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ABSTRACT

To shed new light on the role private profit incentives play in promoting public health, in this paper

we conduct an empirical study of the impact of pharmaceutical industry advertising on smoking

cessation decisions. We link survey data on individual smokers with an archive of magazine

advertisements. The rich survey data allow us to measure smokers' exposure to smoking cessation

advertisements based on their magazine-reading habits. Because we observe the same information

about the consumers that the advertisers observe, we can control for the potential endogeneity of

advertising due to firms' targeting decisions. We find that when smokers are exposed to more

advertising, they are more likely to attempt to quit and are more likely to have successfully quit.

While some of the increased quitting behavior involves purchases of smoking cessation products,

our results indicate that advertisements for smoking cessation products also increase the probability

of quitting without the use of any product. Thus, the public health returns to smoking cessation

product advertisements exceed the private returns to the manufacturers. Because advertising of a

wide range of consumer products may have important and under-studied spillover effects on various

non-market behaviors, our results have broad implications for the economics of advertising.
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I.  Introduction

An on-going public health initiative, Healthy People 2010, aims to cut the prevalence of

smoking among U.S. adults almost in half, to 12 percent by 2010 (USDHSS 2000).  Although

preventing youth from starting to smoke has probably attracted more attention, experts point out

that the Healthy People 2010 objective can not be met unless the rate of smoking cessation

increases (Mendez and Warner 2000, 2004).  The Centers for Disease Control and Prevention

“Best Practices” call for State tobacco control programs to spend about $1 billion annually for

smoking cessation counseling and services (CDC 1999); but on average, States’ investments in

tobacco control are substantially below the Best Practices guidelines (CDC 2001a).  At the

federal level, the U.S. Interagency Committee on Smoking and Health has endorsed a new

National Action Plan for Tobacco Cessation that includes $3.2 billion per year for a national

quitline and $1 billion per year for a national media campaign (Fiore et al. 2004).  

Although many smokers quit ‘cold turkey’ without assistance, smokers are more likely to

successfully quit if they use a  pharmaceutical smoking cessation product such as a nicotine

replacement therapy (Fiore et al. 2000).  The cessation product industry’s estimated retail sales

are nearly $1 billion annually, and in recent years the industry has spent between $100 to $200

million annually advertising these products (Marketdata Enterprises 2000; MarketResearch

2005;  Competitive Media Reports, various years).  The potential public health benefits of this

advertising have not been overlooked.  For example, in 1996 the American Cancer Society’s

Great American Smoke Out (GASO) included an advertising campaign that was jointly

sponsored with a manufacturer of a cessation product.  Burton et al. (1997) estimate that paid

advertisements from the 1996 GASO campaign reached 122 million adults.  To shed new light



1Bradford and Kleit (2006) provides a review of this research.  Notable examples include
Berndt et al. (1995), Iizuka and Jin (2005a. 2005b), Ling, Berndt and Kyle (2002), Calfee,
Winson and Stempski (2002), Rosenthal et al. (2003), Tauras, Chaploupka and Emery (2005),
and Wosinska (2003, 2005).
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on the role private profit incentives play in promoting public health, in this paper we conduct an

empirical study of the impact of pharmaceutical industry advertising on smoking cessation

decisions.

Advertising’s role in the economy is controversial, and advertising in health-related

markets is especially so.  Currently, the U.S. and New Zealand are the only countries that allow

direct-to-consumer (DTC)  advertising of pharmaceutical products.  The U.S. pharmaceutical

industry’s expenditures on DTC advertising increased from $300 million in 1993 to $3.75 billion

in 2002 (Rosenthal et al. 2002).  Empirical studies provide a growing body of evidence on the

impact of DTC advertising on consumer demand for pharmaceutical products1.  Recently,

however, manufacturers have been forced to withdraw heavily-advertised products for safety

reasons, prompting new concerns about DTC advertising.  In other health-related markets,

producer advertising has been shown to be an important source of health information that leads

to changes in dietary fiber and fat consumption (Ippolito and Mathios 1990, 1995). 

 To contribute a case study to the academic and policy debates about advertising, this

paper develops estimates of the key impacts of magazine advertisements of smoking cessation

products.  As discussed in more detail in section II below, private incentives to advertise these

products partially align with the public health objective to increase smoking cessation.  But to

the extent product advertising spills over and encourages cold turkey cessation, the
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advertisements create positive externalities and some of the social returns to advertising are not

captured as private profits.  

Our data and econometric approach are discussed in sections III and IV.  Identifying the

causal impact of advertising is a difficult empirical challenge.  The relationship between

advertising and consumption is literally a textbook example of simultaneous equations (Berndt

1991):  Are consumers responding to the advertising, or are advertisers responding to the

consuming?  Studies that rely on instrumental variables to identify the causal impact of

pharmaceutical advertisements face the almost inevitable questions about the validity and

strength of the IVs.  Our alternative approach is to instead exploit rich data that provide what we

argue is a strong identification strategy.  We link survey data on individual smokers with an

archive of magazine advertisements.  The rich survey data allow us to  measure the smokers’

exposure to smoking cessation advertisements based on their magazine-reading habits.  Because

we observe the same information about the consumers that the advertisers observe, we can

control for the potential endogeneity of advertising due to firms’ targeting decisions.  In addition,

we control for the general category of magazines consumers read: general interest, women’s, and

so on.  With these controls, our identification is based on within-category variation in exposure

to advertisements, for example because one smoker reads Time while another reads Newsweek.  

Our results are presented in section V.  We find that when smokers are exposed to more

advertising, they are more likely to attempt to quit and are more likely to have successfully quit. 

While some of the increased quitting behavior involves purchases of smoking cessation products,

our results indicate that advertisements for smoking cessation products also increase the

probability of quitting without the use of any product.  Thus, the public health returns to smoking
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cessation product advertisements exceed the private returns to the manufacturers.  Section VI

closes the paper with discussion of the broader implications of our results. 

II. Background and Framework for Analysis

Profit-Maximizing Advertising of Smoking Cessation Products

Smokers’ desires to quit create a healthy demand for smoking cessation products.  In

surveys, most smokers claim that they want to quit, and nearly half of current smokers report

having stopped smoking for at least one day in the past year in an attempt to quit (CDC 2005). 

When they attempt to quit, at least two-thirds of smokers use a method like ‘cold turkey’ that

does not involve a product purchase.  However, in recent years about 20 percent of smokers who

attempt to quit report using a pharmaceutical smoking cessation product (Plassman et al. 2005).  

To set the stage for the role of advertising, first consider a simple utility-maximizing

model of consumer demand for smoking cessation products.  Assume that smoking cessation, q, 

is produced in the household through some combination of smoking cessation products, s, which

are purchased in the market, and non-market inputs of time and effort: q = q(s, .).  The demand

for smoking cessation products is thus derived from the demand for smoking cessation.  The

demand for smoking cessation, in turn, is derived from the demand for health.  The private value

of smoking cessation v could be formally defined as the difference in lifetime utility from

quitting and the lifetime utility from continuing to smoke (Becker and Murphy 1988; Suranovic,

Goldfarb, and Leonard 1999; Jones 1999).  To find the utility-maximizing choice of smoking

cessation products (s*), the consumer sets the marginal benefits equal to the market price (PS ):

(1) v  C qS =  PS 



2Bagwell (2005) provides an excellent review of the economics of advertising.  Although
Nicorette gum’s monopoly ended in 1992 with the introduction of the nicotine patch, as Bagwell
(2005, p. 54) argues, the monopoly case “represents a simple setting within which to begin the
formal analysis of advertising.”  The model traces back to Dorfman and Steiner (1954) and
Schmalensee (1972).
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where qS is the consumer’s perception of the marginal product of smoking cessation products in

producing a successful quit. 

Advertising can provide consumers information about the health benefits of quitting (v),

and it can provide information about the usefulness of the products as an aid to quitting (qS ). 

(Price advertising does not seem common in this market.)  This implies a market demand

function for smoking cessation products as a function of product price and advertising messages

(M): S = S( PS , M).  Our approach focuses on informative advertising for a smoking cessation

product as a search good.  Although an advertisement can provide information about the average

effectiveness of the product in helping smokers quit, there appears to be substantial individual

heterogeneity so that a product may or may not be that helpful for a specific smoker.  In this way

a smoking cessation product also has the characteristics of an experience good.  However, unlike

other experience goods, once the smoker finds the product that works for him, there will not be

repeat purchases.  While we use a simple static model, we recognize that in reality smoking

cessation is a process that often involves multiple attempts (Prochaska and DiClemente 1983,

DiClemente et al 1991).

We use a standard model of the economics of monopoly advertising to examine the profit

incentives to advertise smoking cessation products.2  Let the profits of a monopolist

manufacturer of a smoking cessation product be given by:

(2) Profits =  PS  S( PS , M) - C( ) - M PM
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where in addition to terms defined above, C ( ) is the firm’s cost function for producing smoking

cessation products and PM is the price it pays for advertising messages (as a price taker in the

advertising market).  

The first order condition for the profit-maximizing level M* of advertising messages is:

(3) (PS - MC) [MS/MM] = PM

In words, equation (3) simply states that the manufacturer equates the marginal impact of

an advertising message on its profits (PC -MC) to the price of an advertising message.  If there

were competing firms in the market, the relevant version of equation (3) would include

additional terms that capture the impact of the conjectured reactions of its competitors to the

firm’s own advertising.

Advertising of Smoking Cessation Products and Public Health

While the manufacturer is concerned with sales of its product, the public health objective

concerns successful smoking cessation.  A simple analysis suggests three reasons that, compared

to the socially desirable level, private smoking cessation product manufacturers may fail to

advertise enough due to: (i) the public health externalities from the advertising; (ii) the public

health externalities from smoking cessation; and (iii) the monopoly distortion in the market. 

Consider an aggregate or societal production function that shows the annual number of

smokers who quit (Q) as a function of the aggregate use of smoking cessation products (S) and

the use of ‘cold turkey’ or non-purchased methods (T) of smoking cessation: Q = Q (S, T). 

Empirical studies suggest that DTC advertising of one pharmaceutical product can spill over and

increase demand for related products (Ling, Berndt and Kyle 2002, Rosenthal et al. 2003,

Wosinska 2003, 2005 and Iizuka and Jin 2005a).  Analogously, we assume that advertising



3Clearly, this would not hold in a dynamic setting where future potential consumers of
the product could learn about its ineffectiveness.
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messages for smoking cessation products not only increase product sales (MS/MM > 0), but may

also spill over and affect smokers’ attempts to quit without purchasing any product (MT/MM > 0). 

If V is the social value or societal willingness to pay per successful smoking cessation, the net

social benefits of advertising smoking cessation products are:

(4) Net social benefits = V  C Q (S (PS , M), T (., M) ) - PM M 

   The socially optimal amount of advertising M** is where the social marginal benefits

equal the marginal cost of advertising:    

(5) V  C QS  ( MS/MM) + V QT  (MT/MM)] =  PM

Comparing the left hand sides of equations (3) and (5) reveals the extent to which private

profit incentives to advertise are aligned with public health goals. The first point to note is that in

the static framework used, in equation (3) the manufacturer’s profits do not depend on whether

the product is actually effective (QS > 0)3.  This point is moot for the case of modern smoking

cessation products, because there is strong evidence of effectiveness.  Based on a meta-analysis

of evidence from clinical trials, the current Public Health Service’s Clinical Practice Guidelines

concludes that: “Numerous effective pharmacotherapies for smoking cessation now exist....that

reliably increase long-term abstinence rates,” and identifies buproprion, nicotine gum, nicotine

inhaler, nicotine nasal spray, and the nicotine patch as first-line pharmacotherapies (Fiore et al.

2000).  The results of the meta-analysis suggest that compared to the control groups (cold turkey

quitting), product use approximately doubles the probability of successful smoking cessation. 

Note that ‘cold turkey’ quitting is sometimes successful, however, so QT is also positive.



4Some estimates suggest that current cigarette taxes are sufficiently high so that the net
negative externality of smoking is small or zero (Manning et al 1991; Viscusi 1995).  More
recently, Sloan et al. (2004) estimate that the external cost of smoking is $2.20 per pack,
substantially higher than the average excise tax on cigarettes in the U.S.  The remaining
uninternalized external costs of smoking imply that the social value of quitting, V, is greater than
the private value of quitting, v.  By the same token, if by lowering the perceived addiction costs,
smoking cessation product advertisements have the unintended consequence of increasing
smoking initiation, the advertisements could generate negative externalities.   Because we do not
have data on smoking initiation, our empirical analysis focuses on smoking cessation.  
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 The spillover effects of product advertising on cold turkey quitting are given by the

second term on the left hand side of equation (5).  The sign and magnitude of the impact of

private advertising on cold turkey quitting, MT/MM, is an empirical question.  Given that product

advertising may often serve to inform or remind smokers of the private value of quitting, it is

reasonable to expect that MT/MM is also positive, creating positive public health externalities from

private advertising.

In addition to the advertising externalities, comparing the first terms in equations (3) and

(5) reveals the possible public health externalities from smoking cessation and the monopoly

distortion in the market.   These suggest additional reasons that the profit-maximizing level of

advertising M* will fail to reach the socially desirable level M**.  Because utility maximization

implies that the consumer sets the marginal benefits of product use equal to its market price,

from equation (1) we can substitute v C qS for PS  in the first term in equation (3).  The

comparison of the first terms then hinges on how (v C qS - MC) compares to V C QS .  If consumer

perceptions of the effectiveness of the products are on average correct, then qS = QS .  Public

health externalities from smoking cessation  – including the reduction of secondhand smoke and

insurance externalities – may mean that the social value of smoking cessation is greater than the

private value: V > v.4  The monopoly distortion in the product market also means that increasing
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product use is socially valuable at the margin.    Although the smoking cessation product market

is no longer a pure monopoly, this type of distortion is probably still relevant because patents

and the FDA approval process limit the extent of market competition.  Under these assumptions,

(V  C QS ) > (v  C  qS ) - MC.  

Our analysis thus suggests a number of reasons to expect that the marginal social benefits

of  advertising smoking cessation products are larger than the marginal impact on the firm’s

profits. Assuming diminishing marginal effectiveness of advertising messages implies that the

socially optimal level of advertising M** must therefore exceed the profit-maximizing level M*. 

This conclusion emerges from a simple model that highlights some of the main tradeoffs in the

welfare economics of advertising smoking cessation products.  In our empirical analysis we

estimate whether and how advertising affects several types of smoking cessation behavior.  Our

estimates shed light on the private and public returns from smoking cessation product

advertisements.  In terms of private profits, we directly estimate whether and how much

advertisements change the probability that a smoker attempts to quit using a smoking cessation

product.  This estimate corresponds to the term  MS/MM in equation (3).  In terms of public health,

we also estimate whether and how much advertising affects the probability that a smoker

successfully quits - both overall and with or without the use of a product.  These estimates of the

total impact of advertising correspond to the terms QS C MS/MM and QT C MT/MM in equation (5).

III. The Data and the Variables of Analysis 

Data

Our individual-level data comes from a marketing survey, the Simmons National

Consumer Survey (NCS).  The NCS provides detailed information on consumer behavior and
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magazine-reading and television-viewing habits (NCS 2005).  The Data Appendix provides

additional information about the NCS.  We pool data from the Fall 1995, Spring 1996, Spring

1997, Fall 1997, Spring 1998, Fall 1998, and Fall 1999 cross-sections of the NCS.  Because we

are studying smoking cessation, we restrict our sample to the 36,097 current or former smokers

who report having been a smoker within the past year.

We draw our advertising data from the Smoking Cessation Advertisements (SCADS)

archive that we compiled.  The SCADS archive is a collection of all print advertisements for

smoking cessation products, tobacco products, and smoking-related public service

announcements that appeared between January 1985 and May 2002 in 26 consumer magazines. 

The magazine set includes: Better Homes & Gardens, Black Enterprise, Business Week,

Cosmopolitan, Ebony, Essence, Family Circle, Glamour, Good Housekeeping, Jet, McCall's,

Modern Maturity, Money, National Geographic, Newsweek, People, Playboy, Readers Digest,

Rolling Stone, Seventeen, Sports Illustrated, Time, TV Guide, U.S. News &World Report,

Vogue, and Women's Day.  We selected these magazines to represent magazines most frequently

read by individuals with particular demographic characteristics.  Using magazine circulation and

readership data from three independent sources, we estimate that the 26 magazines in SCADS

account for between 30.0 and 57.5 percent of magazine circulation or readership in the US. (The

Data Appendix provides additional discussion of the choice of magazines and the sources of

these estimates.)

Although the SCADS magazines are a substantial portion of the market, the sample of

advertisements in SCADS is not a strictly random sample of all magazine advertisements.  To

establish how well advertising in SCADS magazines tracks all magazine advertising, we



5A simple regression of monthly advertising expenditures on the number of SCADS
advertisements in that month confirms that the variation in the SCADS data explains most of the
variation in advertising expenditures (R-squared = 0.79).
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Figure 1
SCADS advertisements versus CMR magazine advertising expenditures
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compare the number of advertisements of smoking cessation products in SCADS to data from

Competitive Media Reports on magazine advertising expenditures for the same products.  Figure

1 plots the pages of advertisements that appeared in the SCADS magazines in each year and total

magazine advertising expenditures in the same years.  Figure 1 shows that the advertising in

SCADS closely tracks total advertising expenditures.5  The only deviation between the SCADS

advertisements and the annual advertising expenditures is in 2002.  That difference occurs

because currently the SCADS archive ends in May, before the October 2002 launch and

subsequent advertising of the Commit nicotine lozenge.
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Table 1 presents the definitions and descriptive statistics for the main variables of interest

created from the NCS and the SCADS data.  Appendix Table A1 presents summary statistics for

the other variables we include in our models. We now turn to a more detailed discussion of the

key measures of smoking cessation behavior, advertising exposure, and other control variables

used in our analysis.

Measures of Smoking Cessation Behavior

We created a series of measures of smoking cessation behavior using responses to several

questions posed to all NCS respondents.  We use responses to the question, “Did you attempt to

quit smoking in the past 12 months?” to code our measure of a quit attempt.  Forty-three percent

of our sample of smokers attempted to quit in the past 12 months; this is comparable to estimates

from  the National Health Interview Survey and other national health surveys.  We combine the

response to the question about quit attempts with answers to the question, “Do you currently

smoke?” to identify respondents who “successfully” quit.  These individuals are smokers who

tried to quit smoking the past year and do not currently smoke.  Measured this way, 9.4 percent

of our sample successfully quit.  This quit rate is higher than other estimates that suggest that

less than 5 percent of current smokers successfully quit each year.  This difference is at least

partly because the time frame of the NCS does not allow us to measure long-term abstinence

from smoking.  Although for convenience we use the term “successful quitting” in the remainder

of this paper, this caveat should be kept in mind. Another caveat is that the self-reported quitting

behavior may not always be accurate.  However, a meta-analysis of studies that compared self-

reported smoking with biochemical markers of smoking shows that most people accurately
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report their smoking status (Patrick et al 1994), which provides indirect support for the accuracy

of self-reported quitting behavior.  

The NCS also asked all respondents who attempted to quit smoking about the methods

they used in the attempt.  We combined these responses with our measures of attempted and

successful quits to create additional measures of smoking cessation: a quit attempt with the use

of a smoking cessation product; a quit attempt without the use of a smoking cessation product; a

successful quit with the use of a smoking cessation product; and a successful quit without a

smoking cessation product.  When we use the various measures of smoking cessation behavior as

dependent variables in our econometric models, except for the probability of a quit attempt, the

probability being estimated is the joint probability of each previous decision.  For example, when

we estimate the probability of a successful quit attempt using a smoking cessation product, we

are estimating a model of the joint probability that a smoker attempts to quit, the probability he

uses a smoking cessation product, and the probability that he succeeds. 

Measure of Individual Exposure to Advertising

To construct measures of the advertising to which each NCS respondent was exposed we

merge all of the SCADS advertising data to each person in the NCS sample.  In the NCS, each

respondent is shown copies of the covers of over 100 consumer magazines.  He then reports how

many of the last four issues of each magazine that he read.  The variable Readim is the fraction of

issues of magazine m read by person i.  For each SCADS magazine that an NCS respondent

reported having read, we multiply the fraction of the last four issues he read times the number of

advertisements that appeared in that magazine over the previous 12 months.  Note that, in doing

so, we assume that an individual’s reading habits over the past four issues reflects his reading
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habits over the past year.  We then sum over all magazines in the SCADS sample.  The result is

our estimate of advertising to which a person was potentially exposed by reading the SCADS

magazines.  For example, the exposure to smoking cessation product advertising of respondent i

(AdExpi) is given by:

(6) AdExpi = Ads adim
m

im
=
∑

1

26

* Re

where subscript m refers to each of the 26 magazines in the SCADS sample.  Our measurement

approach assumes that two people who read the same number of issues of the same magazines

were exposed to the same number of advertisements.  This is imperfect because we do not know

if both people actually saw the advertisements, but it represents a vast improvement over

previous research.  Previous studies use market-level data on advertising, which requires the

implicit assumption that all individuals in a given market are exposed to the same advertising. 

We construct exposure measures for smoking cessation products, cigarettes, other

tobacco products, and smoking-related public service announcements (PSA).  Based on our

measures, the average current or former smoker in our sample was exposed to 13.5

advertisements for smoking cessation products over a 12 month period.  By contrast, the average

current or former smoker was exposed to more than ten times as many advertisements for

cigarettes in the same magazines –about 144.9 advertisements over a 12 month period, but was

exposed to very few (less than one) anti-smoking PSAs. 

To get a first glimpse of the relationship between cessation behavior and exposure to

advertising of smoking cessation products, Table 2 shows the fraction of past-year smokers who

attempt to quit and the fraction who successfully quit across different quartiles of the distribution
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of exposure to advertisements for smoking cessation products.  Table 2 shows a clear

relationship between the number of smoking cessation product advertisements a past-year

smoker potentially saw and the propensity to attempt to quit.  While 39.6 percent of smokers in

the first quartile of the exposure distribution attempted to quit, 46.4 percent attempted to quit if

they were in the highest quartile of the exposure distribution.  The fraction of past-year smokers

who attempt to quit steadily increases as they are exposed to more smoking cessation product

advertising.  However, when one plots the fraction of past-year smokers who successfully quit

against exposure to smoking cessation product advertising no clear pattern emerges.  Roughly

the same fraction of past-year smokers in the first and fourth quartiles succeeded in their quit

attempt (9.5 and 9.8 percent respectively).  

Other Control Variables

We also include in our models standard socio-economic control variables  (age, sex, race,

education, marital status, family size, presence of children in the household, employment status,

family income) as well as controls for overall magazine-reading habits, television-viewing

habits, and radio-listening habits.  Over the previous 12 months, the average person in our

sample read 144 issues of one or more of the magazines consistently included in the NCS.  Note

that only four percent of respondents reported that they read no magazines.  The average current

or former smoker in our sample watched 23 hours of television per week and listened to the radio

about 4 hours per week. Sixteen percent of the sample watched no television and 26 percent did

not listen to the radio in an average week.



6For example, for the latent variable y* that describes the net benefits of attempting to
quit with a smoking cessation product, equation (1) implies that y* = v qS -  PS.  As discussed
above, advertising may change the value a smoker attaches to quitting (v) and how effective he
thinks the product will be qS.  Characteristics such as age and schooling are included in the
vector of explanatory variables Z in equation (7) as additional possible determinants of v.  Our
data lack measures of PS, the price of the product.  Below we discuss why we expect product
price to be uncorrelated with our measure of advertising exposure.  
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IV. Econometric model and identification

As defined above, we use various discrete measures of smoking cessation behavior in the

past year as our key dependent variables.  We adopt the usual approach by assuming that the

discrete outcomes we observe are related to underlying latent variables describing the net

benefits of the smoking cessation behaviors6.  We assume the underlying latent variables are

linear functions of exposure to advertising and characteristics of the person and his household. 

We specify the general relationship as:

(7) Yi* = (0 + (1 AdExpi + Z (2 + ,i

where AdExpi refers to exposure to smoking cessation advertising, Z is a vector of other control

variables, and ,it is an error term.  We observe the given smoking cessation behavior (denoted by

Yi), only if the continuous latent variable exceeds a critical threshold.  Under the standard

formulation, Yi = 1 if Yi* >0  and Yi = 0 otherwise.  We estimate equation (7) by maximum

likelihood probit.

Our econometric approach uses variation in exposure to advertisements due to magazine-

reading habits as a natural experiment to identify the causal effect of advertising on smoking

cessation.  Because the NCS data allow us to include a rich set of control variables in our

models, we believe that the identifying variation in advertising exposure is exogenous, i.e.,

AdExpi is uncorrelated with the error term ,i  in equation (7).  In addition to including standard
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controls for individual socio-economic characteristics, we take several steps to further strengthen

our identification strategy.  First, our models include controls for general magazine-reading

habits and exposure to other media.  In this way, we control for the possibilities, say, that heavy

magazine-readers or television-watchers somehow differ in their unobserved propensity to quit

smoking.  Second, and probably more important, our models include a set of dummies reflecting

whether an individual read at least one issue of a SCADS magazine in the following general

categories:  general interest, women’s, young women’s, men’s, and African-American.  We also

include a set of over 100 dummies reflecting whether an individual read at least one issue of

each of the over 100 other magazines not included in SCADS.  With these controls, our

identification is based on within-category variation in exposure to advertisements in the SCADS

magazines, for example because one person reads Time while another reads Newsweek.  

The richness of our data allow us to address two potential challenges to relying on this 

type of natural experiment for identification.  First, it would be an invalid source of identification

if there are unobserved characteristics that determine people’s choices to read Time instead of

Newsweek that also determine their smoking cessation decisions.  In other consumer contexts,

this seems likely.  For example, some speciality magazines cater to consumers with specific

spending propensities; consumers who read a magazine devoted to firearms are more likely to

purchase ammunition, independent of their exposure to ammunition advertisements.  In our

context, the measure of advertising is unlikely to be correlated with unobservable characteristics

in this way because we measure advertising in magazines read by general audiences or by broad

sub-groups (women’s, men’s, etc.).  We believe it is implausible that smokers who plan to quit

choose to read Time because it contains more advertisements for smoking cessation products.  



7Of course, we do not include literally every possible explanatory variable from the NCS
data.  Our claim is that our econometric specification approximates the model firms use to target
their advertisements.
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Second, our identification strategy would be weaker if we did not observe the individual

characteristics the firms might use to target advertisements across magazines.  Table 3 reports

the results of an auxiliary regression that suggests that firms do in fact use the characteristics of

magazines’ readers to target advertising.  The regression shows that our measure of advertising

exposure (AdExpi ) is statistically and significantly associated with a number of observable

characteristics.  For example, past-year smokers are exposed to more advertisements if they are

older (up to the age of about 60), more educated, female, higher income, and have health

insurance.  These characteristics are also very plausibly associated with a higher propensity to

attempt to quit, even independent of differences in advertising exposure.  The patterns in Table 3

are thus consistent with profit-maximizing producers targeting their advertisements to magazines

read by many potential quitters, in order to capture a larger market share of those quitters as

buyers of their products.  So even if the advertisements do not encourage cessation, this reverse

causality would yield spurious results in our probit models of the effect of advertising on

smoking cessation behaviors. 

However, the strength of our data largely eliminates the potential for reverse causality. 

We are using exactly the same data that producers use for their advertising decisions:  The NCS

website’s promotion materials state that their data are used by every major marketing firm and

advertising agency in the U.S.  (NCS 2005).  Therefore, as econometricians we can observe and

control for the same characteristics that firms use to target advertising.  Instead of being in the

error term ,i  in equation (7), we include these characteristics in the Z vector.7  Because we



8Although it has many advantages, the NCS data set does not contain prices of smoking
cessation products and does not consistently provide information on respondents’ geographic
location (which could be used to merge market-level price measures and policy variables). The
1999 wave of the NCS contains information on the state of residence of all respondents.  For the
1995-1998 waves, the NCS contains information on the city of residence for respondents living
in the largest markets.  Using this information, it is possible to identify state of residence for
about half of these samples.

19

control for the same characteristics, we econometrically identify the effect of advertising using

differences in exposure for people who are observationally equivalent on the observed

characteristics.  For example, while all college-educated smokers are exposed to more

advertisements, our identification does not use between-educational-group variation and only

relies on the within-group variation among past-year smokers with similar levels of education. 

Our identification strategy should also minimize any bias stemming from the fact that

data limitations force us to omit from our empirical models:  product prices; cigarette prices; and

measures of tobacco control policies.8  Because firms simultaneously choose advertising levels

and product prices, in some empirical contexts it would be important to control for the product

prices consumers face.  Similarly, because firms might adjust their advertising of smoking

cessation products in reaction to a state cigarette tax hike or enactment of a new worksite

smoking ban, it could be important to control for these variables as well.  However, we exploit

individual level variation in advertising exposure that arises because individuals read different

nationally distributed magazines.  In this empirical context, the variation in advertising exposure

can be expected to be uncorrelated with state and local variation in product prices, cigarette

prices, and tobacco control policies.  Product prices could be correlated with our measure of

advertising exposure only if firms can price discriminate across consumers.  Although firms may

be able to price discriminate across consumers by providing coupons, of the advertisements for



9Rather than an actual coupon, the advertisements typically include a reference to a toll-
free telephone number or a website where coupons can be obtained.
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smoking cessation products in the SCADS archive from 1994 - 1999, only 8 percent (38 of 451

advertisements) contained references to coupons.9  This suggest our empirical strategy will

mainly identify an advertising effect, not a coupon effect.

As a final note, we compare our identification strategy to approaches used in previous

studies of pharmaceutical advertising.  Other studies that use market-level data rely on temporal

variation in advertising and/or differences in advertising expenditures across markets to identify

the effects of advertising (see the references in footnote 1).  In contrast to our approach, these

studies are more likely to face the reverse causality problem if producers react to underlying

variation in the propensity to quit smoking and target their advertising efforts to capture market

share.  For example, over the calendar year the propensity to quit smoking is probably higher in

January due to New Year’s resolutions.  Producers also advertise smoking cessation products

more heavily in January: average advertising expenditures in January are twice as high as in the

summer months (Avery et al. 2005a).  If producers compete for market share among a fixed

stock of New Year’s- inspired cessation attempts, it could create a positive association between

monthly advertising and cessation rates even if advertising does not causally affect cessation. 

Relying on variation in advertising expenditures across markets could create a similar bias.  For

example, according to CDC (2001b) estimates, across major metropolitan areas the rate of adult

smoking prevalence varies from a high of 31 percent in Knoxville Tennessee to a low of 13

percent in Orange County California.  It would not be surprising for manufacturers of smoking

cessation products to compete for market share of potential quitters by targeting heavier-smoking



10Berndt (1991) uses the firm’s cost of advertising as his textbook example of an IV that
can be excluded as a direct determinant of consumer demand.  Advertising costs will be a valid
IV, only if they vary over time and/or across markets independently of unobserved determinants
in consumer demand.  In practice such variation may be hard to find.  For example, Iizuka and
Jin (2005b) use the average wage in occupations related to the costs of media production as an
IV for pharmaceutical advertising.  This source of identification will be invalidated, however, if
unobserved market-specific shocks drive up wages in media-related occupations and also make
the same markets more lucrative places in which to advertise.  Our intent here is not to single out
for criticism this or any other study that uses IVs, but to stress that the IV approach requires
untestable and often controversial assumptions.
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metropolitan areas like Knoxville.  Some previous studies use the method of instrumental

variables and treat advertising as endogenous, but these studies face the challenge of finding

sufficiently powerful IVs that can be excluded from a model like equation (7) and are

uncorrelated with the error term.10  Given the well-known challenges of IV estimation, we

believe our data-driven identification strategy provides a compelling alternative approach.

V.  Results

Tables 4, 5 and 6 report selected coefficients from our probit models of smoking

cessation behaviors.  Overall, the results suggest that exposure to smoking cessation advertising

does indeed influence the behavior of smokers.  When smokers see more advertising, they are

more likely to attempt to quit and are more likely to successfully quit (Table 4).  In the models

reported in Tables 5 and 6, we distinguish whether the quit attempts or successful quits involved

the use of a smoking cessation product.  We find that exposure to more smoking cessation

product advertisements increases quit attempts and successful quits with or without the use of

products.  In columns 2 and 4 of the Tables we add a quadratic term to allow the probit index to

be nonlinear in advertising exposure.  In two of the three quit attempt models, we find evidence

that the relationship is non-linear.  We find no evidence of non-linearities in the models of



11Estimates from these alternative specifications are relatively imprecise.  If firms
discover over time that advertisements in certain magazines are more effective, we would expect
to find that the estimated impact of the advertisements is higher in later survey waves.  This
would be problematic for our identification strategy, but we find no evidence it is occurring.  We
have also examined the pattern of advertisements across magazines over time, and find no
obvious signs that advertisers are changing the targeting of their advertisements in response to
what they learn over time.
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successful quits.  We have explored several other specification issues in additional models that

are not reported but are available upon request: (i) we find that the effects of advertisements for

prescription products were generally similar to the effects of exposure to advertisements for

products available over the counter; and (ii) we find that the effects of advertisements across

survey waves are generally similar.11 

Table 7 presents results that illustrate the magnitude of the estimated relationships

between advertising exposure and the smoking cessation behaviors.  In Table 7 we use our

model estimates to predict the probability of the smoking cessation behaviors at different levels

of exposure to advertisements for smoking cessation products.  To predict each probability, we

calculate the underlying index with each person’s actual value of all independent variables

except for the smoking cessation product advertising.  We then construct five versions of the

underlying index with values of smoking cessation advertisements set to 0, 5, 10, 15, and 20

advertisements.  These values span the range of observed magazine advertising for smoking

cessation products in our sample during our sample period.  For each outcome, we then average

the predicted probability across all respondents.

 Reading across the top row in Table 7, our model predicts that exposure to an additional

five advertisements increases the probability of attempting to quit by almost 1.5 percentage

points.  The impact of additional advertisements on quit attempts slightly diminishes at higher
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levels of  advertising exposure.  Interestingly, our results suggest that quit attempts that involve

the use of a product are not very responsive to advertisements; quit attempts that do not involve

the use of a product are much more responsive.   Our model of a successful quit predicts that

exposure to an additional five advertisements increase the probability by a little less than ½

percentage point.  In this case, the impact of additional advertisements on quit attempts slightly

increases at higher levels of advertising exposure.  Successful quits with and without the use of a

product show similar responsiveness to advertising. 

The models reported in Tables 4- 6 include a rich set of control variable, but we only

report here our findings for exposure to other types of smoking-related advertisements.  (An

Appendix with complete results is available on request.)  The results suggest that exposure to

cigarette advertising reduces the probability of attempted and successful quits; this question is

explored in detail in Avery et al. (2005b).  There is also some evidence that exposure to

advertising for other types of tobacco products reduces the probability of a successful quit.  We

find no evidence that smokers who are exposed to more anti-smoking public service

announcements in magazines are more likely to attempt or to successfully quit smoking. 

VII.  Discussion 

Our empirical results help quantify both the private profits and public health returns to

smoking cessation product advertising.  A back-of-the-envelope calculation illustrates the

magnitude of these returns.  If the industry increased its average annual expenditures on

magazine advertising by about $2.6 million or 10 percent, we calculate that it would expose the



12Over the period covered in our sample (1996-1999), annual expenditures on magazine
advertising averaged about $26 million (Competitive Media Reports various years).  Assuming
constant average costs, a 10 percent increase in expenditures corresponds to a 10 percent
increase in the number of advertisements.  In our sample the average respondent was exposed to
13.5 advertisements in SCADS magazines.  Because the SCADS magazines account for
somewhere between 30.0 and 57.5 percent of magazine circulation or readership, our measures
of advertising exposure probably account for a similar fraction of total advertising exposure.
This implies that respondents were exposed to between 23.5 to 45 advertisements in total.  We
assume the average exposure was 35 advertisements, the approximate mid-point of this range, so
a ten percent increase corresponds to 3.5 more advertisements.     

13Our back-of-the-envelope calculation is too uncertain to draw strong conclusions about
the profitability of advertising, but these numbers seem roughly consistent with the first order
condition for profit maximization given by equation (3).  A key assumption in the calculation is
the amount of spending by the typical product user.  In 1996, estimates of the maximum cost of 
three months of the nicotine gum or patch range from $400 to $745 (Novotny et al 2000, pp.
297-298).  The usual recommendation is that the products should be used for up to 10 weeks, so
some users may be spending much less than $400 - $745.  Nicotine gum and patches are
typically sold in packages containing a 1-week supply or more, so at a minimum product use
probably involves expenditures of at least $35.  
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average consumer to about 3.5 more advertisements each year.12  Our empirical models predict

that such an increase in advertising would increase cessation attempts by about 1.0 percentage

points, from a baseline of 43 percent.  In the mid-1990s there were (in round numbers) 50

million smokers, so a 1.0  percentage point increase corresponds to 500,000 new attempts to quit

smoking.  However, our empirical results also suggest that only about 11,000 of these new quit

attempts would involve the use of a smoking cessation product.  Assuming the typical user

spends about $300 on the products, our results suggest that increasing advertising expenditures

by $2.6 million might increase sales by about $3.3 million.13  The industry might see some

additional future return from stimulating 489,000 attempts where products were not used, to the

extent that smokers who fail in their first attempt eventually resort to products in their future

attempts.   Psychological research suggests that smokers typically make multiple attempts before
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they successfully quit, moving through stages of change from contemplation to action

((Prochaska and DiClemente 1983, DiClemente et al 1991). Advertising might move smokers

along in this process.

Our models predict that the public health gains from increasing advertising exposure by

3.5 advertisements would be to increase successful cessation by 0.2 percentage points.  With

about 50 million current smokers, this implied effect translates into 100,000 additional quits each

year.  One way to consider the longer-term implications of 100,000 extra quits annually is in

terms of steady state smoking prevalence.  In the steady state, the rate of smoking prevalence =   

i / (i + c), where i is the smoking initiation rate and c is the smoking cessation rate.  In the mid-

1990s, the smoking initiation rate was about 0.01 (1.5 million new smokers/ 150 million

non-smoking adults), and the smoking cessation rate was about 0.03 (1.5 million quits/ 50

million smoking adults), yielding a steady state smoking rate of 25 percent.  Increasing the

smoking cessation rate by 0.2 percentage points implies that the steady state smoking rate falls to

23.8 percent.  Although not a large drop, it is more than half of the observed drop over the

1990s, when actual smoking prevalence fell from 25.5 percent in 1990 to 23.3 percent in 2000. 

Tobacco control efforts have since intensified, especially after the 1998 Master Settlement

Agreement with the cigarette industry, and smoking prevalence has fallen further to 20.9 percent

(CDC 2005).    Private advertising of smoking cessation products may have contributed to some

of this drop as well.    

Public health advocates have called for more government expenditures on programs to

promote smoking cessation.  Our analysis and empirical results could be used to argue for

subsidies for cessation product advertisements, but it is even simpler to argue for less regulation. 
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Avery et al. (2005a) note the irony that in some ways, advertisements of pharmaceutical

products for smoking cessation have been more heavily regulated than cigarette advertisements. 

Food and Drug Administration (FDA) regulations increase the cost of magazine advertisements

for prescription products by requiring an extra page of disclosures about side effects.  Avery et

al. (2005a) estimate if the FDA had allowed all smoking cessation products to be sold over the

counter instead of by prescription only, thus escaping this requirement, the number of smoking

cessation advertisements would have increased by 80 percent.  Looking to the future, the

pharmaceutical industry continues to develop new products for smoking cessation; for example,

Varenicline, a nicotine agonist, is currently in phase III clinical trials.  The Federal Trade

Commission has urged the FDA drop its requirement that pharmaceutical print advertisements

include detailed drug side-effects listings, in favor of allowing "brief summary" risk warnings

(Federal Trade Commission 2004).  This regulatory reform could lead to more advertisements

for Vanenicline and other new prescription products for smoking cessation.  Another potentially

very significant regulatory change was the reform of FDA regulations in 1997 which made

television advertising of pharmaceuticals much more prevalent. An important direction for future

work is to explore the impact of televison advertisements on smoking cessation.

The spillover effects we identify have broader implications for the economics of

advertising.  Many theoretical and empirical studies of the economics of advertising focus on

strategic interactions between firms selling competing products in a market.  In our case study,

advertisements for smoking cessation products generate spillover benefits because smokers can

also quit smoking by cold turkey, do-it-yourself methods that do not involve market purchases. 

Non-market household production is central to the economics of health behaviors (Grossman
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1972, 2000), and advertisements for other pharmaceutical products may generate spillover

effects for health behaviors other than smoking cessation.  For example, statin drugs to reduce

high blood cholesterol are heavily advertised.   Because the Clinical Practice Guidelines for

cholesterol control recommend dietary changes, exercise, and weight loss before beginning drug

therapy (National Institutes of Health 2001), DTC advertisements for statins could lead to these

healthier behaviors.  In fact, in a survey of consumers who discussed an advertised drug during a

physician visit, 52 percent report that their physician suggested a health behavior change, while

only 43 percent report receiving a prescription for the advertised drug (Weissman et al. 2003). 

Because consumers may also substitute advertised products for health behavior changes,  the net

public health impact of DTC advertising is ambiguous, although presumably consumer welfare

increases.  Even more generally than DTC advertising and health behaviors, advertising of a

wide range of consumer products may have important and under-studied spillover effects on

various non-market behaviors.     
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Table 1  Descriptive statistics for selected variables

Variable
Mean

(Std. Dev.) Variable definition
Attempted to quit* 0.43 = 1 if tried to quit in past 12 months, 0 otherwise

Attempted to quit and used product* 0.02
= 1 if tried to quit in past 12 months and used product, 0 
otherwise

Successfully quit* 0.09 = 1 if tried to quit and non smoker, 0 otherwise

Successfully quit and used product* 0.10
= 1 if tried to quit, used product, and non smoker, 0 
otherwise

Attempted to quit and did not use product* 0.32
= 1 if tried to quit in past 12 months and did not use 
product, 0 otherwise

Successfully quit and did not use product* 0.07
= 1 if tried to quit, did not use product, and non smoker, 0 
otherwise

Advertising exposure
Advertisements (in SCADS magazines read over past 
12 months) for:

Smoking cessation products 13.49
(12.88)

  -Habitrol, Nicoderm patch, Nicorette Gum, Nicotrol 
(Inhaler, patch), Prostep patch, Zyban

Cigarettes 144.88
(138.12)

  -all cigarettes

Other tobacco products 4.57
(9.13)

  -snuff, chewing tobacco, rolling tobacco, cigars, and 
cigarillos

Public service announcements 0.77
  -public service announcements aimed at getting smokers 
to quit

Media exposure
Magazine issues read in year 144.25

(137.56)
Number of magazine issues read in previous 12 months

Read no magazines* 0.04
= 1 if read no magazines in previous 12 months, 0 
otherwise

No cigarette advertising magazine* 0.58 = 1 if read at least one issue of Good Housekeeping, 
Modern Maturity, National Geographic, Seventeen, or 
Reader's Digest  

TV hours 23.15
(22.73)

Hours watch television in average week

Watch no TV in average week* 0.16 = 1 if watch no television in average week
Radio hours 4.14

(6.61)
Hours listen to radio in average week

Listen to no radio in average week* 0.26 = 1 if listen to no radio in average week
*Indicator variables - figure denotes percent of sample.  N=36,097  Source:  Multiple waves of NCS surveys and 
SCADS archive.
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Quartile Attempted Succeeded
Q1 (0 to 3.1 advertisements) 0.396 0.095
Q2 (3.1 to 10.3 advertisements) 0.413 0.091
Q3 (10.3 to 20.0 advertisements) 0.433 0.090
Q4 (20 or more advertisements) 0.464 0.098

Table 2.  Fraction of smokers who attempted to quit and successfully quit, 
by quartile of distribution of smoking cessation product advertising exposure

Source: Simmons NCS surveys and SCADS archive.
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Table 3. OLS coefficients - Advertising exposure as a function of individual socio-dem ographic characteristics
O LS results

Variable

Age 0.1691 *** -0.2985
(0.0287) (0.2992)  

Age squared -0.1395 *** -0.4751
(0.0309) (0.3221)  

HS dropout (vs high school graduate) -1.4573 *** -12.3668
(0.2105) (2.1962) ***

Some college (vs high school graduate) 1.4326 *** 6.1819
(0.1610) (1.6801) ***

College BA or more (vs high school graduate) 1.1201 *** -4.7045
(0.1913) (1.9964) **

Hispanic (vs. W hite) 1.8916 *** 26.6610
(0.3019) (3.1499) ***

Black  (vs. W hite) 5.1435 *** 89.5911
(0.2415) (2.5200) ***

Asian and other (vs. W hite) 0.9956 *** 10.3354
(0.3699) (3.8598) ***

Female 3.2432 *** 34.7751
(0.1348) (1.4065) ***

Employed -0.5401 *** -4.1136
(0.1656) (1.7276) **

Family income*10-3 0.1869 *** 1.0318
(0.0460) (0.4805) **

Family income squared*10-8 -0.0400 * -0.0475
(0.0216) (0.2256)  

Divorced/widowed/separated (vs. married) 0.0692  8.5065
(0.1672) (1.7444) ***

Never married (vs. married) 0.2775  11.6737
(0.1994) (2.0812) ***

Family size 0.2899 *** 4.1124
(0.0492) (0.5130) ***

Number of children 0.1045  2.2316
(0.1770) (1.8472)  

M edicaid -0.0112  -0.4350
(0.3581) (3.7372)  

M edicare+M edigap 0.9069 * 9.3343
(0.5431) (5.6673)

No insurance -0.5940 *** -3.8411
(0.1599) (1.6686) **

Data from  Fall 95 survey (vs.Fall 99) -0.6502 *** 105.8713
(0.2383) (2.4868) ***

data from  Spring 96 survey (vs. Fall 99) 6.1697 *** 73.3369
(0.2279) (2.3781) ***

data from  Spring 97 survey (vs. Fall 99) 5.2736 *** 37.4814
(0.2207) (2.3033) ***

data from  Fall 97 survey (vs. Fall 99) 5.2559 *** 53.4440
(0.2220) (2.3169) ***

data from  Spring 98 survey (vs. Fall 99) 7.1556 *** 24.0165
(0.2215) (2.3117) ***

data from  Fall 98 survey (vs. Fall 99) 1.3128 *** -16.2891
(0.2820) (2.9429) ***

intercept 1.5009 ** 81.6164
(0.7147) (7.4582) ***

R-squared 0.0915 0.1391
Adj R-squared 0.0909 0.1385
N

Sm oking cessation products 
ads Cigarette ads

36097
Notes:  *** denotes statistical significance with p-value <0.01, ** denotes significance with p-value < .05, * denotes 
significance with p-value < .10.
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Variable 1 2 1 2
Smoking cessation product advertisements 0.0045 *** 0.0086 *** 0.0053 *** 0.0033

(0.0012) (0.0021) (0.0016) (0.0029)
Smoking cessation product advertising2*10-2 -0.0075 ** 0.0037

(0.0032) (0.0044)
Other advertising exposure:
Cigarette advertisements*10-2 -0.0397 *** -0.0404 *** -0.0506 *** -0.0505 ***

(0.0125) (0.0126) (0.0178) (0.0178)
Advertisements for other tobacco products -0.0012 -0.0009 -0.0042 ** -0.0043 ***

(0.0011) (0.0011) (0.0016) (0.0016)
Public service announcements -0.0096 -0.0100 -0.0100 -0.0097

(0.0071) (0.0071) (0.0101) (0.0101)
LR chi2(k) 867.17 872.6 660.43 661.11
k 148 149 148 149
Prob > chi2 0 0 0 0
Log likelihood -24196.6 -24193.9 -10886.8 -10886.4
Pseudo R2 0.0176 0.0177 0.0294 0.0295

Tried to quit
Didn't try to quit
Total N
Successfully quit
Didn't try to quit or tried and failed
Total N 36097

Table 4.  Selected probit coefficients - Quit attempt and successful quit

36097
3378
32719

Quit Attempt Successful Quit

15399
20698

Notes: *** denotes statistical significance with p-value <0.01, ** denotes significance with p-value < .05, * 
denotes significance with p-value < .10. Other controls include age, age squared, education (three categories), 
race (three categories), sex, employment status, family income, family income squared, marital status (two 
categories), family size, presence of children in household, indicators for survey wave (season and period), 
indicator for SCADS magazines that accept no cigarette advertising, total issues of magazines read, indicator for 
people who read no magazines, TV hours watched in average week, Radio hours listened in average week, 
watch no TV, listen to no radio, indicators for four categories of SCADS magazines (womens’, young womens’, 
African American, men’s, general interest), and indicator for individual magazines other than SCADS.
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Table 5.  Selected probit coefficients - Quit attempt and successful quit using smoking cessation product

Variable 1 2 1 2
Smoking cessation product advertisements 0.0027 * 0.0002 0.0064 ** 0.0030

(0.0016) (0.0029) (0.0028) (0.0050)
Smoking cessation product advertising2*10-2 0.0044 0.0062

(0.0043) (0.0075)
Other advertising exposure:
Cigarette advertisements*10-2 -0.0397 ** -0.0397 ** 0.0095 0.0096

(0.0176) (0.0176) (0.0314) (0.0314)
Advertisements for other tobacco products -0.0006 -0.0008 -0.0049 * -0.0051 *

(0.0016) (0.0016) (0.0029) (0.0029)
Public service announcements -0.0067 -0.0063 -0.1357 *** -0.1338 ***

(0.0102) (0.0102) (0.0221) (0.0221)
LR chi2(k) 940.74 941.82 429.53 430.19
k 148 149 148 149
Prob > chi2 0 0 0 0
Log likelihood -11404.8 -11404.261 -3183.3534 -3183.0206
Pseudo R2 0.0396 0.0397 0.0632 0.0633

Tried to quit with smoking cessation product
All others
Total N
Successfully quit with smoking cessation product
All others
Total N

686
35411
36097

3674
32423
36097

Quit Attempt Successful Quit

Notes:  *** denotes statistical significance with p-value <0.01, ** denotes significance with p-value < .05, * denotes 
significance with p-value < .10. Other controls include age, age squared, education (three categories), race (three 
categories), sex, employment status, family income, family income squared, marital status (two categories), family 
size, presence of children in household, indicators for survey wave (season and period), indicator for SCADS 
magazines that accept no cigarette advertising, total issues of magazines read, indicator for people who read no 
magazines, TV hours watched in average week, Radio hours listened in average week, watch no TV, listen to no 
radio, indicators for four categories of SCADS magazines (womens’, young womens’, African American, men’s, 
general interest), and indicator for individual magazines other than SCADS.
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Table 6.  Selected probit coefficients - Quit attempt and successful quit without using smoking cessation product

Variable 1 2 1 2
Smoking cessation product advertisements 0.0033 *** 0.0092 *** 0.0046 *** 0.0040

(0.0012) (0.0022) (0.0018) (0.0032)
Smoking cessation product advertising2*10-2 -0.0108 *** 0.0010

(0.0033) (0.0048)
Other advertising exposure:
Cigarette advertisements*10-2 -0.0212 * -0.0222 * -0.0472 ** -0.0471 **

(0.0129) (0.0129) (0.0192) (0.0192)
Advertisements for other tobacco products -0.0009 -0.0005 -0.0035 ** -0.0035 **

(0.0011) (0.0012) (0.0018) (0.0018)
Public service announcements -0.0063 -0.0068 -0.0098 -0.0097

(0.0073) (0.0073) (0.0105) (0.0105)
LR chi2(k) 1041.68 1052.25 684.45 684.49
k 148 149 148 149
Prob > chi2 0 0 0 0
Log likelihood -22236.473 -22231.185 -9235.0349 -9235.0111
Pseudo R2 0.0229 0.0231 0.0357 0.0357

Tried to quit without smoking cessation product
All others
Total N
Successfully quit without smoking cessation product
All others
Total N

Successful Quit

2692
33405
36097

11725
24372
36097

Quit Attempt

Notes:  *** denotes statistical significance with p-value <0.01, ** denotes significance with p-value < .05, * denotes significance 
with p-value < .10. Other controls include age, age squared, education (three categories), race (three categories), sex, 
employment status, family income, family income squared, marital status (two categories), family size, presence of children in 
household, indicators for survey wave (season and period), indicator for SCADS magazines that accept no cigarette 
advertising, total issues of magazines read, indicator for people who read no magazines, TV hours watched in average week, 
Radio hours listened in average week, watch no TV, listen to no radio, indicators for four categories of SCADS magazines 
(womens’, young womens’, African American, men’s, general interest), and indicator for individual magazines other than 
SCADS.
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Table 7  Predicted effects of changes in smoking cessation product advertising 

Advertisements seen in past year
0 5 10 15 20

Probability of attempted quit 0.392 0.408 0.422 0.435 0.447

Probability of attempted quit using product 0.099 0.099 0.100 0.101 0.102

Probability of attempted quit without using product 0.295 0.310 0.323 0.334 0.344

Probability of successful quit 0.085 0.088 0.091 0.094 0.098

Probability of successful quit using product 0.017 0.017 0.018 0.019 0.020

Probability of successful quit without using product 0.067 0.070 0.073 0.075 0.079
Notes:  Predicted probabilities generated using coefficient estimates from Model 2 from Tables 4-6.  
Actual value of all other variables used in calculation.
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Appendix Table 1  Descriptive statistics

Variable Mean Std. Deviation
Attempted to quit* 42.66
Successfully quit* 9.36
Advertising exposure
Smoking cessation products 13.49 12.88
Cigarettes 144.88 138.12
Other tobacco products 4.57 9.13
Anti-smoking public service announcements 0.77 1.49
Type of health insurance held
Private* 70.23
Medicaid* 3.74
Medicaid+Medigap* 1.55
No insurance* 24.49
Media exposure
Magazine issues read in year 144.25 137.56
Read no magazines* 4.32
Reader of 1+ magazines that accept no cigarette advertising* 57.8
Average weekly hours of television viewing 23.15 22.73
Watch no TV in average week* 15.8
Average weekly hours of radio listening 4.14 6.61
Listen to no radio in average week* 26.33
Other control variables
Age 43.04 14.39
Family income 51311.43 41612.85
Family size 3.01 1.74
Children in household* 59.31
Education less than high school* 13.82
Education high school diploma* 33.06
Education some college* 33.21
Education B.A. and higher* 19.91
White* 83.56
Hispanic* 4.98
Black* 8.24
Asian and other* 3.21
Female* 52.92
Employed* 71.31
Married* 51.35
Divorced/widowed/separated* 26.87
Never married* 21.78
Survey wave
Fall 1995* 11.71
Spring 1996* 14.82
Spring 1997* 15.08
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Appendix Table 1  continued

Variable Mean Std. Deviation
Fall 1997* 14.65
Spring 1998* 14.67
Fall 1998* 6.91
Fall 1999* 22.15
N=36,097
*Indicator variables - figure denotes percent of sample
Source:  Multiple waves of NCS surveys.  See Table 2 for variable definitions.
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DATA APPENDIX

The SCADS Archive

The SCADS archive is a collection of all print advertisements for smoking cessation
products, tobacco products, and smoking-related public service announcements that appeared
between January 1985 and May 2002 in 26 consumer magazines.  The magazine set includes:
Better Homes & Gardens, Black Enterprise, Business Week, Cosmopolitan, Ebony, Essence,
Family Circle, Glamour, Good Housekeeping, Jet, McCall's (name changed to Rosie’s on
January 1, 2001), Modern Maturity, Money, National Geographic, Newsweek, People, Playboy,
Readers Digest, Rolling Stone, Seventeen, Sports Illustrated, Time, TV Guide, U.S. News
&World Report, Vogue, and Women's Day.  SCADS also includes advertisements from two
medical journals: the Journal of the American Medical Association and the New England
Journal of Medicine.  Because the NCS does not ask whether respondents read these journals,
we do not include them in our analysis.

We selected these magazines to represent magazines most frequently read by individuals
with particular demographic characteristics.  We defined 22 groups by race (3 groups), education
(5 groups), income (5 groups), age (5 groups), gender (2 groups), and smoking status (2 groups). 
Using data on magazine reading from the 1998 NCS we chose the ten magazines most frequently
read by members of each group.  Although we defined 22 groups, members of each group often
read the same magazines.  Consequently, instead of 220 magazines, the final set includes the
above 26 magazines.  We were unable to use three magazines because we could not locate all
issues in our sample period.  In those three cases we substituted the next most widely read
magazine for the group in question.  Using magazine circulation data from three independent
sources, we estimate that the 26 magazines in SCADS account for between 30.0 and 57.5 percent
of magazines circulating in the US.  The lower figure is based on total circulation across 580
magazines reported in Audit Bureau of Circulation’s (2003) Magazine Trend Report.  The higher
figure is estimated from readership data for the 172 magazines included in the NCS.  The
SCADS magazines represents 5% of the 580 magazines in the Magazine Trend Report data but
account for 30.0 percent of circulation.

The Simmons National Consumer Survey (NCS)

The NCS is a repeated cross-sectional survey.  The sample for each wave is
independently drawn.  The NCS employs a multi-stage stratified probability sample.  The final
sample represents a representative probability sample of all adults living in households in the
U.S. (excluding Hawaii and Alaska).  In order to minimize respondent fatigue the data are
collected in several phases.  In Phase 1 respondents are interviewed (face-to-face).  In Phase 1
interviewers collect demographic data and data on the magazines respondents read.  To collect
this information interviewers present respondents with a deck of cards on each of which is 
printed the logo of one of the 182 magazines in the Simmons sample.  If a respondent reports
that he has read any portion of a magazine he is asked a set of questions about readership,
including whether he reads the whole magazine.  During the second part of Phase 1 respondents
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report, by filling out a questionnaire, whether they purchase and use specific products, including
smoking cessation products.  

Survey response rates in the NCS are generally high (approximately 70 percent) and
compare well with other widely-used surveys in health economics and health services research. 
For example:  in the 2002 Behavioral Risk Factor Surveillance Survey the median response rate
across states was 58 percent (range: 42 percent to 83 percent); for the 2002 National Health
Interview Survey (NHIS) the total household response rate was approximately 90 percent and
the final response rate for the Adult Sample Person was 74 percent (CDC 2003, 2004).

The rates of smoking behaviors in the NCS are very similar to rates estimated from other
national data sets.  In the NCS, approximately 26 percent of the 1995 sample smoke and 24
percent of the 1998 sample smoke.  By comparison, from the NHIS, the CDC (1997, 2003)
estimates that the prevalence of smoking among adults was 25 percent in 1995 and 24 percent in
1998.   In the pooled waves of the 1995-1999 NCS, about 43 percent of smokers reported that
they attempted to quit during the past year.  By comparison, in the 1995 NHIS, 46 percent of
current daily smokers had stopped smoking for at least one day during the past year because they
were trying to quit; in the 1998 and 2000 NHIS the quit attempt rates were 39 percent and 49
percent, respectively.  (The slight differences between the NCS and the 1995 and 2000 NHIS
estimates of the prevalence of quit attempts are probably due to differences in the wording of the
survey questions used to define a quit attempt; it is not clear why the rate of quit attempts is
lower in the 1998 NHIS.)  In the pooled waves of the 1995-1998 NCS, of those who attempted to
quit, 22 percent were not smoking at the time of the survey.  In the 2000 NHIS, 22 percent of
those who attempted to quit were successful.  Of smokers who attempted to quit:  21.9 percent of
NCS respondents using a smoking cessation product, compared to 20.1 percent in the NHIS.  We
have also completed a descriptive study that uses the 1995-1999 NCS data and the 2000 NHIS to
explore socio-economic differences in quit attempts and in quit methods used (Plassman et al.
2005).  The NCS and NHIS samples are very similar in terms of socio-economic characteristics
such as age, family income, education, ethnicity, and health insurance status.   
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