker (measured from 0 to 1); (2) as an indicator variable, equal to 1 if the adult
smoking rate in county c is above the 2016 median smoking rate across all counties and equal to
zero otherwise; and (3) as a series of indicator variables that capture if the adult smoking rate in
county c in 2016 is in the 0-25th, 50th-75th, or 75th-100th percentile bin, with the 25th-50th
percentile bin as the omitted category. 𝛿𝑖 represent doctor fixed effects and 𝛿𝑡 are year-quarter
fixed effects. Because county can change within doctors over time (for example, due to the
practice changing locations), we also include county fixed effects, 𝛿𝑐 .
𝑋𝑐𝑠𝑡 represents a vector of state- and county-level time-varying covariates, which may
potentially affect smoking rates and influence the firm’s decision to detail physicians in a given
area. Specifically, we control for the following policies: presence of smoke-free indoor air laws,
captured by an indicator variable that is equal to one if there is an effective state-level ban for
private worksites, restaurants, or bars in a given state-quarter, and is equal to zero otherwise; log
of state per pack cigarette tax; Medicaid coverage of cessation treatments, captured by two
separate indicator variables that are equal to one if Medicaid fee-for-service and Medicaid
managed care report coverage of bupropion (Zyban) or of varenicline (Chantix), respectively, in
a given state-quarter, and are equal to zero otherwise; and an indicator variable that captures
whether a state has expanded Medicaid.33 We also include controls for the annual county
unemployment rate, obtained from the USDA Economic Research Service, and the following
county-level demographics: percent non-Hispanic white, percent Black, percent Hispanic,
percent female, percent 20 to 64 years of age, percent greater than 64 years of age, as estimated
by the US Census Bureau, Population Division. At the state-level, we control for percent of

contractors) first allocate marketing budgets and determine strategies based on aggregate market characteristics.
Then, sales representatives use knowledge of specific providers to target “high-value” individuals.
32
We also estimate specifications in which we use county smoking rates from 2015, 2014, and 2006-2012 as our
proxy for latent demand for smoking cessation treatment, where this choice of years was determined by the
availability of county-level smoking rate estimates produced by the County Health Rankings and Roadmaps
database. Results are robust to using these alternative year measures to assign treatment and are discussed below.
33
Information on state indoor air policies, cigarette taxes, and Medicaid coverage of cessation treatments are from
the CDC STATE system; state Medicaid expansion dates were obtained from the Kaiser Family Foundation. We
discuss the construction of these variables in more detail in the Appendix.
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population with at least a high school degree, percent of population with at least a 4-year college
degree, percent privately insured, percent with Medicaid, and percent with Medicare. Our
estimates are not sensitive to excluding these controls, and those results are available by request.
Since the level of variation in our treatment exposure variable (smoking rate in the baseline year)
is measured at the county level, we cluster standard errors at the county level as well (Abadie, et
al. 2017).
The coefficient of interest, 𝛽1, is identified off of differential within-physician changes in
detailing for those practicing in high versus low smoking rate counties. The main identification
assumption is that in the absence of the boxed warning removal, physician detailing would have
evolved along the same trend in counties with high versus low smoking rates in the baseline
year. We provide evidence consistent with this assumption by estimating event study models in
which we replace the single 𝑃𝑜𝑠𝑡𝑡 × SmokeRate𝑐 interaction term with a series of interactions
between the SmokeRate𝑐 treatment variable and a set of calendar time fixed effects, specified at
the year-quarter level. In these specifications, we omit the quarter prior to the FDA vote (quarter
3 in 2016); as such, the event study coefficients capture the differential change in detailing
relative to quarter 3 in 2016, to providers in counties with high versus low smoking rates in the
baseline year.
C. Results
The results from the estimation of equation 1 are presented in Table 1, for the four measures of
Chantix-related detailing we consider. Each panel displays results from a different specification
of our primary treatment variable, and the outcome variable for each regression is specified in
the column header. The results in columns 1 and 2 show that following the FDA vote to remove
the Chantix black box warning, there was a significant increase in the dollar amount and number
of Chantix-related payments in a given quarter for family and internal medicine physicians
practicing in high smoking rate counties. These results are robust across all three specifications
of our treatment variable. We also find a significant and robust increase in the probability of
receiving any Chantix-related payments (column 3); conditional on receiving a payment,
however, we find no significant change in the dollar amount of payments received (column 4).
Among the outcomes where we do find significant changes, the point estimates for these effects
are consistently largest for physicians practicing in counties whose smoking rates were in the top
quartile (75th-100th percentile) of the distribution in the baseline year.
For interpretation, we focus on the coefficients reported in Panel A, in which the
treatment exposure variable is a binary indicator capturing whether the physician’s county of
practice had an above median smoking rate in the baseline year. This is our preferred
specification of the treatment exposure variable, as the identifying assumptions and limitations of
binary treatment variables in two-way fixed effects models are better understood and established
16

than those of continuous treatment measures. In what follows, we largely focus on results from
that model specification. Our estimates in Panel A imply that the removal of the black box
warning increased the dollar amount of Chantix-related food and beverage payments received in
a given quarter by approximately $0.15 for physicians practicing in above median smoking rate
counties (average baseline smoking rate of 20.7 percent), relative to those in below median
counties (average baseline smoking rate of 15.0 percent). This represents a 24 percent increase
relative to the pre-warning-removal mean. Similarly, we find that the number of Chantix-related
payments increased by 25 percent, or 0.015 additional payments per quarter. This translates into
approximately $58 additional dollars spent and 6 additional payments per 100 physicians per
year in these counties. Our results also suggest that the changes in total Chantix-related detailing
were driven primarily by increases along the extensive margin. Following the removal of the
Chantix black box warning, the probability of a provider receiving any Chantix-related payments
in a given quarter significantly increased by 0.7 percentage points for those practicing in above
median smoking rate counties, a 20 percent increase relative to the pre-warning-removal mean.
For an alternative interpretation, we scale the coefficients in Panel B by the difference
between the highest baseline county smoking rate (42.7 percent) and the lowest baseline county
smoking rate (6.7) to estimate the change in detailing experienced by doctors practicing in
counties with the highest latent demand for smoking cessation treatments, relative to the change
experienced by those practicing in counties with the lowest latent demand. These results imply
that the removal of the black box warning resulted in approximately $284 additional dollars
spent (1.97 × 0.36 × 4 quarters × 100) and 27.2 additional payments per 100 physicians per
year in the counties with the very highest smoking rates. Along the extensive margin, we
estimate that the warning removal increased the probability of a provider receiving any Chantixrelated payments in a given quarter by 2.9 percentage points (0.0206 × 0.36 × 100) for those
practicing in the highest versus lowest smoking rate counties.
We present in Figure 2 the results from the event study specification of the model in
which the treatment exposure measure is specified as a binary indicator variable capturing
whether the physician’s county of practice had an above median smoking rate in the baseline
year (Above Median Rate𝑐 ).34 These estimates show that Pfizer’s strategic response to the
removal of the black box warning began in the first quarter of 2017, suggesting either that their
response to the FDA vote (in September of 2016) was lagged by one quarter, or that they chose
to respond following the FDA announcement of the removal in December 2016. Our estimates
also show that the relative increase in detailing was sustained for at least four quarters. The
estimated coefficients for the periods prior to the black box removal show that, in general,
doctors in high and low smoking rate counties did not experience statistically different changes

34

We present in Appendix Figure 4 the event study estimates from the specification in which the treatment exposure
measure is the county smoking rate in the baseline year (SmokeRate𝑐 ).
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in Chantix-related detailing during the 6 quarters before the removal of the black box warning,35
although we note that for some outcome variables the coefficients for the first and second
quarters of 2016 are positive and statistically significant.36 These positive coefficients potentially
suggest that in the absence of the removal of the black box warning, detailing in high smoking
rate counties would have been decreasing relative to the detailing in low smoking rate counties,
in which case our estimated effects will understate the true increase in detailing that occurred
following the black box warning removal.
We next investigate the extent to which the Chantix black box warning removal affected
total detailing a physician received from Pfizer, the Chantix manufacturer, in a given quarter.
Results are presented in Table 2; associated event studies are in Appendix Figure 3. Overall, we
find a significant increase in Pfizer detailing (Panels A and B). When we allow for differential
effects by smoking rate quartile (Panel C), we find that these increases are concentrated among
physicians practicing in the counties in the top quartile of smoking rates. This pattern of results
suggests that the increases in Chantix-related detailing were due to both reallocation of existing
physician-level detailing and new detailing efforts directed towards the physician, with the new
detailing primarily occurring in the counties with the very highest latent demand for smoking
cessation treatments.37
As previously discussed, high and low smoking rate counties vary along other
dimensions. In order to alleviate concerns that the results we observe are driven by differential
marketing responses across metro/urban/rural counties or across different census divisions or
states, we re-estimate our baseline model and additionally include urbanicity by year-quarter
fixed effects and area (census division or state) by year-quarter fixed effects. These results are
presented in Appendix Tables 4 and 5 for Chantix-related detailing and Pfizer detailing
outcomes, respectively. Our results are generally robust to the inclusion of these additional fixed
35

While we estimate all pre-removal coefficients, we focus on the six quarters prior to the removal for interpretation
of pre-trends due to two events that occurred at the end of 2014 and beginning of 2015 that may have independently
affected Pfizer’s detailing strategy: the FDA vote in October 2014 to retain the boxed warning, and the March 2015
FDA decision to add language to the warnings and precautions section of the Chantix label (different than and not as
prominent as the black box warning) regarding the interaction between Chantix and alcohol consumption. We verify
that our difference-in-differences estimates are robust to additionally including an interaction between the given
measure of county-level smoking and an indicator variable for quarter 1 of 2015 and earlier (Appendix Table 2).
36
We also estimated event study models where we normalize the event time coefficient in quarter 1 of 2016 to
examine whether detailing responded to the online publication of the EAGLES results in April 2016 in addition to
the boxed warning removal later in the year. We find Chantix-related detailing falls slightly throughout 2016
(though the estimates are often imprecise), and then rises sharply starting in 2017 in high relative to low smoking
rate counties, which suggests Pfizer may have intertemporally shifted detailing in the latter part of 2016 in
anticipation of the boxed warning removal. Results are available by request.
37
This reallocation interpretation is further supported by analyses in which we specify the outcome variable as the
percentage of all detailing payments (or visits) a physician receives in a given quarter that are from Pfizer and the
percentage of all detailing payments (or visits) that are Chantix-related, the results of which we present in Appendix
Table 3. In these specifications, we find the same pattern of results: the percentage of all detailing that is Chantixrelated significantly increases in the third and fourth quartiles, while the percentage of detailing from Pfizer
increases only in the fourth quartile.
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effects, with one exception—the effects on dollars of payments are less precisely estimated but
of a similar magnitude compared to the baseline results.
We additionally perform a robustness check to address concerns that the estimated
detailing responses may not be unique to Chantix, but rather reflect secular trends or broader
changes to the returns to detailing in high relative to low smoking rate counties. We re-estimate
equation 1 separately for the top 50 most detailed non-Pfizer drugs prior to the Chantix boxed
warning removal using the binary indicator for whether the county smoking rate is above the
median rate as the treatment exposure variable.38 Using the distribution of these 50 placebo
difference-in-differences estimates, we construct p-values for a one-tailed test of the likelihood
of observing an estimate larger than the Chantix treatment effect. The results are presented
graphically in Appendix Figure 5, and show that for each of the three outcomes where we find
significant effects of the boxed warning removal on Chantix detailing (the probability of
receiving any detailing, the number of detailing visits, and the amount of detailing dollars
received), at most 4 percent of the placebo estimates are larger than the estimated treatment
effect for Chantix. This finding suggests our baseline estimates are not identified off secular
trends or other changes to the returns to detailing in high versus low smoking rate counties and
further supports our conclusion that the boxed warning removal led to an increase in Chantixrelated detailing.
We next show that are results are not sensitive to alternate sample restrictions. Appendix
Table 6, Panel A, shows that our results are similar, though muted, if we expand our sample to
include all providers that ever report their primary taxonomy code as one of the 60 codes ever
observed receiving a Chantix-related payment. Our results are also generally robust to
considering receipt of all types of detailing payments (Appendix Table 6, Panel B), as opposed to
just meals, and to limiting our sample to the balanced panel of internal and family medicine
providers that have an active NPI in all quarters of our sample period (Panel C). Appendix Table
7 demonstrates that our results are not sensitive to alternatively basing treatment assignment on
county smoking rates in 2015 (Panel A), 2014 (Panel B), or pooled rates from 2006-2012 (Panel
C), where these choices of years were determined by data availability.
Finally, we explore the extent to which Pfizer changed their detailing of other drugs as a
result of the removal of the Chantix black box warning. As previously discussed, there are two
primary channels through which changes in Chantix-related detailing may impact the detailing of

38

Our focus on the top 50 most detailed drugs is motivated by the fact that Chantix ranks 30 th in terms of dollars of
detailing and 17th in terms of number of visits during the entire pre-treatment period, out of nearly 1200 drugs that
are observed as being detailed to internal and family medicine providers during the first year of our sample. We
require that the placebo drugs were detailed in the first year of our estimation sample (2014) to avoid including new
entrants during the pre-treatment period, which may have very different detailing patterns than incumbent drugs. To
determine the set of most detailed drugs among these providers during the pre-treatment period, we separately
ranked drugs based on the total number of payments received and on the total dollars of payments. While these two
measures are strongly correlated, they do not overlap perfectly. Therefore, to define a set of 50 placebo drugs we
kept all drugs that ranked in the top 45 on either measure.
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other drugs made by Pfizer: (1) detailing of other drugs may decrease, as resources are
reallocated towards Chantix, and (2) since multiple drugs can be detailed during a single
encounter, the increase in Chantix detailing may result in increases for other drugs as well. The
results from these analyses, in which we use the binary indicator for whether the county smoking
rate is above the median rate as the treatment exposure variable, are presented in Table 3.39
Overall, we find that Pfizer implemented different strategies for the other drugs in their portfolio
in response to the removal of the Chantix black box warning: detailing of Lyrica significantly
increased (Panel A), while detailing of Viagra and Eliquis (Panels B and C, respectively) both
decreased. Although the reason for this differential response is unclear, we speculate that this
could be due to these drugs being in different stages of the product lifecycle, as the Viagra and
Eliquis patents both expire after the Lyrica patent.40
III.
Direct-to-Consumer Advertising Analysis
A. Data
Our measures of DTCA come from the Ad$pender database maintained by Kantar Media. These
data contain information on advertising units and expenditures across 18 different media types
for over three million brands.41 To align with our detailing analysis, we focus on advertising
from 2013-2018. We restrict our sample to advertising for products described as “Prescription
Medications” and exclude products that are either available over-the-counter, are classified as
“medical foods,” are generics, or are not FDA approved.
We focus on TV advertising because TV spending makes up over 85 percent of Chantix’s
yearly total advertising expenditures (across all mediums in Ad$pender) during our sample
period. We consider two categories of TV advertising expenditures: national TV (network, cable,
Spanish language, syndication) and local spot TV.42 Spot TV expenditures make up less than 0.3

39

We also present in Appendix Table 8 estimated effects on outcomes that capture joint detailing of each drug with
Chantix during a given visit (columns 1 and 2) and outcomes that capture detailing of each drug without Chantix
(columns 3 and 4). In high smoking rate counties, joint detailing of Chantix with Lyrica and Chantix with Eliquis
increased after the removal of the black box warning and was unchanged for Viagra; detailing for each drug without
Chantix either decreased or was not statistically different after the black box warning removal. The one exception is
a marginally significant 0.2 percentage point increase in the probability of any Lyrica detailing without Chantix.
Results using the other specifications of our treatment exposure variable are similar and available on request.
40
We also examined whether detailing for Aplenzin and Wellbutrin, two branded bupropion drugs in the
antidepressant class that are sometimes prescribed for smoking cessation, responded to the warning removal. We
find no statistically significant effect on Aplenzin-related detailing, and statistically significant, but economically
tiny effects for some Wellbutrin-related detailing measures. The total amount of Aplenzin and Wellbutrin detailing
dollars during the sample period amount to less than 2 percent of Chantix-related detailing payments. Results are
available upon request.
41
Specifically, advertising is classified as one of the following types: network TV, local spot TV, Spanish language
network TV, cable TV, syndication, magazines, Sunday magazines, local magazines, Hispanic magazines, B-to-B
magazines, newspapers, national newspapers, Hispanic newspapers, network radio, national spot radio, local radio,
US internet, and outdoor. See http://products.kantarmediana.com/documents/AdSpenderManual.pdf
42
We do not consider number of advertising units, as each ad can differ substantially in length, network, etc., and
we do not have information on such characteristics.
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percent of Chantix’s annual total TV expenditures throughout our sample period.43 Nevertheless,
we analyze spot TV advertising both for completeness and because Pfizer may change its TV
advertising budget across various domains in response to the boxed warning removal. For each
advertising category, we aggregate expenditures to the brand-year level. The advertising data is
available at a monthly frequency but is quite noisy at that level of granularity. We, therefore,
prefer yearly measures.44 Furthermore, we define a year as September to August (of the
following calendar year). We define treatment as starting when the FDA voted in mid-September
2016 to remove the boxed warning, hence defining a year as September-August means there are
no partially treated time periods.45 Thus, our sample contains five years of expenditures, starting
in the year covering September 2013-August 2014 and ending in the year covering September
2017-August 2018.
B. Empirical Strategy
In order to identify the effects of the removal of the Chantix black box warning on firm
expenditures on DTCA, we estimate difference-in-differences models that compare Chantixrelated DTCA expenditures to DTCA expenditures for other branded prescription medications
produced by non-Pfizer manufacturers.46 Since nearly all Chantix DTCA is at the national level,
these data are not well suited to an empirical strategy that leverages variation across geographic
space in the latent demand for smoking cessation products. We instead rely on across-medication
variation.47
43

This is not surprising given the cost structure associated with TV advertising. The cost per thousand viewers is
substantially lower for national ads compared to local spot market ads. Estimates from 2016 show that cost per
thousand views ranged from $8 to $18 (median of $8.99) and $32 to $36 (median of $33.85) for non-primetime and
primetime local spot TV ads, respectively. For national network TV, these ranges are $6 to $7 (median of $6.92) for
non-primetime, and $23 to $27 (median of $24.76) for primetime (Peter J Solomon Company 2017). Additionally,
relative to the spot market, the national advertising market tends to be more liquid and offer more flexibility in the
length of the advertising spot (e.g., 30 versus 60 seconds) (Geving 2020).
44
Even at a quarterly frequency, the data are noisy and there is seasonality in advertising that differs across drugs.
However, to be consistent with our detailing analysis, we have estimated our DTCA difference-in-differences
models at the quarterly level, and the results are qualitatively similar to those from the yearly data we present below.
The quarterly-level estimates are presented in Appendix Table 11.
45
Later, we examine robustness to defining treatment as the FDA’s announcement about removing the boxed
warning in mid-December 2016 and defining a year as December to November.
46
We do not include expenditures on other Pfizer drugs in this analysis as Pfizer could reallocate their DTCA
budget toward Chantix and away from their other drugs in response to the boxed warning removal. Our results
suggest such reallocations occurred with detailing. In the DTCA analysis, we do not want our estimates to capture
these reallocations as they will lead us to overstate the impact of the removal.
47
In our main analysis, we examine aggregate spot TV spending across all markets for each branded drug in the
sample. Our Ad$pender data contains local spot TV expenditures by Designated Market Area (DMA). DMAs are
media markets consisting of contiguous counties that share the same home-market TV stations (i.e., they receive
very similar television programming). We estimated difference-in-differences specifications analogous to those used
in our detailing analysis where the unit of geography is the DMA. That is, we leverage across-DMA variation in
smoking rates and consider DMA-level Chantix local spot TV expenditures as the outcome. This analysis yielded
very imprecisely estimated effects, and there were no systematic patterns in high versus low smoking rate DMAs.
We attribute these findings to the fact that local spot TV advertising makes up a very tiny portion of overall Chantix
TV advertising, and there is little within-DMA variation in Chantix’s local spot TV spending during this period.
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Given that marketing priorities, and therefore DTCA expenditure, vary over the lifecycle
of a drug (Campbell 2008), we further restrict our pool of control group medications along the
following dimensions: (1) we drop drugs that had a generic entry during our sample period
(2013-2018), or were removed from the market; (2) we require them to have positive advertising
expenditures in 2009, the first year of our Ad$pender data; (3) we require them to have some
positive TV advertising spending during our sample period. By dropping drugs that had a generic
entry during the sample period, we avoid capturing manufacturers’ responses to increased
competition in our estimates. More broadly, the goal of these restrictions is to make the set of
branded medications in the control group more similar to Chantix in terms of marketing
lifecycle. After imposing these criteria, we are left with 26 branded medications in the control
group.48,49
To quantify the effect of the boxed warning removal on Chantix DTCA, we estimate the
following two-way fixed effects specification:
(2) 𝑌𝑖𝑡 = 𝛽0 + 𝛽1 [𝑃𝑜𝑠𝑡t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥)] + 𝛽2 𝑋𝑖𝑡 + 𝛿𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡
where 𝑌𝑖𝑡 denotes advertising expenditures for drug brand 𝑖 in year 𝑡, where years are as defined
above from September to August. 𝑃𝑜𝑠𝑡t is an indicator for the observation being in year
September 2016-August 2017 or later (i.e., after the FDA vote to remove the boxed warning). 𝑋𝑖𝑡
are time-varying drug controls, which include the number of months since the drug’s FDA
approval date (at the start of year 𝑡) and that term squared. Controlling for the drug’s “vintage”
helps capture lifecycle patterns in advertising. 𝛿𝑖 are drug-specific fixed effects, and 𝛿𝑡 are year
fixed effects.50 Standard errors are clustered at the drug level. Given we have a small number of
total clusters and only one treated cluster, we use the wild bootstrap randomization inference
(WBRI) procedure developed in MacKinnon and Webb (2018) to adjust the p-values on 𝛽1.

48

The control group medications include Advair, Allegra, Amitiza, Botox, Enbrel, Flumist, Humira, Intuniv,
Januvia, Juvederm, Lantus, Lunesta, Mirena, Neulasta, Niaspan, Novolog, Oracea, Orencia, Radiesse, Restasis,
Restylane, Spiriva, Stelara, Symbicort, Vaniqa, and Zostavax. For 85 percent of control drug-year observations,
national TV advertising makes up 90 percent or more of that drug’s total annual TV advertising expenditures. Thus,
our control drugs are also similar to Chantix in terms of the share of TV spending allocated to national advertising.
49
We use the control drugs from the DTCA analysis to perform another robustness test of the detailing results,
similar to the placebo test using the top 50 most detailed non-Pfizer drugs. We re-estimate equation 1 separately for
the DTCA control drugs and find the Chantix treatment effect is a clear outlier relative to the distribution of placebo
effects. That is, no placebo estimates are larger than our baseline effects for Chantix. This exercise further supports
both our conclusion that the estimated changes in Chantix-related detailing are due to the boxed warning removal as
well as our use of these drugs as control units in the DTCA analysis. Results from this exercise are available upon
request.
50
The year fixed effects capture common shocks to the DTCA market, such as the presidential election in 2016 and
the associated increase in political advertisements, which may have displaced DTCA.
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The main identifying assumption in the above difference-in-differences model is that in
the absence of the boxed warning removal, advertising expenditures for Chantix and the control
drugs would follow common trends. Similar to our detailing analysis, we provide evidence
consistent with this assumption by estimating an event study specification. We replace
𝑃𝑜𝑠𝑡t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥) with a series of interactions between the indicator for the drug being
Chantix and a set of year fixed effects. We omit the year before the FDA vote (September 2015August 2016). The event study coefficients therefore capture the differential change in Chantix
TV advertising relative to the year covering September 2015-August 2016 compared to the
equivalent change for the control drugs.51
C. Results
Before proceeding to the estimation results, we present summary statistics of national and local
spot TV advertising expenditures for Chantix and the control drugs in the years prior to the
removal vote and the years after the vote in Appendix Table 9. Notably, national TV advertising
spending on Chantix is much larger than that of the control drugs across both periods, but the
spending for control drugs has a large variance. Prior to the warning removal, national TV
advertising spending for Chantix averaged $108 million, and increased to $176 million in the
years following. The equivalent statistics for the control medications are $22 million and $23
million, respectively. Spending on local TV advertising is substantially smaller for both Chantix
and the control drugs. In the years before the removal, average local TV advertising expenditures
are $149,000 for Chantix and $678,000 for the control drugs. Following the removal of the
boxed warning, Chantix local spending increases to $250,000 and control drug spending
increases to $690,000. On average, control drugs have been on the market about 40 months
longer than Chantix.
In Table 4, we present the estimates of equation 2 where national TV advertising
spending and local spot TV advertising spending (measured in thousands of dollars) are the
outcomes. Following the FDA vote to remove the boxed warning in September 2016, Chantix
national TV advertising increased by $69.6 million relative to the control drugs, and spot TV
advertising increased by $472,000. After implementing the WBRI procedure, the implied p-value
on the difference-in-differences effect is less than 0.01 for national TV advertising and 0.297 for
spot TV advertising. Relative to Chantix’s pre-treatment mean, the estimates translate to about a
65 percent increase in national TV advertising expenditures. Figure 3 shows event study
estimates and confidence intervals (based on standard errors clustered at the drug brand level).

51

Given Chantix is the only drug experiencing the treatment under consideration, synthetic control analysis may
seem more appropriate. We extensively explored synthetic control specifications, but one of the key assumptions
was routinely violated. Namely, Chantix advertising expenditures often lie outside the convex hull of the
expenditures for the 26 control drugs, and this is the case even if we consider logged expenditures or demeaned
expenditures as suggested in Ferman and Pinto (2019). Ferman and Pinto (2019) point out that when the treated
outcomes lie outside the convex hull of the control outcomes, difference-in-differences may provide a better
counterfactual than synthetic control.
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The estimates imply that prior to the FDA vote to remove the boxed warning, Chantix TV
advertising expenditures were not trending differently than that of other branded drugs in our
sample. Notably, after the FDA advisory committee vote, there is a sharp increase in TV
advertising expenditures, particularly national TV advertising.
We next examine the robustness of our results. First, we consider modifications to the
control drug set. In our baseline specification, we control for drug-specific fixed effects, months
since the drug was first approved, and year fixed effects. Nevertheless, we cannot rule out that
drugs in the control group experience shocks during this period and that their manufacturers may
adjust DTCA expenditures in response. Our sample selection criteria were designed to mitigate
this concern, by excluding drugs that experience generic entry, for example. To further address
this concern, we perform a “leave-one-out” analysis where we re-estimate our difference-indifferences specification omitting each control drug, one at a time.
We plot the distribution of the 26 difference-in-differences coefficient estimates produced
from this exercise separately for national TV and spot TV advertising in Appendix Figure 6. The
mean values are very close to our baseline effects, and all coefficients are substantively similar in
magnitude. For national TV advertising expenditures, we find the average and median effect is a
$69.6 million increase, with a standard deviation of $653,000. For spot TV advertising
expenditures, the average (median) effect is about a $473,000 ($475,000) increase with a
standard deviation of $41,000. Thus, our coefficient estimates are robust to omitting any
particular control drug, which suggests our findings are not contaminated by changes in
advertising expenditures for drugs in the control group.
Second, we redefine a year as December to November and redefine the treatment as the
boxed warning removal announcement in December 2016. If Pfizer reacted to the FDA public
announcement and not the FDA vote on the boxed warning removal, considering September
2016 as the start of the treatment period will likely make our baseline results conservative. The
difference-in-differences results are presented in Appendix Table 10. We find the removal
announcement led to a $73.3 million increase in national TV advertising spending (with a WBRI
adjusted p-value of 0.020), a slightly larger effect than our baseline estimates imply. The impact
on spot TV advertising spending is similar to our baseline result, but the WBRI adjusted p-value
implies this effect is not significant at conventional levels.
In sum, we find a significant, large, and robust increase in national TV advertising
expenditures for Chantix following the boxed warning removal vote. We also find an increase in
local TV advertising spending, but the results are not statistically significant. The fact that the
response is concentrated in national TV advertising is unsurprising, as almost all of Chantix’s
TV advertising expenditure throughout the sample period is at the national level. The increase in
spending could reflect changes on a variety of margins. For example, Pfizer may have increased
the number of unique TV ads or the frequency of any given ad, or they may have changed the
duration of ads or the day or time during which the ad airs. Unfortunately, our data does not
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allow us to explore these aspects of DTCA, though we believe this is a promising area for future
work.52
IV.

Discussion and Conclusion

We study the marketing response of Pfizer to the removal of the black box warning on its
smoking cessation drug Chantix. We consider the effect of this positive information shock about
the drug’s safety on two important and controversial measures of drug firms’ promotional
efforts—physician detailing and DTCA. Our results show that Pfizer’s marketing of Chantix
increased following the boxed warning removal, and the magnitude of the response was large.
Relative to counties with below median smoking rates, high smoking rate counties received
approximately $58 additional Chantix-related dollars and 6 additional Chantix-related payments
per 100 internal and family medicine providers per year, or approximately a 24 to 25 percent
increase relative to the pre-removal mean. For DTCA, national TV advertising of Chantix
increased by $69.6 million relative to the control drugs, or by approximately 65 percent relative
to mean Chantix TV advertising prior to the black box warning removal.
The changes in Chantix-related detailing were driven primarily by increases along the
extensive margin. While we do not know the exact content of the visits, this result is consistent
with the idea that Pfizer aimed to increase dissemination of the new safety information among
physicians. The event studies yield additional insights regarding Pfizer’s marketing incentives. In
particular, the increases in detailing and DTCA lasted a year or more, suggesting promotional
efforts became more productive in the absence of the boxed warning. If informing physicians
and consumers of the boxed warning removal was the only motivation for Pfizer’s marketing
changes, we would expect a short-lived uptick in detailing and DTCA. The fact that we observe
more sustained increases suggests the returns to these promotional efforts increased. We also
note that these large responses occurred even as Chantix’s May 2020 patent expiration drew
closer, a stage in the drug lifecycle in which marketing typically slows and then ceases to exist
upon generic entry (Dave 2013).
The removal of Chantix’s black box warning is well-suited for examining how drug firms
respond to information shocks for several reasons. First, Chantix faced little competition during
this period as it still enjoyed patent exclusivity and its main branded competitor, Zyban, was
available in generic form and engaged in essentially no detailing or DTCA. Thus, we provide a
clean estimate of Chantix’s response to the information shock, rather than an estimate that
reflects both the response to the information shock as well as a reaction to competitors’ actions.
Second, pharmaceutical firms differentially target detailing based on market demand, and
smoking rates are credible measures of demand for this medication, allowing us to exploit
52

We have compared Chantix 60-second TV ads that debuted in 2014-2016 versus 2017. Those that debuted before
2017 display the boxed warning risks in text on the screen usually within the first 18-20 seconds. In ads that debuted
in 2017, the neuropsychiatric risks are no longer shown as text on the screen and are usually mentioned 26-28
seconds into the commercial. In addition, some of the 2017 ads contain an explicit statement about Chantix being
more effective than the nicotine patch.
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geographic variation in latent demand to causally estimate the effect of the removal on detailing.
Third, Pfizer’s marketing efforts of Chantix are economically important, with substantial
detailing and DTCA spending (of over $100 million annually) even prior to the warning
removal. Moreover, smoking cessation therapy is an important drug category to study given
smoking is one of the leading causes of preventable deaths in the US.
Combined with existing evidence showing that detailing and DTCA influence physician
behavior and consumer demand, the changes in marketing efforts we estimate likely translate
into substantial increases in Chantix utilization. For example, Shapiro (2019) shows that DTCA
for antidepressants induces patients to initiate antidepressant treatment with an elasticity of
0.031. Elasticity estimates related to detailing are more varied (Grennan, et al. 2018, Shapiro
2018, Agha and Zeltzer 2019), though most relevant for our context is the finding from Carey,
Lieber and Miller (2020) that in less competitive drug classes, a single detailing payment
increases expenditures on the drug by 12 percent. If Pfizer’s increased promotional efforts led to
increased utilization, given Chantix’s effectiveness, there could be important impacts on
successful quit attempts, smoking rates, and health. We leave understanding the effects of the
boxed warning removal on prescribing and smoking behavior for future work.
Our results fill a gap in the literature regarding strategic firm responses to information
shocks, as, to the best of our knowledge, we are the first to examine the marketing response to a
positive information shock resulting from FDA regulatory action. The existing literature on
pharmaceutical firm responses to information shocks mostly focuses on negative shocks, and, as
previously discussed, the response need not be symmetric. Moreover, the findings on firm
marketing response to negative information shocks are mixed (Macher and Wade 2013, Conti,
Huskamp and Berndt 2011). Consistent with our findings, Shapiro (2018) shows positive
information shocks generated from clinical studies resulted in significant increases in detailing of
the anti-psychotic Seroquel.
In contrast to clinical studies, the information shock we examine is distinctly policy
relevant. The FDA frequently reviews drug safety evidence and makes decisions about the
addition or removal of black box warnings and other labeling changes. Concerns have been
raised, however, that there are not clear protocols for triggering these reviews, nor are there
established guidelines regarding the standard of evidence needed to remove a black box warning
(Yeh, Sarpatwari and Kesselheim 2016). Our results imply that these factors are important, as a
decision by the FDA to remove a boxed warning has consequences for the dissemination of
updated information that occurs through pharmaceutical promotion.
Understanding firm strategic marketing responses is also crucial for evaluating potential
impacts of pharmaceutical marketing regulation, which has increasingly been a topic of interest
to policymakers due to concerns about inappropriate prescribing and spending. In the context of
Chantix, pharmaceutical marketing increased following the removal of the black box warning.
These findings therefore suggest that regulation of pharmaceutical firm marketing may slow the
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dissemination of beneficial safety information to both providers and consumers. These nuanced
and multi-faceted roles of detailing and DTCA make designing optimal policy particularly
complex.
Our work is not without limitations. We view our use of county variation in smoking
rates in our detailing analysis as a novel and promising example of exploiting geographic
variation in latent demand to examine how information shocks (or policy changes, more
generally) impact pharmaceutical firms’ promotional efforts. However, given so little TV
advertising for Chantix occurs at the local spot market level, we are unable to use a similar
strategy when considering DTCA and instead rely on across-drug variation in advertising
spending. We cannot rule out that drugs in the control group experienced unobserved shocks
during this period and that their manufacturers may have adjusted DTCA expenditures in
response. We designed our sample selection criteria to alleviate these concerns, and we show our
estimated effects are robust to modifications to the set of drugs included in the control group.
Overall, our findings highlight a sharp and robust increase in Chantix physician detailing and
national TV advertising after the boxed warning removal.
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Tables and Figures
Table 1: The Effect of the Chantix Boxed Warning Removal on Chantix-Related Physician
Detailing, Open Payments 2014-2017
(1)
Dollars of
payments

(2)
Number of
payments

(3)
Any payments

(4)
Dollars,
conditional on any

0.145***
(0.0349)

0.0148***
(0.00322)

0.00662***
(0.00132)

-0.00603
(0.412)

0.437

0.526

0.471

0.366

1.973***
(0.432)

0.189***
(0.0398)

0.0815***
(0.0164)

0.0262
(6.442)

0.437

0.526

0.471

0.366

𝑃𝑜𝑠𝑡𝑡
× 1st Quartile Rate𝑐

0.00899
(0.0416)

0.00255
(0.00391)

0.00161
(0.00165)

0.202
(0.519)

𝑃𝑜𝑠𝑡𝑡
× 3rd Quartile Rate𝑐

0.148***
(0.0517)

0.0150***
(0.00488)

0.00697***
(0.00198)

0.286
(0.507)

𝑃𝑜𝑠𝑡𝑡
× 4th Quartile Rate𝑐

0.156***
(0.0536)

0.0193***
(0.00525)

0.00901***
(0.00222)

-0.233
(0.577)

R-Squared
N
Pre-treatment mean
Time FEs
Doctor FEs

0.437
5838089
0.604
Yes
Yes

0.526
5838089
0.0595
Yes
Yes

0.471
5838089
0.0326
Yes
Yes

0.366
196864
18.75
Yes
Yes

Panel A
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
R-Squared
Panel B
𝑃𝑜𝑠𝑡𝑡 × Rate𝑐

R-Squared
Panel C

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the
coefficient estimates from a separate regression using Open Payments data, 2014-2017, aggregated to the physicianyear-quarter level, for the sample of all family and internal medicine providers. The outcome variable is given in the
column header and includes only food and beverage payments; the treatment exposure variables (Ratec) capture the
2016 smoking rate for the provider’s county of practice in year t, and the indicator variable Postt is equal to 1
starting in quarter 4 of 2016 and all subsequent quarters, and is zero otherwise. All regressions are unweighted and
include doctor, county, and year-quarter fixed effects and the following controls: presence of state smoke-free
indoor air laws; log of state per pack cigarette tax; Medicaid coverage of cessation treatments; state Medicaid
expansion; annual county unemployment rate; at the county-level: percent non-Hispanic white, percent Black,
percent Hispanic, percent female, percent 20 to 64 years of age, percent ≥64 years of age; and, at the state-year
level: percent with at least a high school degree, percent with at least a 4-year college degree, percent privately
insured, percent with Medicaid, and percent with Medicare. Standard errors are clustered at the county level.
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Table 2: The Effect of the Chantix Boxed Warning Removal on Physician Detailing by Pfizer,
Open Payments 2014-2017
(1)
Dollars of Pfizer
payments

(2)
Number of Pfizer
payments

(3)
Any Pfizer
payments

0.172**
(0.0744)

0.0107*
(0.00583)

0.00340**
(0.00138)

0.444

0.665

0.528

2.173**
(1.008)

0.111
(0.0745)

0.0410**
(0.0201)

0.444

0.665

0.528

𝑃𝑜𝑠𝑡𝑡 × 1st Quartile Rate𝑐

0.00783
(0.0865)

0.00549
(0.00619)

0.000912
(0.00171)

𝑃𝑜𝑠𝑡𝑡 × 3rd Quartile Rate𝑐

0.135
(0.108)

0.00818
(0.00866)

0.00306
(0.00204)

𝑃𝑜𝑠𝑡𝑡 × 4th Quartile Rate𝑐

0.257**
(0.108)

0.0260***
(0.00828)

0.00578***
(0.00217)

R-Squared
N
Pre-treatment mean
Time FEs
Doctor FEs

0.444
5838089
3.487
Yes
Yes

0.665
5838089
0.250
Yes
Yes

0.528
5838089
0.0962
Yes
Yes

Panel A
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
R-Squared
Panel B
𝑃𝑜𝑠𝑡𝑡 × Rate𝑐

R-Squared
Panel C

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the
coefficient estimates from a separate regression using Open Payments data, 2014-2017, aggregated to the physicianyear-quarter level, for the sample of all family and internal medicine providers. The outcome variable is given in the
column header and includes only food and beverage payments; the treatment exposure variables (Ratec) capture the
2016 smoking rate for the provider’s county of practice in year t, and the indicator variable Postt is equal to 1
starting in quarter 4 of 2016 and all subsequent quarters, and is zero otherwise. All regressions are unweighted and
include doctor, county, and year-quarter fixed effects and the following controls: presence of state smoke-free
indoor air laws; log of state per pack cigarette tax; Medicaid coverage of cessation treatments; state Medicaid
expansion; annual county unemployment rate; at the county-level: percent non-Hispanic white, percent Black,
percent Hispanic, percent female, percent 20 to 64 years of age, percent ≥64 years of age; and, at the state-year
level: percent with at least a high school degree, percent with at least a 4-year college degree, percent privately
insured, percent with Medicaid, and percent with Medicare. Standard errors are clustered at the county level.
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Table 3: The Spillover Effect of the Chantix Boxed Warning Removal on Physician Detailing for
other Pfizer Drugs, Open Payments 2014-2017
(1)
Dollars of payments

(2)
Number of
payments

(3)
Any payments

0.126***
(0.0354)

0.0107***
(0.00335)

0.00335***
(0.000990)

5838089
0.411
0.781

5838089
0.585
0.0767

5838089
0.525
0.0358

-0.0258
(0.0333)

-0.00787**
(0.00381)

-0.000594
(0.00112)

5838089
0.539
0.884

5838089
0.584
0.0941

5838089
0.516
0.0429

-0.156**
(0.0688)

-0.00789*
(0.00409)

-0.00293**
(0.00129)

5838089

5838089

5838089

0.494
2.893

0.630
0.166

0.526
0.0784

Panel A: Lyrica
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
N
R-Squared
Pre-treatment mean
Panel B: Viagra
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
N
R-Squared
Pre-treatment mean
Panel C: Eliquis
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
N
R-Squared
Pre-treatment mean

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the
coefficient estimates from a separate regression using Open Payments data, 2014-2017, aggregated to the physicianyear-quarter level, for the sample of all family and internal medicine providers. The outcome variable is given in the
column header and includes only food and beverage payments; the treatment exposure variable (Above Median
Ratec) captures if the 2016 smoking rate was above the median for the provider’s county of practice in year t, and
the indicator variable Postt is equal to 1 starting in quarter 4 of 2016 and all subsequent quarters, and is zero
otherwise. All regressions are unweighted and include doctor, county, and year-quarter fixed effects and the
following characteristics: presence of state smoke-free indoor air laws; log of state per pack cigarette tax; Medicaid
coverage of cessation treatments; state Medicaid expansion; annual county unemployment rate; at the county-level:
percent non-Hispanic white, percent Black, percent Hispanic, percent female, percent 20 to 64 years of age, percent
≥64 years of age; and, at the state-year level: percent with at least a high school degree, percent with at least a 4-year
college degree, percent privately insured, percent with Medicaid, and percent with Medicare. Standard errors are
clustered at the county level.
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Table 4: The Effect of the Chantix Boxed Warning Removal on Chantix TV Advertising
Expenditures, Ad$pender September 2013-August 2018

𝑃𝑜𝑠𝑡t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥)
N
R-Squared
Time FEs
Drug brand FEs
Pre-treatment Chantix mean

(1)
National TV Dollars
(000)
69616.7
(3480.1)
[0.009]
135
0.939
Yes
Yes
107734.5

(2)
Spot TV Dollars
(000)
472.5
(219.7)
[0.297]
135
0.728
Yes
Yes
149.1

Notes: Each column presents the coefficient estimates from a separate regression using Ad$pender advertising
expenditure data, aggregated to drug-brand-year level (where years are defined from September to August). The
outcome variable is given in the column header. The indicator variable Post t is equal to 1 starting in the September
2016-August 2017 year and all subsequent years, and is zero otherwise. All regressions include drug brand and year
fixed effects as well as the drug’s vintage and vintage squared. Standard errors clustered at the drug brand level are
in parentheses. Wild bootstrapped randomization inference p-values (based on t statistics) are in brackets.
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Figure 1: Time Trends in Chantix Detailing, by 2016 County Smoking Rate Quartile
(a) Dollars of Chantix-related detailing per 1,000 doctors

(b) Number of Chantix-related detailing visits per 1,000 doctors

Notes: Smoking rate quartiles are assigned based on the 2016 adult smoking rate in the provider’s county of
practice. The denominator for each of the measures of detailing is the number of family and internal medicine
doctors observed in our sample in a given year-quarter.
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Figure 2: Event Study Estimates of the Effect of the Chantix Boxed Warning Removal on Physician
Detailing, Coefficients on 𝑌𝑒𝑎𝑟𝑡 × Above Median Rate𝑐
(a) Chantix-related dollars

(b) Chantix-related number of payments

(c) Any Chantix-related payments

(d) Dollars, conditional on any

Notes: In the above plots, the dots represent event study coefficient estimates of the interactions between an
indicator variable capturing if the adult smoking rate in the provider’s county of practice in the baseline year (2016)
was above the median, and indicators for each year-quarter. The red solid line indicates the FDA vote to remove the
boxed warning in September 2016, and we normalize the quarter before the vote (quarter 3 of 2016) to zero. All
regressions are unweighted and include doctor, county, and year-quarter fixed effects and the following
characteristics: presence of state smoke-free indoor air laws; log of state per pack cigarette tax; Medicaid coverage
of cessation treatments; state Medicaid expansion; annual county unemployment rate; at the county-level: percent
non-Hispanic white, percent Black, percent Hispanic, percent female, percent 20 to 64 years of age, percent ≥64
years of age; and, at the state-year level: percent with at least a high school degree, percent with at least a 4-year
college degree, percent privately insured, percent with Medicaid, and percent with Medicare. Standard errors are
clustered at the county level and the dotted lines represent the 95 percent confidence intervals.
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Figure 3: Event Study Estimates of the Effect of the Chantix Boxed Warning Removal on Chantix
TV Advertising Expenditures
(a) National TV Dollars (000)

(b) Spot TV Dollars (000)

Notes: In the above plots, the dots represent event study coefficient estimates of the interactions between an
indicator variable for Chantix and indicators for each year, where years are defined from September to August. The
red solid line indicates the FDA vote to remove the boxed warning in September 2016, and we normalize the year
before the vote (September 2015-August 2016) to zero. All regressions include drug brand and year fixed effects as
well as the drug’s vintage and vintage squared. Standard errors are clustered at the drug brand level and the dotted
lines represent the 95 percent confidence intervals.
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Appendix
Appendix Table 1: County-level Descriptive Statistics by County Smoking Rate Quartile, 2014-2017
(1)
Full sample

(2)
Counties in <25th
percentile smoking
rates in 2016

(3)
Counties in 25th-50th
percentile smoking
rates in 2016

(4)
Counties in 50th-75th
percentile smoking
rates in 2016

(5)
Counties in >75th
percentile smoking
rates in 2016

0.155

0.128

0.162

0.188

0.215

710.10
67.22
3477.69
249.32

545.58
47.58
2991.02
188.71

799.70
77.44
3538.95
261.72

939.32
95.63
4266.41
342.80

955.11
95.55
4364.52
359.59

County average characteristics
Metro
Urban
Rural
Northeast census region
Midwest census region
South census region
West census region

0.909
0.085
0.006
0.224
0.231
0.332
0.213

0.969
0.028
0.003
0.268
0.162
0.228
0.342

0.883
0.109
0.008
0.289
0.174
0.401
0.136

0.856
0.137
0.007
0.149
0.333
0.473
0.045

0.750
0.231
0.019
0.024
0.488
0.476
0.012

Unemployment rate
Population per family/internal medicine doctor
Percent female
Percent non-Hispanic white
Percent Black
Percent Hispanic
Percent 20-64 years old
Percent 65+ years old

5.144
880.77
0.510
0.599
0.143
0.169
0.601
0.149

4.864
853.83
0.509
0.543
0.110
0.228
0.608
0.143

5.166
921.47
0.509
0.655
0.129
0.155
0.594
0.154

5.450
886.98
0.513
0.666
0.199
0.080
0.595
0.155

5.925
926.15
0.513
0.659
0.230
0.058
0.592
0.155

County- quarter observations

47,555

11,436

11,615

12,268

12,236

Adult smoking rate, 2016
Dollars of Chantix payments per 1,000 doctors*
Number of Chantix payments per 1,000 doctors
Dollars of Pfizer payments per 1,000 doctors
Number of Pfizer payments per 1,000 doctors

Notes: The sample is limited to county-quarters that have at least one active family or internal medicine provider, and averages are weighted by the number of
active providers in the county-quarter. *The relevant count of doctors are those identified as family or internal medicine providers.

40

Appendix Table 2: Robustness of the Effect of the Chantix Boxed Warning Removal on Detailing to Controlling for the Interaction
between Pre-Q1 2015 and the Treatment Variable of Interest, Open Payments 2014-2017
(1)

Panel A
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
R-Squared
Panel B
𝑃𝑜𝑠𝑡𝑡 × Rate𝑐

Chantix-related
(2)
(3)

(4)

(5)

Pfizer
(6)

(7)

Dollars of
payments

Number of
payments

Any
payments

Dollars,
conditional on any

Dollars of
payments

Number of
payments

Any
payments

0.107***
(0.0319)

0.0111***
(0.00292)

0.00529***
(0.00122)

-0.145
(0.393)

0.0852
(0.0736)

0.00339
(0.00562)

0.00148
(0.00133)

0.437

0.526

0.471

0.366

0.444

0.665

0.528

1.540***
(0.413)

0.146***
(0.0379)

0.0659***
(0.0159)

-1.300
(6.308)

1.335
(0.974)

0.0341
(0.0738)

0.0183
(0.0192)

R-Squared
Panel C
𝑃𝑜𝑠𝑡𝑡
× 1st Quartile Rate𝑐

0.437

0.526

0.471

0.366

0.444

0.665

0.528

0.0316
(0.0393)

0.00473
(0.00364)

0.00229
(0.00155)

0.231
(0.481)

0.00548
(0.0842)

0.00634
(0.00569)

0.00129
(0.00163)

𝑃𝑜𝑠𝑡𝑡
× 3rd Quartile Rate𝑐

0.126***
(0.0464)

0.0133***
(0.00431)

0.00610***
(0.00179)

0.216
(0.488)

0.0765
(0.105)

0.00343
(0.00820)

0.00156
(0.00192)

𝑃𝑜𝑠𝑡𝑡
× 4th Quartile Rate𝑐

0.141***
(0.0491)

0.0173***
(0.00476)

0.00845***
(0.00202)

-0.398
(0.541)

0.126
(0.104)

0.0168**
(0.00757)

0.00407**
(0.00207)

R-Squared
N
Pre-treatment mean

0.437
5838089
0.604

0.526
5838089
0.0595

0.471
5838089
0.0326

0.366
196864
18.75

0.444
5838089
3.487

0.665
5838089
0.250

0.528
5838089
0.0962

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level. All regressions are unweighted and include doctor, county, and yearquarter fixed effects, as well as the interaction between the given measure of county-level smoking and an indicator variable for quarter 1 of 2015 and earlier.
Standard errors are clustered at the county level. See notes to Table 1 for more details on the specification and control variables.
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Appendix Table 3: The Effect of the Chantix Boxed Warning Removal on the Relative Fraction of
Detailing Devoted to Chantix and Pfizer, Open Payments 2014-2017
(1)
Chantix
spending as a
fraction of all
spending

(2)
Chantix visits
as a fraction of
all visits

(3)
Pfizer spending
as a fraction of
all spending

(4)
Pfizer visits as a
fraction of all
visits

0.00250***
(0.000598)

0.00281***
(0.000666)

0.00314***
(0.00112)

0.00360***
(0.00123)

0.281

0.306

0.348

0.384

0.0421***
(0.00813)

0.0457***
(0.00913)

0.0469***
(0.0156)

0.0493***
(0.0169)

0.281

0.306

0.348

0.384

𝑃𝑜𝑠𝑡𝑡
× 1st Quartile Rate𝑐

-0.000393
(0.000825)

-0.000180
(0.000932)

-0.000954
(0.00145)

-0.000653
(0.00156)

𝑃𝑜𝑠𝑡𝑡
× 3rd Quartile Rate𝑐

0.00219**
(0.000874)

0.00254***
(0.000980)

0.00167
(0.00163)

0.00209
(0.00177)

𝑃𝑜𝑠𝑡𝑡
× 4th Quartile Rate𝑐

0.00237**
(0.00105)

0.00298**
(0.00116)

0.00415**
(0.00168)

0.00522***
(0.00182)

R-Squared
N
Pre-treatment mean
Time FEs
Doctor FEs

0.281
2163304
0.00779
Yes
Yes

0.306
2163305
0.00975
Yes
Yes

0.348
2163304
0.0488
Yes
Yes

0.384
2163305
0.0547
Yes
Yes

Panel A
𝑃𝑜𝑠𝑡𝑡
× Above Median Rate𝑐
R-Squared
Panel B
𝑃𝑜𝑠𝑡𝑡 × Rate𝑐

R-Squared
Panel C

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the
coefficient estimates from a separate regression using Open Payments data, 2014-2017, aggregated to the physicianyear-quarter level for the sample of all family and internal medicine providers. See notes to Table 1 for details on
the specification and control variables.
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Appendix Table 4: Robustness of the Effect of the Chantix Boxed Warning Removal on Chantix-Related Physician Detailing to
Controlling for Area-by-Time and Urbanicity-by-Time Fixed Effects, Open Payments 2014-2017
Dollars of payments

Number of payments

Any payments

Dollars, conditional on
any
(7)
(8)

(1)

(2)

(3)

(4)

(5)

(6)

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

0.108**
(0.0438)

0.0721
(0.0463)

0.0120***
(0.00382)

0.00833*
(0.00426)

0.00520***
(0.00155)

0.00386**
(0.00165)

-0.0597
(0.451)

0.541
(0.508)

R-Squared
N
Pre-treatment mean

0.437
5838089
0.604

0.438
5838089
0.604

0.526
5838089
0.0595

0.527
5838089
0.0595

0.471
5838089
0.0326

0.472
5838089
0.0326

0.369
196864
18.75

0.376
196864
18.75

Time FEs

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Doctor FEs

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Urbanicity × yearquarter FEs
Division × yearquarter FEs
State × yearquarter FEs

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

No

Yes

No

No

Yes

No

Yes

No

Yes

No

Yes

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level, for the sample of all family and internal medicine providers. The outcome
variable is given in the column header; the treatment exposure variable (Above Median c) is an indicator variable equal to 1 if the 2016 smoking rate for the
provider’s county of practice in year t was above the median smoking rate and is zero otherwise, and the indicator variable Postt is equal to 1 starting in quarter 4
of 2016 and all subsequent quarters, and is zero otherwise. All regressions are unweighted and include doctor, county, and year-quarter fixed effects. Standard
errors are clustered at the county level. See notes to Table 1 for more details on the specification and control variables.
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Appendix Table 5: Robustness of the Effect of the Chantix Boxed Warning Removal on Pfizer Physician Detailing to Controlling for
Area-by-Time and Urbanicity-by-Time Fixed Effects, Open Payments 2014-2017
Dollars of payments
(1)
(2)

Number of payments
(3)
(4)

Any payments
(5)
(6)

0.158*
(0.0885)

0.129
(0.0948)

0.0125*
(0.00663)

0.0116*
(0.00681)

0.00221
(0.00156)

0.00177
(0.00174)

0.444
5838089
3.487

0.444
5838089
3.487

0.666
5838089
0.250

0.666
5838089
0.250

0.528
5838089
0.0962

0.529
5838089
0.0962

Time FEs

Yes

Yes

Yes

Yes

Yes

Yes

Doctor FEs

Yes

Yes

Yes

Yes

Yes

Yes

Urbanicity × yearquarter FEs
Division × yearquarter FEs
State × year-quarter
FEs

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

No

No

Yes

No

Yes

No

Yes

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐
R-Squared
N
Pre-treatment mean

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level, for the sample of all family and internal medicine providers. The outcome
variable is given in the column header; the treatment exposure variable (Above Median c) is an indicator variable equal to 1 if the 2016 smoking rate for the
provider’s county of practice in year t was above the median smoking rate and is zero otherwise, and the indicator variable Post t is equal to 1 starting in quarter 4
of 2016 and all subsequent quarters, and is zero otherwise. All regressions are unweighted and include doctor, county, and year-quarter fixed effects. Standard
errors are clustered at the county level. See notes to Table 1 for more details on the specification and control variables.
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Appendix Table 6: Robustness of the Effect of the Chantix Boxed Warning Removal to Alternate Samples, Open Payments 2014-2017
(1)
Dollars of
payments
Panel A: Broader Set of Providers

Chantix-related
(2)
(3)

(4)

(5)

Pfizer
(6)

(7)

Number of
payments

Any
payments

Dollars, conditional
on any

Dollars of
payments

Number of
payments

Any
payments

0.0367***
(0.00712)

0.00352***
(0.000610)

0.00165***
(0.000263)

0.0133
(0.430)

0.0171
(0.0172)

0.00167
(0.00127)

0.000483
(0.000352)

R-Squared
0.422
N
35164455
Pre-treatment mean
0.108
Panel B: Payments of all Types

0.529
35164455
0.0106

0.475
35164455
0.00581

0.386
207177
18.81

0.410
35164455
0.108

0.643
35164455
0.0106

0.511
35164455
0.00581

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

0.0143***
(0.00325)

0.00643***
(0.00131)

-0.879
(2.080)

-0.246
(1.237)

0.00739
(0.00601)

0.00356**
(0.00138)

0.472
5838089
0.0329

0.644
197974
22.16

0.335
5838089
16.67

0.651
5838089
0.267

0.526
5838089
0.0982

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

-0.00624
(0.204)

R-Squared
0.244
0.525
N
5838089
5838089
Pre-treatment mean
0.716
0.0610
Panel C: Balanced Panel of Providers
𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

0.146***
(0.0353)

0.0150***
(0.00328)

0.00670***
(0.00133)

-0.0120
(0.412)

0.179**
(0.0759)

0.0110*
(0.00597)

0.00350**
(0.00140)

R-Squared
N
Pre-treatment mean

0.438
5686976
0.616

0.526
5686976
0.0606

0.471
5686976
0.0332

0.365
196115
18.76

0.445
5686976
3.539

0.666
5686976
0.255

0.529
5686976
0.0977

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level. All regressions are unweighted and include doctor, county, and yearquarter fixed effects. Regressions in Panel A are estimated using the sample of all providers who ever report one of the 60 primary taxonomy codes that ever
receives a Chantix-related detailing payment, and includes only food and beverage-related payments (as in the baseline model); regressions in Panel B are
estimated using the baseline sample of internal and family medicine providers, but include payments of all types. Regressions in Panel C are estimated using the
panel of internal and family medicine providers who have an active NPI for all 16 sample quarters, and includes only food and beverage-related payments (as in
the baseline model). Standard errors are clustered at the county level. See notes to Table 1 for more details on the specification and control variables.
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Appendix Table 7: Robustness of the Effect of the Chantix Boxed Warning Removal to County Smoking Rates from Alternate Years,
Open Payments 2014-2017
(1)
Dollars of
payments
Panel A: 2015 Smoking Rate

Chantix-related
(2)
(3)

(4)

(5)

Pfizer
(6)

(7)

Number of
payments

Any
payments

Dollars, conditional
on any

Dollars of
payments

Number of
payments

Any
payments

0.113***
(0.0350)

0.0111***
(0.00322)

0.00464***
(0.00132)

0.0191
(0.410)

0.145**
(0.0734)

0.00656
(0.00582)

0.00374***
(0.00140)

N
5837733
R-Squared
0.437
Panel B: 2014 Smoking Rate

5837733
0.526

5837733
0.471

196864
0.366

5837733
0.444

5837733
0.665

5837733
0.528

0.00841***
(0.00293)

0.00425***
(0.00125)

-0.486
(0.396)

0.109
(0.0721)

0.00221
(0.00553)

0.00425***
(0.00140)

5837733
0.471

196864
0.366

5837733
0.444

5837733
0.665

5837733
0.528

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

0.0877***
(0.0327)

N
5837733
5837733
R-Squared
0.437
0.526
Panel C: 2006-2012 Pooled Smoking Rate
𝑃𝑜𝑠𝑡𝑡
× Above Median𝑐

0.122***
(0.0384)

0.0115***
(0.00375)

0.00472***
(0.00143)

0.0609
(0.422)

0.0827
(0.0774)

0.00332
(0.00582)

0.00259*
(0.00146)

N
R-Squared

5790397
0.437

5790397
0.526

5790397
0.471

195504
0.366

5790397
0.444

5790397
0.665

5790397
0.529

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level. All regressions are unweighted and include doctor, county, and yearquarter fixed effects. Standard errors are clustered at the county level. See notes to Table 1 for more details on the specification and control variables.
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Appendix Table 8: The Effect of the Chantix Boxed Warning Removal on Detailing of Other Pfizer Drugs, Open Payments 2014-2017

Panel A: Lyrica
𝑃𝑜𝑠𝑡𝑡 × Above Median𝑐
N
Pre-treatment mean
R-Squared
Panel B: Viagra
𝑃𝑜𝑠𝑡𝑡 × Above Median𝑐

N
Pre-treatment mean
R-Squared
Panel C: Eliquis
𝑃𝑜𝑠𝑡𝑡 × Above Median𝑐
N
Pre-treatment mean
R-Squared
Time FEs
Doctor FEs

(1)
Any payments with
Chantix

(2)
Number of payments
with Chantix

(3)
Any payments without
Chantix

(4)
Number of payments
without Chantix

0.00605***
(0.00128)

0.0111***
(0.00238)

0.00179*
(0.000966)

-0.000403
(0.00315)

5838089
0.00181
0.251

5838089
0.00275
0.264

5838089
0.0350
0.513

5838089
0.0740
0.569

-0.000498
(0.00101)

-0.00168
(0.00223)

0.0000978
(0.000932)

-0.00619**
(0.00256)

5838089
0.0274
0.460

5838089
0.0477
0.506

5838089
0.0247
0.439

5838089
0.0465
0.491

0.00422***
(0.00114)

0.00614**
(0.00255)

-0.00718***
(0.00133)

-0.0140***
(0.00343)

5838089
0.0298
0.460
Yes
Yes

5838089
0.0520
0.513
Yes
Yes

5838089
0.0611
0.457
Yes
Yes

5838089
0.114
0.578
Yes
Yes

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each column of each panel presents the coefficient estimates from a separate regression
using Open Payments data, 2014-2017, aggregated to the physician-year-quarter level for the sample of all family and internal medicine providers. See notes to
Table 1 for details on the specification and control variables.
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Appendix Table 9: Descriptive Statistics of Chantix and Control Drugs Before and After Boxed
Warning Removal, Ad$pender September 2013-August 2018

Mean National
TV Dollars (000)
Mean Spot
TV Dollars (000)
Mean Vintage (months)
N

Chantix
Pre-Removal
Post-Removal
107734.5
176208.0
(10284.5)
(33093.7)

Control Drugs
Pre-Removal
Post-Removal
21654.4
22895.5
(51682.5)
(65943.8)

149.1
(11.95)

249.7
(134.3)

678.1
(1736.9)

689.6
(2283.4)

100
(12)
3

130
(8.485)
2

140.9
(53.46)
78

170
(50.50)
52

Notes: Each cell presents means for Chantix and the 26 control drugs in the pre- and post-removal periods. Standard
deviations are in parentheses. A unit of observation is a drug-brand-year, where years are defined from September to
August. The pre-removal period corresponds to September 2013 to August 2016, and the post-removal period
corresponds to September 2016 to August 2018. Vintage represents how long the drug has been on the market and is
measured in months as of the start of the year.

Appendix Table 10: The Effect of the Chantix Boxed Warning Removal on Chantix TV
Advertising Expenditures with Year and Treatment Redefined, Ad$pender December 2013November 2018

𝑃𝑜𝑠𝑡t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥)
N
R-Squared
Time FEs
Drug brand FEs
Pre-treatment Chantix mean

(1)
National TV Dollars
(000)
73342.5
(3756.4)
[0.020]
135
0.961
Yes
Yes
103175.5

(2)
Spot TV Dollars
(000)
452.7
(179.6)
[0.253]
135
0.775
Yes
Yes
142.9

Notes: Each column presents the coefficient estimates from a separate regression using Ad$pender advertising
expenditure data, aggregated to drug-brand-year level (where years are defined from December to November). The
outcome variable is given in the column header. The indicator variable Post t is equal to 1 starting in the December
2016-November 2017 year and all subsequent years, and is zero otherwise. All regressions include drug brand and
year fixed effects as well as the drug’s vintage and vintage squared. Standard errors clustered at the drug brand level
are in parentheses. Wild bootstrapped randomization inference p-values (based on t statistics) are in brackets.
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Appendix Table 11: The Effect of the Chantix Boxed Warning Removal on Chantix TV Advertising Expenditures at the Quarterly
Level, Ad$pender January 2014-December 2018

𝑃𝑜𝑠𝑡t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥)
N
R-Squared
Time FEs
Drug brand FEs
Includes 𝑃𝑟𝑒2015𝑄2t × 𝐼(𝑖 = 𝐶ℎ𝑎𝑛𝑡𝑖𝑥)
Pre-treatment Chantix mean

(1)
National TV
Dollars (000)
25182.9
(1106.2)
[0.020]
520
0.882
Yes
Yes
No
27979.6

(2)
National TV
Dollars (000)
29759.3
(1043.3)
[0.013]
520
0.884
Yes
Yes
Yes
27979.6

(3)
Spot TV Dollars
(000)
165.0
(60.77)
[0.265]
520
0.665
Yes
Yes
No
37.75

(4)
Spot TV Dollars
(000)
188.4
(75.89)
[0.290]
520
0.665
Yes
Yes
Yes
37.75

Notes: Each column presents the coefficient estimates from a separate regression using Ad$pender advertising expenditure data, aggregated to drug-brandquarter level. The outcome variable is given in the column header. The indicator variable Post t is equal to 1 starting in quarter 4 of 2016 and all subsequent
quarters, and is zero otherwise. All regressions include drug brand and year-quarter fixed effects as well as the drug’s vintage and vintage squared. Standard
errors clustered at the drug brand level are in parentheses. Wild bootstrapped randomization inference p-values (based on t statistics) are in brackets.
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Appendix Figure 1: Time Trends in Pfizer Detailing, by 2016 County Smoking Rate Category
(a) Dollars of Pfizer detailing per 1,000 doctors

(b) Number of Pfizer detailing visits per 1,000 doctors

Notes: Smoking rate quartiles are assigned based on the 2016 adult smoking rate in the provider’s county of
practice. The denominator for each of the measures of detailing is the number of family and internal medicine
doctors observed in our sample in a given year-quarter.
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Appendix Figure 2: Quartile of County Adult Smoking Rate, 2016
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Appendix Figure 3: Event Study Estimates of the Effect of the Chantix Boxed Warning
Removal on Pfizer Physician Detailing, Coefficients on 𝑌𝑒𝑎𝑟𝑡 × Above Median Rate𝑐
(a) Any Pfizer payments

(b) Pfizer dollars

(c) Number of Pfizer payments

Notes: In the above plots, the dots represent event study coefficient estimates of the interactions between an
indicator variable capturing if the adult smoking rate in the provider’s county of practice in the baseline year (2016)
was above the median, and indicators for each year-quarter. The red solid line indicates the FDA vote to remove the
boxed warning in September 2016, and we normalize the quarter before the vote (quarter 3 of 2016) to zero. All
regressions are unweighted and include doctor and year-quarter fixed effects and the following characteristics:
presence of state smoke-free indoor air laws; log of state per pack cigarette tax; Medicaid coverage of cessation
treatments; state Medicaid expansion; annual county unemployment rate; at the county-level: percent non-Hispanic
white, percent Black, percent Hispanic, percent female, percent 20 to 64 years of age, percent ≥64 years of age; and,
at the state-year level: percent with at least a high school degree, percent with at least a 4-year college degree,
percent privately insured, percent with Medicaid, and percent with Medicare. Standard errors are clustered at the
county level and the dotted lines represent the 95 percent confidence intervals.
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Appendix Figure 4: Event Study Estimates of the Effect of the Chantix Boxed Warning Removal on
Physician Detailing, Coefficients on 𝑌𝑒𝑎𝑟𝑡 × Rate𝑐
(a) Chantix-related dollars

(b) Chantix-related number of payments

(c) Any Chantix-related payments

(d) Dollars, conditional on any

Notes: In the above plots, the dots represent event study coefficient estimates of the interactions between a continuous
variable capturing the adult smoking rate in the provider’s county of practice in the baseline year (2016) and indicators
for each year-quarter. The red solid line indicates the FDA vote to remove the boxed warning in September 2016, and
we normalize the quarter before the vote (quarter 3 of 2016) to zero. All regressions are unweighted and include doctor
and year-quarter fixed effects and the following characteristics: presence of state smoke-free indoor air laws; log of state
per pack cigarette tax; Medicaid coverage of cessation treatments; state Medicaid expansion; annual county
unemployment rate; at the county-level: percent non-Hispanic white, percent Black, percent Hispanic, percent female,
percent 20 to 64 years of age, percent ≥64 years of age; and, at the state-year level: percent with at least a high school
degree, percent with at least a 4-year college degree, percent privately insured, percent with Medicaid, and percent with
Medicare. Standard errors are clustered at the county level and the dotted lines represent the 95 percent confidence
intervals.
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Appendix Figure 5: Distribution of Difference-in-Differences Coefficient Estimates for the Set of
Top 50 Most Detailed non-Pfizer Drugs, Open Payments 2014-2017

(a) Dollars of Payments

(b) Number of Payments

(c) Any Payments

Notes: The above figures show histograms of the 50 difference-in-differences coefficients obtained from estimating
equation 1, in which the treatment variable is specified as 𝑃𝑜𝑠𝑡𝑡 × Above Median Rate𝑐 . The vertical red bar
represents the estimated difference-in-differences coefficient for the Chantix-related detailing measure as reported in
Table 1; other reported coefficients are for the set of top 50 non-Pfizer drugs that received the most detailing during the
pre-treatment period. We also require that the placebo drugs were detailed in the first year of our estimation sample
(2014) to avoid including new entrants during the pre-treatment period. See notes to Table 1 for details on the
specification and control variables.
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Appendix Figure 6: Distribution of Difference-in-Difference Coefficient Estimates from Leave-OneOut Exercise
(a) National TV Dollars (000)

(b) Spot TV Dollars (000)

Notes: The above figures show histograms of the 26 difference-in-differences coefficient estimates from equation 2
from a leave-one-out exercise where we omit each control drug one at a time. The red solid line indicates the baseline
difference-in-differences coefficient as reported in Table 4. See notes to Table 4 for details on the specification and
control variables.
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Construction of Control Variables
Smoke free indoor air policies: Policy data are from the CDC STATE System, and are available
at the state-quarter level for 2006-2019. We focus on state bans covering three distinct areas –
private worksites, restaurants, and bars and define a single indicator variable that captures the
presence of any state-level ban for one of those three locations.
State smoking taxes: Policy data are from the CDC STATE System, available at the state-year
level for 1970-2018. We use information on the state tax per pack, in dollars, and specify the
variable as log(state tax).
Medicaid Coverage of Cessation Treatments: Policy data are from the CDC STATE System,
available at the state-quarter level for 2014-2019. Data are given at the quarterly level for Q3 2013Q4 2019. For each drug (Chantix and bupropion/Zyban), we construct an indicator variable that is
equal to one if Medicaid fee-for-service and Medicaid managed care report coverage of the drug.
Specifically, we consider Medicaid to cover a given drug if both FFS and MCO report coverage,
and if FFS covers the drug and MCO coverage “varies by plan” or vice versa. If a state only has
FFS or MCO, we require the drug to be covered by all plans under the respective type. Note that
effective January 2014, the ACA mandated state Medicaid programs cover FDA-approved cessation
medications,53 although in the data are there are many cases post-2014 where they are listed as not
covered, or as “varies by plan.” Data are missing in this database on plan coverage for at least one
quarter in the following state-years: CA 2013, DC 2013, IA 2013, KS 2013, SD 2013, AK 2014, AL
2014, DC 2014, MI 2014, NM 2014, OR 2014, SD 2014, DC 2015, NJ 2015, NM 2015, NV 2015,
RI 2015, WV 2016.
For all states except DC, we assigned missing values the value from the previous year-quarter
(which is always the same as if assigning based on the subsequent year-quarter). For DC, which is
missing Q2-Q4 of 2014 and Q1 and Q2 of 2015, we assign the missing 2014 values to be equal to
those for Q1 2014, and the missing 2015 values to be equal to the Q3 2015 value, based on a
documented update that occurred to the DC Medicaid Fee Schedule on 1/1/2015.
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https://www.cdc.gov/mmwr/volumes/67/wr/mm6713a3.htm
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