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Abstract

We will examine how DTCA affects physician prescribing patterns and courses of care for patients suffering from osteoarthritis.  The two goals of this paper are to 1) determine the degree to which DTCA affects physician patient populations, and 2) determine the impact of DTCA on the frequency of physician prescribing.  Of special interest in this study is the differing nature of the two major goods for the treatment of osteoarthritis, Vioxx and Celebrex.  Clinical evidence has raised concerns regarding cardiovascular side-effects.  This evidence ultimately led the maker of Vioxx (Merck) to withdraw the drug from the market. We will thus examine the differing impact of advertising for these two drugs, and whether the clinical community reacted to mounting evidence regarding Vioxx’s adverse effects even before the recall of the drug.  The primary data for this study are taken from a geographically diverse national research network of 72 primary care practices with 348 physicians in 27 states. Brand specific advertising data was collected for local and network television at the monthly-level for the top 75 media markets.   Results of fixed effects models suggest that local Vioxx and national Celebrex advertising tended to increase the flow of OA patients into the physician practice though local Celebrex advertising had the opposite effect.  Also, local DTCA Vioxx tended to increase the likelihood that patients received both Vioxx and Celebrex on net, once they had seen the physician.  Further, evidence is presented which suggests that physicians reacted to academic journal publications and also reduced the frequency of prescribing Vioxx when their patient populations contain higher rates of diagnosed cardiovascular disease.
* This paper was funded by grants from the Agency for Healthcare Research and Quality (1 R01 HS011326-01A2) and from the National Heart Lung and Blood Institute (1 R01 HL077841-01).

I. Introduction

In August of 1997 the Food and Drug Administration (FDA) relaxed the rules governing television advertising of prescription pharmaceutical products.  Before that time, broadcast ads were permitted only to mention either the name of a drug, or a disease against which a drug was effective, but not both.  After August of 1997, pharmaceuticals were allowed to mention both the disease and drug brand name (as long as a brief list of side effects was mentioned and a 1-800 number or World Wide Web site was provided with more detailed information).  Shortly thereafter, expenditures on direct to consumer advertising (DTCA) for prescription pharmaceuticals soared.  Spending for DTCA for prescription drugs went from $596 million in 1995 to approximately $1.2 billion in 1997 [1] and an estimated $2.5 billion by 2000 [2].  This has lead to a great deal of debate in the medical profession and among health care insurers and managed care organizations.  However, very little is actually known about the effects of DTCA for the efficient allocation of prescription drugs. 

We will examine how DTCA affects physician prescribing patterns and courses of care for patients suffering from a representative chronic condition, osteoarthritis (OA).   This is of special significance, as one of the major products in this area, Merck’s “Vioxx” Cox-2 inhibitor, was forced to withdraw from the market in October of 2004 due to side effects on patients with heart conditions.  The side effects of Vioxx have caused considerable criticism of Merck’s advertising strategy for Vioxx.  See, for example, a recent editorial from New England Journal of Medicine [3].  We will attempt to shed some light on the question of whether this type of advertising is generally helpful or harmful for social welfare. 

The two goals of this paper are to 1) determine the degree to which DTCA affects physician patient populations, and 2) determine the impact of DTCA on the likelihood of physician prescribing.  The paper will proceed by first reviewing the literature on DTCA in Section II.  Section III will discuss the conceptual framework and hypotheses to be tested.  Section IV will present details of the data and estimator.  Results are presented in Section V, and Section VI concludes with a discussion about future research.

II. Background and Literature

Advertising for Cox-2 Inhibitors:

Historically, pharmaceutical advertising was done largely through "detailing"  - promotion directly from the manufacturer to the physician, either through visits by representatives, contacts by pharmacists, or through advertisements in professional journals.  Since the mid-1980s, however, drug companies in the U.S. have turned increasingly to direct to the consumer advertising. This advertising largely takes place through advertisements on television media and in newspapers. This change in advertising approach has its share of both critics and advocates, and has placed new stress on the regulatory system.  

 The pharmaceutical industry in the U.S. is large – accounting for over $132 billion in retail sales in 2000 alone [2]. In 2000, Celebrex (celecoxib), the leading COX-2 inhibitor had sales of approximately $2.6 billion [5] - while Vioxx (rofecoxib) sold over $1.2 billion in the first half of 2000 [6].  In support of Vioxx, Merck spent almost $161 million in direct to consumer advertising in 2000 [7] – which was the most spent on DTCA for any prescription pharmaceutical (making it the 39th most advertised brand of any kind in 2000) [8].  Over the same time periods, Pharmacia and Pfizer jointly spent $78 million in DTCA supporting Celebrex.  

For this study we have acquired data on television advertising for both Celebrex and Vioxx at the national (network) level, and for the top 75 local media markets in the U.S.  This data is aggregated to the monthly level.  Since Vioxx was approved by the FDA in December of 1999 and Celebrex was approved in January of 2000, we will restrict our analyses to the 2000-2002 time period, inclusive.   Figure 1 presents the 2000 - 2002 trend for the number of ad spots on national television advertising for Vioxx and Celebrex taken from our advertising data base (described below in Section III).

Figure 1:
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As Figure 1 indicates, at the national level, monthly advertising exposure for the two brands is roughly comparable over the entire 2000-2002 time period.  However, a very different picture emerges at the local level, as presented in Figure 2, where television advertising spots for Celebrex dominate that of Vioxx for the entire period.  The value of ads purchased at the local level is much lower in raw dollar terms than at the national level.  It should be noted that similar patterns emerge when we measure the dollars spent on ads placed, rather than counts of ads.


Figure 2:
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Literature on the Impact of DTCA:

In general, economists would expect advertising to have three possible effects.  First, advertisement for a particular prescription product will provide information about the medical condition (regarding the symptoms and regarding the fact that effective treatments are available) that the drug treats.  This may be labeled a “public good” effect – since it provides welfare-enhancing information to patients that increases the demand for all substitute drugs.  Second, advertisement may provide important information regarding side effects, contra-indications and the like, that may prompt patients to consult with their physician regarding whether they are currently using the optimal treatment modality.  This welfare-enhancing component of the advertising may be labeled as a “matching” effect, since it would assist patients and physicians in matching treatment regimes.  Third, advertising may simply lead patients to demand a product because of the aesthetic or persuasive characteristics of the ad, rather than the efficacy of the drug.  This effect – which has uncertain welfare implications – may be labeled as a “brand” effect.  
The studies on the impact of advertising in the prescription pharmaceutical market that have been published to date have tended to yield conflicting results.  There is an arm of this literature that is generally supportive of advertising in this market, such as  Tesler’s and Leffler’s work [9, 10].  Keith [11] finds that patient suggestions regarding pharmaceuticals (aspirin for cardiovascular disease) are important determinants in prescription decisions, and that advertising tends to lead to more appropriate care as a consequence.  In this, Keith is advancing an argument made earlier by Masson and Rubin [12] which posits several mechanisms that could lead to positive impacts from advertising on the efficiency of the pharmaceutical market (including that it might encourage people to associate symptoms with a disease and seek care, or that it might alert people to treatments they were previously unaware of, which would encourage them to seek care).  For a survey of the more optimistic literature in this area, see Rubin  and Kleit [13, 14].

Not all economists, however, are so sanguine about the prospects of positive welfare effects from prescription pharmaceutical advertising.  Hurwitz and Caves [15] find that – on net – promotional activities by pharmaceutical firms tend to have the effect of preserving market share for existing products and slowing the penetration of new compounds in the market.  King [16] uses monthly sales data in the ulcer drug market to test the effect that marketing efforts have on the industry.  He finds that marketing by a firm causes the demand for the firm’s own products to become more inelastic, and tends to hamper product diversification.  Similarly, Rizzo [17], finds that direct to consumer advertising significantly reduced price elasticity in the market.  A reduction in price elasticity would increase opportunities for supra-competitive pricing.  
The post-1997 era has presented an opportunity for examination of the new policy regime for DTCA, and much of the literature has been focused on the FDA policy shift.  As Zachry and Ginsburg [18], point out, however, there is a paucity of studies that examine the actual impacts of DTCA.  

In one of the few such studies,  DuBois [19] examines the impact of DTCA through the lens of variation in procedure and drug use.  He notes previous evidence that there is a wide variety geographically in the use of various medications, and suggests such variations imply underserved population.  DuBois cited several sources that indicate that variations have declined since the relaxation of DTCA regulations, perhaps implying that DTCA is conveying important medication information to previously underserved populations.  Calfee, Winston, and Stempinski [20] study whether the August 1997 policy change at FDA increased the demand for the statin class of drugs.  However, the authors are unable to find any significant short run direct effect.  Their regressions are based on monthly data is from IMSHealth and Scott-Levin for a 58 month period.  They found that advertising did not have a statistically significant impact on aggregate prescriptions filled.  According to the authors, “it may only be possible to detect the effect of DTC advertising on consumer demand with disaggregated data that link’s a patient’s cholesterol treatment history with the timing of DTC expenditures.”  In a second test, Calfee et. al. attempt to determine if advertising cause patients to visit their doctor for a check-up.  Once again, advertising is found to be statistically insignificant (again, not reported).  In a final test, Calfee et. al [20, 21] found that “emerging success” increased the demand for the relevant cholesterol-fighting drugs.  They had some evidence that television ads aided adherence, which in turn improved success, which in turn increased demand. 
There also are a variety of studies that examine DTCA through the lens of survey data.  For example, using a Scott-Levin data set, Gonul, Carter, and Winder [22] examine the sentiments of both patients and physicians toward DTCA.  They find that patients with chronic needs, and parents of children with health needs are positively disposed toward DTCA, while older patients are more trusting of physicians.  They also found that more experienced physicians, physicians with larger caseloads, and physicians with more exposure to DTCA are likely to be supportive of such advertising. Sumpradit et al. [23] conducted a study in 1998 of 1102 consumers with respect to DTCA. Being afflicted with chronic conditions and having positive attitudes toward DTCA were associated with the consumers' willingness to talk with doctors about the advertised drugs. Sumpradit et al. also found that consumers who asked for prescriptions tended to agree that DTCA made prescription drugs appear harmless and helped them make their own decision.  In a later study, however, Zachry, Dalen and Jackson [24] found that physicians are more likely to become irritated from patient queries originating from DTCA rather than other sources of information. 

Weissman et. al [25] conducted a national telephone survey of 3000 adults in 2002 concerning the effects of DTCA.  They found that 35 percent of those surveyed had had a physician visit where DTCA was discussed.  More than half of those patients reported that their physician took action other than prescribing the relevant advertised drug.  The survey found no difference in health effects between those who were prescribed the advertised drug and those who did not.  The authors assert that their results indicate positive findings for DTCA, along the lines of Masson and Rubin [12], as there is some evidence DTCA drew ill patients into their physicians’ offices, and there was no evidence of drugs being improperly prescribed.   They followed up this study with a survey of physicians published the following year [25].  In that study, they found that physician attitudes toward DTCA are mixed.

Several authors published editorials responding to the Weissman et al. [25] and Dubois [19] papers.  Bodenheimer [26], Gahart et al. [27] and Avorn [28] all express skepticism that DTCA can be relied upon to support the beneficial welfare effects that are claimed in the primary research cited above.  Calfee [21] on the other hand, is more supportive of the positive findings of Weissman et al. and DuBois.  Calfee finds the work persuasive due to its emphasis on the informational content of any advertisement and notes that the results of those two studies are quite consistent with the research on advertising in general in the economics literature.  

III. Conceptual and Empirical Framework


As the preceding discussion makes clear, there is very little theoretical guidance in the literature with respect to the structure of a model of the impact of DTCA on physician prescribing behavior.  Conceptually, however, the problem is not complex.  One may model the prescribing pattern as a multi-product production process where one output is the number of prescriptions for Cox-2 inhibitors written.  A major input in production is the flow of patients with osteoarthritis.  Patient flow is captured by the patient demand function for office visits, which is influence by the price of office visits, patient characteristics, and the exposure to advertising for Cox-2 drugs.  Thus we have:
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where Rx is the number of prescriptions written each time period, D(.) is the patient demand for office visits, P is the price of a physician office visit, X represents patient characteristics, z represents other physician inputs, and a represents DTCA for Cox-2 inhibitors. 

We motivate the inclusion of the advertising term in the patient demand function for two reasons – taken from the literature summarized above.  First, as Masson and Rubin [12] suggest, DTCA for pharmaceuticals could cause patients who are unaware that they have a (treatable) condition to suspect it and approach the physician for diagnosis and treatment, thereby altering the nature of the patient population.  Second, DTCA, like much other advertisement, may convey information about the value of the Cox-2 inhibitor – thereby raising the demand for that drug.  Since the only way for patients to gain access to the drug is with a physician prescription, this raises demand for an office visit.  The advertising term appears directly in the production process for reasons highlighted by the physician and patient surveys discussed in the previous section, and also discussed in Bradford [29].  Notably, physicians may be influenced to prescribe a drug that patients inquire about specifically.  One would expect that for any reasonable advertising campaign the influence from patients will be non-decreasing in advertising exposure.

Thus, we expect the following net advertising effect
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where F1 = (F(.)/(D(.) and F3 = (F(.)/(a.

Empirically, we will estimate two basic equations: For the first equation, we will measure volume as the percent of all patient visits each month to a practice that are to OA patients.  For the second equation, we will take two approaches: first, estimating prescription volume as the percent of OA visits in which there is any Cox-2 prescription; and second, estimating volume as the percent of OA visits that result in a prescription for Celebrex and Vioxx separately.  By measuring these volumes as percentages of the potentially “treated” population (percent of all visits that are OA, and percent of all OA visits that result in a prescription), we normalize the results for differences in practice size.

The empirical model is:
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where the variables are as defined above.  The principle empirical issues arise in determining how to treat the physician-specific terms, (1, j and (2,j , and the error terms, (1,j,t and (2j,t.  We have an unbalanced panel of repeated observations across physician practices.  Our data represent a sample of primary care physicians in the U.S., rather than the universe.  Consequently, a random effects (or population-averaged GEE) model has conceptual appeal.  However, one of the basic assumptions of a random effects model is that the within-group average values of the variables in X above be uncorrelated with the random effect (otherwise, the estimator cannot distinguish between movements in the group average variable effects and the random group effects).  Since many of the variables we include in the regression (e.g., percent of the physician’s OA patients that are female) are likely to violate this assumption, we cannot run random effect.  Consequently, we will estimate a fixed effects model to control for the practice specific terms.   The disadvantage of the fixed effects model is that it cannot easily control for clustering of the observations on the practice level when calculating standard errors.  (We have estimated population-averaged GEE versions of these models as well, and the results are qualitatively very similar.) 
There are two other empirical issues we must address.  The first is the potential endogeneity of OA volume in the prescription regressions.  According to our model, these two factors are determined simultaneously.  However, we are not particularly interested in the structural coefficients from a policy perspective.  Rather, we are interested in the net effects. Consequently, we will estimate reduced forms, thereby avoiding the endogeniety problem, and the associated difficulties in finding identifying instruments.  The second empirical issue involves the non-normality in the dependent variables – which are highly skewed towards lower values.  To address this, we estimated models where the dependent variable is expressed as a natural log of the measure of interest (and where we add 0.00001 to the variables to eliminate the problem associated with taking the log of zero).  

IV. Data 

Clinical Data:

Physician Micro Systems has marketed a commercial electronic medical record to physician practices for more than a decade.  This product is intended to replace paper charts, and has been widely adopted - largely by practices that are community based - for clinical reasons, and not for research purposes (nor because the practice has any affiliation with a research group or institution).  The Medical University of South Carolina (MUSC) collaborates with the vendor to gain access to the record extracts of practices that were willing to have their data used for research purposes.  This led to the development of a geographically diverse national research network of ambulatory, mostly primary care practices that use this single electronic medical record system (known as PPRNet).  We will examine data on practices from 2000 through 2002.  As of 2002 (the end of the study period), 72 practices in 25 states
, with 348 physicians, are or have been network members (see map below).
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Each quarter, participating practices run a computer program, developed and maintained by the electronic medical record vendor, to extract patient activity of the previous quarter from the electronic medical record system.  This data is taken from the patient’s medical record – and so is similar to chart abstraction. The data capture all diagnoses, medications, patient characteristics (weight, blood pressure, etc), lab tests ordered, and lab results.  Currently, the entire research network database has information on 604,111 patients, including 3.6 million patient contacts, 3.8 million prescription records, 10.1 million vital signs, 12 million laboratory records, and 1.3 million preventive services records.  We extract a sub-set of this data on 22,011 patients who had ever been diagnosed with osteoarthritis, and who had visits in the years 2000-2002.  (The time period of analysis is dictated by the availability of advertising data, and not the availability of clinical data.)  

Dependant Variables:

The dependant variables for the models are constructed from the data on the number of patient visits each month, the number of patient visits that are by patients who have ever had a diagnosis for osteoarthritis, and the number of prescriptions written to OA patients for Celebrex and Vioxx.  We will estimate three basic models: 1) the percent of all patient visits that are taken by OA patients; 2) the percent of all OA office visits that are associated with a prescription for Celebrex; and, 3) the percent of all OA office visits that are associated with a prescription for Vioxx.
Independent Variables:

Advertising Data:  We obtained national and local advertising information from Competitive Media Reporting, Inc. (CMR), which collects data on media advertising for all products, including pharmaceuticals, at the market (e.g., city) level.  The data is specific to the brand name of the product.  Consequently, it is possible to determine which products were advertised, how many times they were advertised, and how many dollars were spent on the ads.  Patients and physician practices were assigned to the nearest media markets separately by two of the investigators.  When a practice was close to multiple media markets, they were assigned to the one which was nearest (by driving miles).  In addition, we defined a variable which equals 1 if the practice is unusually far from the nearest media market (in the judgment of the authors), in order to capture any bias from mis-matching of practice and media market.  (Note, this variable is not significant in any of our models.)  
We measure advertising exposure as the number of ads broadcast for each brand advertised.  We include separate measures for national advertising and local advertising.  There is an open question regarding whether, from a behavioral standpoint, it matters whether the ad is local or national.  That is, it is unclear whether a potential patient, when watching an ad, will know, or even care, whether the advertisement originates from the local station or the network feed.  However, it is the case that local ads tend to be shown during different times of the day and during different programming (e.g., local ads may be more heavily placed in daytime or late night programming, where national ads may be placed more frequently during national news broadcasts and prime-time).  Consequently, even if the patients cannot tell where the ad originates, the ads may reach different customers, and so elicit different average responses.  Consequently, we will include measures of local and national advertising separately.

Additionally, since information presented in ads will not be immediately forgotten, consistent with the marketing research literature (which guides the construction of our advertising intensity measures), we want to include lagged advertising information.  There is little guidance, however, as to how lagged information should be measured.  So, we will estimate three versions of each model.  First, we will estimate a model that includes only current month advertising measures.  Second, we will estimate a set of models that include current and one-month lagged advertising levels summed together.  Third, we will estimate versions of the models with current and one month lagged measures of advertising counts entered separately.  In all cases, the level of potential advertising exposure will be measured as the number of ads placed (either locally or nationally) each month.  (Note that versions of the model run using dollars spent as the advertising treatment effect were qualitatively very similar to the models presented below.)

Average Patient Characteristics: The patient data contains limited demographic and detailed clinical information.  For patient demographic information, we include measures of the percent of the OA visits that go to women, and the average age of the OA patients (at the time of each visit).  Separate indicator variables were also created which equal 1 when the patient has ever been diagnosed with coronary disease, depression, diabetes, hyperlipidemia, or hypertension.

Local Market Characteristics: Imputations of additional descriptive variables can be made secondary sources.  We imputed the price of an intermediate length physician’s office visit with an established patient from the American Chamber of Commerce Research Association’s (ACCRA) Quarterly Price Reports.  These quarterly reports contain average prices for 50 commodities (including physician office visits) for around 300 metropolitan areas.  The linking between average physician visit price and the patient was accomplished by using the average price in the metropolitan area nearest the primary care practice site.  Average county per capita income, the percent of the county covered by Medicare, the percent of the county population aged 65 or older, the percent of the county employed in the labor force, the percent of the county population that is Caucasian and African-American, the county population, and the number of physicians per 10,000 population were also merged onto the data from the Area Resource File.  Counties were identified as the county in which the practice is located.  Also, this information is available on an annual, rather than a monthly, basis.

Medical Publication Effects:  In addition to the impact of advertising, another source of information which may affect physician prescribing are medical journals.  The late 1990s and early 2000s was a period when a significant amount of work was being conducted on the efficacy and side effects of Cox-2 inhibitors.  We will control for clinical knowledge in two ways.  First, over the period of our study (1999 – 2002) there were over 900 publications in English-language medical journals about Cox-2 inhibitors.  Of those, 132 were specifically in the area of osteoarthritis.  In order to control for the effect of this research on clinical providers, we created a data series which measures the number of publications in each month that had the keywords: rofecoxib, celecoxib, Vioxx, Celebrex, and osteoarthritis.  We further refined the measure by dividing it into three series: the number of publications that focused on Celebrex, the number of publications that focused on Vioxx, and the number of publications that focused on both.  These three variables are also included as regressors in the percent prescribing models.

Second, in August of 2001, Mukherjee, Nissen, and Topol [4] published an article in a major medical journal, where they reviewed data available from a major clinical trial which indicated serious statistically significant concerns about the cardiovascular risk associated with Vioxx (rofecoxib) – and to a lesser, not statistically significant extent the paper raised concerns about Celebrex (celecoxib).  This was the first publication in a major outlet to raise issues about increased risk of myocardial infarction associated with Cox-2 inhibitors in general, and Vioxx in particular.  These concerns were later to be validated, when Merck withdrew Vioxx from the market in October of 2004.  We will include an indicator variable which equals 1 after August 2001, and equals 0 prior to that time, to test whether the practicing clinical community responded to this new information, even in the face of significant DTCA in favor or Vioxx and Celebrex.   

V. Results:

Data Description

Table 1 presents the means and standard deviations of the data in our model.  Approximately 1.2% of all monthly visits are taken by patients who have had a diagnosis of osteoarthritis.  (Note that this does not say that 1.2% of the visits are related to osteoarthritis, or have OA as a principle diagnosis.  Rather, we are measuring the frequency with which patients who have been diagnoses with OA at some point in the past see their physicians.)   While the frequency of OA visits is not large, relative to the general patient load, the frequency of writing Cox-2 inhibitor prescriptions for those patients is very high.  In fact, just over 140% of visits going to OA patients (on average) result in a prescription being written (sum of percent of visits associated with Celebrex and the percent of visits associated with Vioxx).  This average is over 100% because patients will very frequently receive prescriptions over the phone between actual office visits.  Thus, an office visit may get “credit” for multiple episodes of prescription writing in the model, since it would not be unusual for a patient to have one or two office visits in a year (when a prescription is written), and also have three or four additional prescriptions written without coming into the office (perhaps because of a phone consultation, or automated renewal to the pharmacy).  The overall rate of prescribing is relatively evenly split between Celebrex (at 73.8% of the office visits) and Vioxx (at 70.2% of the office visits).
The other characteristic of the data, which was illustrated in Figures 1 and 2 above, is the large disparity in advertising effort that Merck put in local markets for Vioxx compared to that which Pfizer invested locally for Celebrex.  At the local level, Merck only ran just over one-quarter of an ad per month, whereas Pfizer ran over 13 ads per month.  Nationally, the two drug marketing efforts were more balanced, with Merck investing in just over 106 ads per month, and Pfizer investing in nearly 104 ads per month.  The trends were generally upward over the three years of the study, in terms of advertising volume.  

The potentially treated population of OA patents was relatively older (average age of 65.26 years) and predominately female (just over 70%).  As one would expect from a population in this age bracket, among the monthly office visits there was a significant incidence of OA patients who had also been diagnosed with cardiovascular disease (15.6%), depression (25%), diabetes (23.4%), hyperlipidemia (43.8%) and hypertension (66.2%).

Impact of DTCA on Patient Populations:

Table 2 presents the results of the fixed effects estimation of the percent of all monthly visits which were taken by an OA patient.  Recall that the primary hypothesis being tested in this regression is whether advertising has the beneficial selection effect of encouraging patients to seek care (as discussed by Rubin and Masson/Keith).  The dependant variable is:

ln(# Visits to OA Patients / # Visits to All Patients)
If seeing an ad for Vioxx or Celebrex does alert patients to the potential presence of disease, or the possibility for more effective therapy, and that does prompt them to seek care, then the numerator should rise.  However, since the ads were targeted to arthritis sufferers, it is unlikely that significant numbers of other patients will be attracted to the practice as a result of the ads, and to dilute the relevant signal.
In the tables that follow, we present the unadjusted parameter estimates from our fixed effects models.  However, one might wish to consider the magnitude of the effect using elasticities instead.  Since the models estimated are logged, the elasticity for any one variable is:
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 is the expectation of the dependant variable, which in our models is also the population average for the dependant variable, and xi represents one of the advertising variables.  Since elasticities simply present the percentage change in the dependant variable which results from a 1% change in the explanatory variable, as long as we contemplate equal percent changes (e.g., 10%) in all the advertising measures simultaneously, then the net effect of changes to an entire ad campaign (local or national) can be calculated by simply adding the current and lagged month elasticities.  Note that in these calculations, we use only the significant parameter estimates from the models estimated on the proximate media market sub-set.  


Table 2 present results from the models estimated over across only those practices that were deemed “close” to a media market appearing in the advertising database.  What we find is that local Vioxx advertising tends to have the effect hypothesized by Rubin and Keith/Masson.  Local Vioxx advertising has a positive and significant effect whether we measure local advertising only as current month levels, the sum of current and one-month lagged levels, or current and lagged month levels entered separately.  These effects are significant at the 1% level generally (except for the lagged month entered separately, which is significant at the 10% level).   Interestingly, there is no immediate indication that the effect dies off rapidly in one month, as the current month magnitude is only slightly larger than the lagged month effect.  When calculated at the mean, elasticity of local Vioxx advertising on the proportion of office visits going to OA patients ranges between +0.06 to +0.04.  Contrary to the impact of local advertising, national ad campaigns for have no statistical effect on the OA patient volume.  
Contrary to Vioxx marketing, local and national advertising for Celebrex have apparent opposing effects.  Local Celebrex advertising has a consistently negative and significant (at better than the 1% level) effect on the percent of all office visits taken by OA patients.   Celebrex national advertising, on the other hand, has a consistently positive effect, which is significant at the 1% level when advertising is measured only in terms of the current month, and is marginally significant (at the 10% level) when lagged month advertising information is included (in Models 2 and 3).  In terms of the magnitude of the effect, the elasticity of local advertising for Celebrex ranges from -0.11 to -0.07, while the elasticity of national advertising ranges from +0.31 to +0.10.  Thus, the positive impact of national advertising on the volume of OA patients attracted to the physician office would outweigh the negative effect from local advertising, for equal percentage changes in the two ad campaigns.   In that sense, we also find qualified support for the hypothesis that DTCA has the positive effect of attracting patients to the practice for evaluation and treatment.
Impact of DTCA on Physician Prescribing:

Tables 3 and 4 present the models that explore the impact of DTCA on the actual prescribing patterns of physicians.  As with the previous model, we estimated the prescribing models three times, with three measurements for advertising – current month only, current and one month lag summed, and current and one month lagged separately.  In all cases, we distinguish between local and national advertising.  We model prescribing separately for Celebrex and Vioxx.  In both cases, we wish to model the rate of treatment with a Cox-2 inhibitor among the eligible population (that is, among OA patients).  We do not wish to confound the measurement with large changes in the size of the physician practice, and so normalize the measure of prescribing by the size of the potentially treated group in the practice.  Thus, the dependent variable is:
ln(# Prescriptions written to OA Patients / # Office Visits to OA Patients).

This final step in the analysis is to determine what effect the different marketing efforts have on brand-specific advertising.  Recall, that we wish to isolate two types of welfare effects in this stage of the modeling.  First, advertisement for a particular prescription product could simply provide information about the medical condition that the drug class treats, which would tend to affect the demand for all substitute drugs.  This may be labeled a “public good” effect.  Second, advertising may simply lead patients to demand a product because of the aesthetic or persuasive characteristics of the ad, rather than the efficacy of the drug.  This effect – which has uncertain welfare implications – may be labeled as a “brand” effect.  Evidence for the first kind of effect would be positive cross-brand advertising effects.  Positive own-brand advertising effects would be consistent with the “brand” effect – though it would also be consistent with advertisement that supplied positive information about superior efficacy.

Table 3 presents the results for Celebrex prescribing. Like the model presented above which explored changes to the flow of OA patients into a practice, local DTCA for Vioxx has a positive effect on the rate of Celebrex prescribing. The effect is significant at the 5% level for current month local Vioxx advertising only, at better than the 1% level when local Vioxx advertising is measured as the sum of current and one month lagged ad rates, and at the 5% and 10% level when current and one month lagged local Vioxx ads are entered separately.  The estimated elasticities range between +0.06 and +0.07.  Thus, we see that with respect to local Vioxx advertising, there is consistent evidence of a positive cross-brand effect, which is consistent with a public good effect.  National Vioxx advertising has no statistically significant effect on Celebrex prescribing.  Of more interest, while the parameter estimates on local Celebrex ads are consistently negative, and the parameter estimates on national Celebrex ads are consistently positive, neither are estimated with anything approaching statistical significance.  Thus, for Celebrex prescribing behavior, we can only find evidence that Vioxx advertising stimulates the general demand for Cox-2 inhibitors, and find no evidence for any own-brand effect.


Table 4 presents the results on the models which predict the prescribing level for Vioxx.  As with Celebrex prescribing patterns, we only find evidence of a local Vioxx advertising effect.  Again, local Vioxx ads have a consistently positive and significant effect on the volume of Vioxx prescribing.  These effects are generally significant at better than the 1% level.  Elasticities for current month local advertising range from +0.06 to +0.09.  There is no direct evidence that one-month lagged advertising has any significant effect.  As with the previous models, national Vioxx advertising and local and national Celebrex advertising have not statistically significant effect.  Consequently, with respect to Vioxx prescribing, we find evidence of a positive own-brand advertising effect, and no evidence of a public good effect from Celebrex ads.
Impact of Clinical Information:
We have measures one two mechanisms for clinical influences on the average prescribing decisions.  First, clinicians gather information from medical journals.  Second, they gather data about the specific clinical characteristics of their patients, and adjust their general (across all patients) decisions in light of that.  For example, a physician with a heavy caseload of patients with cardiovascular diseases may choose to implement reminder systems to assure that all patients’ cholesterol is checked on a more regular basis.
Tables 3 and 4 present evidence on both influences.  With regard to information contained in medical journals, we included three measures of the general level of research findings for Cox-2 inhibitors: counts of the number of publications discussing both Vioxx and Celebrex each month, counts of the number of publications discussing only Celebrex each month, and counts of the number of publications discussing only Vioxx each month.  In this case, we restricted the publications to include only those appearing in English language clinical journals.  In addition to these general measures, we also included one variable that signals the publication of the survey paper by Mukherjee, Nissen, and Topol [4] – which was the first major publication that presented evidence that use of Vioxx carried significant increased risk of myocardial infarction, and also raised some concerns about Celebrex.  (The variable = 1 for each month after August 2001, and 0 otherwise).  
We find that journal publications for both Vioxx and Celebrex tended to have a positive effect on the prescribing of Vioxx to OA patients, though not for Celebrex.  Interestingly, when the journal publications focused only on Vioxx, the impact on Vioxx prescribing is negative and significant in two of the three models presented in Table 4.  There is no comparable impact of Celebrex-only publications on either Celebrex or Vioxx prescribing rates.  
Of more interest is the effect of the Mukherjee, Nissen, and Topol article.  Publication of those results is associated with a large, and highly significant reduction in the prescribing of both Vioxx and Celebrex – though the effect is much larger (and more highly significant) for Vioxx.  The effect of the Mukherjee, Nissen, and Topol article is significant in all three models presented in Table 4.  Finally, we also find that physicians with a larger proportion of their OA patients who have been diagnosed with cardiovascular disease were significantly (at the 10% level) less likely to prescribe Vioxx – though not any less likely to prescribe Celebrex.  Consequently, we conclude that physicians responded to clinical evidence exactly as would be hoped:  when evidence became available that Vioxx in particular had significant side effects, they reduced the volume of Vioxx prescribing, and also tended to avoid Vioxx when they had a patient population with higher levels of diagnosed cardiovascular disease.  The DTCA efforts by manufactures did not eliminate these effects.
Limitations:


The results discussed above represent the first attempts to measure the impact of television DTCA for a prescription drug using detailed clinical micro-data and detailed local advertising data.  As such, it is an advance over past work which has had to rely on more aggregate information.  Nonetheless, there are limitations which must be noted.  First, pharmaceutical companies market directly to physicians, in addition to their television, radio, and magazine DTCA.  This physician based marketing is known as “detailing” and involves personal visits by sales representatives.  It is possible that DTCA and detailing efforts are coordinated, and if so the DTCA effects measured here might include some detailing effect.  (It should be noted in personal communication with the authors, a number of pharmaceutical representatives assert that that the two types of marketing efforts are not coordinated.)  Monthly national or monthly local data on pharmaceutical detailing by brand was not available for this project.  Second, physicians also have a supply of pharmaceutical samples on hand to give patients when they write a prescription.  The availability of samples may influence which product (Vioxx or Celebrex) is prescribed.  The popularity of these products is such that most physicians will have a large stock of both on hand, so that the potential for omitted variables bias is limited.  Additionally, the physician level fixed effects will capture any general tendency to favor one over another.  However, it would be beneficial to include a measure of samples on hand – but that data is also not available.  Finally, we do not include – because we do not have available – measures of magazine, newspaper, or professional journal advertising for Vioxx or Celebrex.  We do have data on local radio DTCA, but that turns out to be trivial during the time period we study, and so is not included in the models.

VI. Conclusions and Policy Implications

The issue of what impact DTCA has on the behavior of patients and physicians is of much more than academic importance.  Approximately half of state Medicaid programs rely upon formularies in order to control excessive pharmaceutical spending.  Even moderate changes in prescribing for a small number of products can lead to dramatic changes in Medicaid spending.  For example, the increase in per-prescription costs (from $39 in 1998 to $49 in 2000) accounted for almost half of the total increase in Medicaid spending in North Carolina over that period.  Additionally, increases in the use of only six drugs – of which Celebrex was one – accounted for almost a quarter of that rise in pharmaceutical spending [30].  Clearly then, if DTCA can lead to changes in the use of a few important drugs, then the budgetary impact on state Medicaid programs can be quite large.

On a national level, at least two policy issues are affected by DTCA.  The U.S. Congress recently passed legislation, which was signed into law by the Bush administration, which provides a pharmaceutical benefit to Medicare recipients in the United States.  Beginning in 2006, the Medicare standard benefit will include prescription drug coverage with a $250 deductible, and then a 25% copayment, up to the first $2,250 spent.  After the enrollee has incurred that sum, the coverage essentially disappears, until the enrollee has spent $3,600 out of pocket (including deductible and copayments), at which point Medicare again provides coverage with a small copayment  [31].  This initiative likely represents the largest expansion in Medicare since its inception, and is forecast to cost $400 billion in the first ten years of its existence [32].  As advertising for prescription pharmaceuticals is more frequently aimed at patients, then the ability of Medicare to control prescribing through formularies or utilization management may be compromised, and current estimates of the new pharmaceutical costs may prove conservative.  Consequently, it will be important to anticipate what patient and physician reactions to DTCA will be in order to optimally design the program.

Second, important medical interests have expressed profound concern over the practice of DTCA by pharmaceutical companies.  Most prominently, the American Medical Association has generally taken a skeptical stance with regard to DTCA.  For example, recent testimony before the Senate Committee on Aging expressed the Associations often-repeated concern that DTCA can serve to corrupt the relationship between physician and patient [33].  Currently, there is no published research that can provide guidance to Congress on whether or not it should bow to such pressure and more stringently regulate DTCA.


Finally, our report sheds light on the impact of advertising of Vioxx, a drug with important side effects in terms of cardiovascular risk.  Merck, the manufacturer of Vioxx, withdrew the drug from the market on September 30, 2004 [34].    Following Merck’s withdrawal, the New England Journal of Medicine published an editorial which expressed extreme skepticism regarding the benefits to society from the DTCA efforts on behalf of the Cox-2 inhibitors [3].  The results we present here bear directly on these issues.  In general, we find that DTCA for Vioxx and Celebrex did have an impact on the flow of osteoarthritis patients into physician practices.  As hypothesized by Rubin and Masson/Keith, we find that the effect of DTCA for Vioxx was to increase the flow of patients into physician practices.  Celebrex has a more complex impact, with local adversting having a negative effect and national advertising having a positive effect.  The relative magnitude of these effects is such that an equal percentage increase in Celebrex DTCA at the local and national levels would lead to an increase in the flow of patients into physician office visits.  Thus, we find support for the hypothesis that DTCA would increase the interactions between physicians and patients – consistent with a view of DTCA that suggests it plays an informative role in the marketplace.  
Once patients do arrive to the physician office, it is clear that DTCA tended to change the rate at which Cox-2 inhibitors were prescribed.  The effect of Vioxx DTCA was consistently positive, increasing the proportion of OA patient visits for which a prescription could be assigned both for Celebrex and Vioxx.  These effects are consistent with both a public good effect (from the positive cross-brand impact of Vioxx DTCA on Celebrex prescribing volume) and an own-brand effect (from the positive own-brand impact of Vioxx DTCA on Vioxx prescribing volume) of the sort many policy makers have been concerned with.  Finally, we see physicians in primary care practice responding to clinical information, by significantly reducing their prescribing of Cox-2 inhibitors once Mukherjee, Nissen, and Topol published results indicating that Vioxx (and to some degree, Celebrex) carried increased risk of myocardial infarction, and also reducing the rate of Vioxx prescribing in practices when a larger fractions of the OA patients have diagnoses cardiovascular comorbidities.

In short, DTCA for Cox-2 inhibitors does have an impact on primary care patients.  However, there is no evidence that this effect is pernicious.  Rather, Merck’s DTCA efforts showed a tendency to move people toward greater contact with their physicians.  Once patients had contact with physicians, Merck’s Vioxx DTCA tended to stimulate both Celebrex and Vioxx prescriptions.  However, this increase in Cox-2 prescribing appears to have been tempered by clinical evidence – particularly the publication of results by Mukherjee, Nissen, and Topol which first indicated a potentially serious relationship between Vioxx use and an increase rate of myocardial infarction in clinical trials data.  The evidence presented in this paper is taken from data aggregated to the medical practice / month level.  Further study of the impact of prescribing on the patient level is clearly needed, as is study of other drug classes.
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Percent of all montly visits taken by OA patients 1671 0.012 0.025

Percent of Monthly Visits to OA Patients with a Prescription for Celebrex 1671 0.738 1.039

Percent of Monthly Visits to OA Patients with a Prescription for Vioxx 1671 0.702 1.022

Number of local TV Vioxx ads, current month 1671 0.255 0.747

Number of local TV Vioxx ads, lagged month 1644 0.246 0.725

Number of local TV Celebrex ads, current month 1671 13.296 23.854

Number of local TV Celebrex ads, lagged month 1644 12.728 23.802

Number of national TV Vioxx ads, current month 1671 106.512 38.086

Number of national TV Vioxx ads, lagged month 1644 105.333 38.567

Number of national TV Celebrex ads, current month 1671 103.629 53.767

Number of national TV Celebrex ads, lagged month 1644 99.514 55.244

Publication of Mukherjee, Nissen and Topol 1671 0.516 0.500

Monthly number of medical journal articles about Cox-2 1671 0.833 1.537

Monthly number of medical journal articles about Celebrex 1671 0.421 0.635

Monthly number of medical journal articles about Vioxx 1671 0.666 1.274

Percent of OA patients that are female 1670 0.711 0.169

Averge age of OA patients 1670 64.989 9.344

Percent of OA patients with diagnosis for coronary disease 1671 0.147 0.128

Percent of OA patients with diagnosis for depression 1671 0.232 0.160

Percent of OA patients with diagnosis for diabetes 1671 0.219 0.126

Percent of OA patients with diagnosis for hyperlipidemia 1671 0.428 0.218

Percent of OA patients with diagnosis for hypertension 1671 0.645 0.217

First quarter of year 1671 0.232 0.422

Second quarter of year 1671 0.243 0.429

Third quarter of year 1671 0.255 0.436

Year = 2002 1671 0.324 0.468

Year = 2003 1671 0.402 0.490

County physicians per 10,000 population (annual) 1671 0.001 0.002

County population (annual) 1671 784798 1841808

County per capita income (annual) 1671 28792 4739

Percent of county population covered by Medicare (annual) 1671 1.622 1.896

Percent of county population over age 65 (annual) 1671 13.030 3.240

Percent of county employed in labor market (annual) 1671 53.996 8.593

Percent of county population that is Caucasian (annual) 1671 79.593 9.427

Percent of county population that is African-American (annual) 1671 11.501 7.471

Average price for physician visit in media market (quarterly) 1671 62.948 9.631

Table 1: Means and Standard Deviations
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Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Number of local TV Vioxx ads, current and lagged month 0.171 3.40 0.001

Number of local TV Vioxx ads, current month 0.220 2.97 0.003 0.196 2.71 0.007

Number of local TV Vioxx ads, lagged month 0.140 1.88 0.061

Number of local TV Celebrex ads, current and lagged month -0.006 -3.64 0.000

Number of local TV Celebrex ads, current month -0.008 -2.92 0.004 -0.005 -1.90 0.057

Number of local TV Celebrex ads, lagged month -0.007 -2.51 0.012

Number of national TV Vioxx ads, current and lagged month -0.001 -1.03 0.304

Number of national TV Vioxx ads, current month -0.001 -0.76 0.450 -0.003 -1.45 0.148

Number of national TV Vioxx ads, lagged month 0.001 0.60 0.550

Number of national TV Celebrex ads, current and lagged month 0.001 1.69 0.091

Number of national TV Celebrex ads, current month 0.003 1.84 0.066 0.003 1.66 0.097

Number of national TV Celebrex ads, lagged month 0.001 0.48 0.631

First quarter of year 0.005 0.03 0.975 0.046 0.30 0.762 0.064 0.41 0.680

Second quarter of year 0.310 2.07 0.039 0.267 1.76 0.079 0.310 1.98 0.048

Third quarter of year 0.286 1.86 0.062 0.238 1.58 0.115 0.296 1.86 0.063

Year = 2002 -0.128 -0.63 0.530 -0.098 -0.46 0.643 -0.115 -0.54 0.587

Year = 2003 -0.724 -1.52 0.129 -0.912 -1.92 0.055 -0.957 -2.00 0.046

County physicians per 10,000 population (annual) -50.675 -0.40 0.690 -22.568 -0.18 0.855 -23.093 -0.19 0.852

County population (annual) 0.000 2.76 0.006 0.000 3.02 0.003 0.000 3.02 0.003

County per capita income (annual) 0.000 -2.87 0.004 0.000 -2.64 0.008 0.000 -2.64 0.008

Percent of county population covered by Medicare (annual) 0.027 0.20 0.838 0.065 0.51 0.611 0.065 0.50 0.615

Percent of county population over age 65 (annual) 0.013 0.31 0.758 -0.008 -0.18 0.854 -0.008 -0.19 0.852

Percent of county employed in labor market (annual) 0.030 1.17 0.241 0.045 1.79 0.074 0.045 1.79 0.074

Percent of county population that is Caucasian (annual) -0.001 -0.11 0.915 -0.001 -0.08 0.938 -0.001 -0.10 0.924

Percent of county population that is African-American (annual) 0.013 0.13 0.894 0.053 0.55 0.582 0.053 0.56 0.578

Average price for physician visit in media market (quarterly) -0.015 -1.19 0.234 -0.017 -1.37 0.170 -0.017 -1.38 0.169

Intercept -13.563 -3.43 0.001 -14.591 -3.93 0.000 -14.641 -3.94 0.000

Number of Observations

F-Statistic for FE (p-value)

Model 3

1644

3.24 (<0.0001)

Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)

Fixed Effects Models

Model 1 Model 2

1671

3.22 (<0.0001)

1644

3.85 (<0.0001)
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Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Number of local TV Vioxx ads, current and lagged month 0.274 2.86 0.004

Number of local TV Vioxx ads, current month 0.269 1.95 0.051 0.231 1.69 0.092

Number of local TV Vioxx ads, lagged month 0.325 2.29 0.022

Number of local TV Celebrex ads, current and lagged month -0.004 -1.32 0.189

Number of local TV Celebrex ads, current month -0.008 -1.48 0.138 -0.005 -0.92 0.358

Number of local TV Celebrex ads, lagged month -0.003 -0.61 0.544

Number of national TV Vioxx ads, current and lagged month -0.002 -0.66 0.507

Number of national TV Vioxx ads, current month 0.001 0.3 0.763 0.003 0.58 0.561

Number of national TV Vioxx ads, lagged month -0.005 -1.05 0.294

Number of national TV Celebrex ads, current and lagged month 0.000 0.14 0.889

Number of national TV Celebrex ads, current month 0.002 0.56 0.574 0.000 0.04 0.970

Number of national TV Celebrex ads, lagged month -0.001 -0.31 0.753

Publication of Mukherjee, Nissen and Topol -0.815 -1.64 0.101 -0.972 -1.9 0.057 -1.040 -1.86 0.064

Monthly number of medical journal articles about Cox-2 0.052 0.45 0.654 0.001 0.01 0.990 0.030 0.25 0.801

Monthly number of medical journal articles about Celebrex 0.033 0.17 0.862 0.049 0.27 0.786 -0.040 -0.20 0.843

Monthly number of medical journal articles about Vioxx 0.030 0.29 0.774 0.056 0.53 0.594 0.061 0.58 0.565

Percent of OA patients that are female -0.344 -0.30 0.768 -0.844 -0.69 0.492 -0.836 -0.68 0.496

Averge age of OA patients 0.039 1.27 0.206 0.053 1.58 0.115 0.050 1.50 0.134

Percent of OA patients with diagnosis for coronary disease 0.898 0.48 0.633 0.235 0.12 0.901 0.231 0.12 0.903

Percent of OA patients with diagnosis for depression 1.593 1.27 0.205 0.793 0.62 0.533 0.772 0.61 0.544

Percent of OA patients with diagnosis for diabetes -2.008 -1.69 0.091 -2.410 -1.96 0.050 -2.430 -1.97 0.049

Percent of OA patients with diagnosis for hyperlipidemia 0.828 0.82 0.415 1.371 1.29 0.196 1.374 1.29 0.196

Percent of OA patients with diagnosis for hypertension -2.133 -2.02 0.044 -2.325 -2.12 0.034 -2.315 -2.11 0.035

First quarter of year -0.967 -2.38 0.017 -0.990 -2.48 0.013 -1.000 -2.44 0.015

Second quarter of year -0.179 -0.46 0.647 -0.238 -0.63 0.531 -0.323 -0.80 0.422

Third quarter of year -0.155 -0.51 0.612 -0.127 -0.43 0.671 -0.167 -0.52 0.602

Year = 2002 0.542 1.09 0.276 0.745 1.37 0.172 0.801 1.41 0.159

Year = 2003 0.552 0.48 0.630 0.753 0.62 0.532 0.833 0.65 0.515

County physicians per 10,000 population (annual) 123.692 0.52 0.604 164.898 0.70 0.486 164.610 0.69 0.487

County population (annual) 0.000 1.63 0.103 0.000 1.67 0.095 0.000 1.67 0.096

County per capita income (annual) 0.000 -0.05 0.958 0.000 0.27 0.784 0.000 0.29 0.772

Percent of county population covered by Medicare (annual) 0.214 0.87 0.383 0.223 0.92 0.359 0.225 0.92 0.356

Percent of county population over age 65 (annual) -0.113 -1.45 0.147 -0.129 -1.64 0.100 -0.129 -1.64 0.101

Percent of county employed in labor market (annual) 0.017 0.36 0.720 0.027 0.56 0.574 0.028 0.58 0.561

Percent of county population that is Caucasian (annual) 0.016 0.66 0.510 0.018 0.71 0.477 0.018 0.70 0.485

Percent of county population that is African-American (annual) 0.126 0.69 0.491 0.154 0.85 0.394 0.155 0.85 0.393

Average price for physician visit in media market (quarterly) -0.056 -2.34 0.019 -0.057 -2.41 0.016 -0.058 -2.41 0.016

Intercept -14.046 -1.86 0.064 -14.408 -1.98 0.047 -14.245 -1.96 0.051

Number of Observations

F-Statistic for FE (p-value)

Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)

Fixed Effects Models

Model 1 Model 2

1.66 (0.0152) 1.91 (0.0025)

Model 3

1670 1643 1643

1.72 (0.0070
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Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Parameter 

Estimate

T-Statistic P-value

Number of local TV Vioxx ads, current and lagged month 0.246 2.69 0.007

Number of local TV Vioxx ads, current month 0.343 2.61 0.009 0.312 2.38 0.017

Number of local TV Vioxx ads, lagged month 0.187 1.38 0.166

Number of local TV Celebrex ads, current and lagged month 0.000 0.02 0.98

Number of local TV Celebrex ads, current month 0.002 0.48 0.634 0.006 1.07 0.284

Number of local TV Celebrex ads, lagged month -0.005 -0.89 0.373

Number of national TV Vioxx ads, current and lagged month -0.002 -0.66 0.507

Number of national TV Vioxx ads, current month -0.004 -0.91 0.365 -0.003 -0.60 0.546

Number of national TV Vioxx ads, lagged month 0.002 0.36 0.716

Number of national TV Celebrex ads, current and lagged month -0.001 -0.65 0.519

Number of national TV Celebrex ads, current month 0.002 0.77 0.440 0.003 0.92 0.358

Number of national TV Celebrex ads, lagged month -0.004 -1.54 0.124

Publication of Mukherjee, Nissen and Topol -1.318 -2.79 0.005 -1.656 -3.4 0.001 -1.453 -2.72 0.007

Monthly number of medical journal articles about Cox-2 0.171 1.55 0.122 0.182 1.66 0.098 0.211 1.85 0.065

Monthly number of medical journal articles about Celebrex -0.204 -1.14 0.254 -0.241 -1.39 0.165 -0.271 -1.38 0.166

Monthly number of medical journal articles about Vioxx -0.247 -2.49 0.013 -0.159 -1.59 0.112 -0.186 -1.85 0.064

Percent of OA patients that are female 0.911 0.82 0.412 0.364 0.31 0.756 0.331 0.28 0.778

Averge age of OA patients 0.036 1.23 0.219 0.038 1.21 0.228 0.036 1.12 0.263

Percent of OA patients with diagnosis for coronary disease -2.884 -1.61 0.108 -3.344 -1.85 0.065 -3.277 -1.81 0.070

Percent of OA patients with diagnosis for depression 0.205 0.17 0.864 -0.274 -0.23 0.821 -0.336 -0.28 0.782

Percent of OA patients with diagnosis for diabetes 1.896 1.68 0.094 1.585 1.35 0.178 1.545 1.31 0.189

Percent of OA patients with diagnosis for hyperlipidemia 0.332 0.34 0.732 0.718 0.71 0.479 0.700 0.69 0.489

Percent of OA patients with diagnosis for hypertension -1.529 -1.52 0.129 -1.677 -1.60 0.110 -1.618 -1.54 0.123

First quarter of year -0.419 -1.08 0.279 -0.587 -1.54 0.123 -0.454 -1.16 0.246

Second quarter of year -0.358 -0.96 0.336 -0.529 -1.46 0.146 -0.410 -1.07 0.286

Third quarter of year -0.098 -0.34 0.736 -0.153 -0.54 0.591 -0.003 -0.01 0.991

Year = 2002 0.900 1.90 0.058 1.245 2.39 0.017 1.123 2.07 0.039

Year = 2003 0.668 0.61 0.541 1.170 1.02 0.310 0.760 0.62 0.534

County physicians per 10,000 population (annual) 102.443 0.45 0.653 131.388 0.58 0.561 131.338 0.58 0.561

County population (annual) 0.000 2.76 0.006 0.000 2.81 0.005 0.000 2.80 0.005

County per capita income (annual) 0.000 -0.56 0.573 0.000 -0.31 0.753 0.000 -0.30 0.765

Percent of county population covered by Medicare (annual) 0.432 1.85 0.065 0.433 1.86 0.063 0.431 1.85 0.064

Percent of county population over age 65 (annual) 0.067 0.90 0.370 0.042 0.57 0.570 0.043 0.57 0.568

Percent of county employed in labor market (annual) 0.012 0.26 0.795 0.020 0.44 0.660 0.019 0.43 0.669

Percent of county population that is Caucasian (annual) 0.005 0.22 0.828 0.010 0.43 0.668 0.009 0.39 0.699

Percent of county population that is African-American (annual) -0.053 -0.31 0.759 -0.004 -0.03 0.980 -0.004 -0.02 0.983

Average price for physician visit in media market (quarterly) 0.032 1.40 0.162 0.027 1.17 0.242 0.026 1.15 0.249

Intercept -24.796 -3.44 0.001 -24.309 -3.50 0.000 -24.316 -3.50 0.000

Number of Observations

F-Statistic for FE (p-value)

Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)

Fixed Effects Models

Model 1 Model 2 Model 3

1670 1643 1643

2.33 (<0.0001) 2.22 (0.0002) 2.13 (0.0002)
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�  The states are: AL, CO, CT, FL, ID, IL, KY, OH, OR, MA, MI, MO, MT, NC, NH, NJ, NM, NY, PA, SC, TN, TX, VA, WA, WI.
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		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.00197		3.40		0.001

		Number of local TV Vioxx ads, current month		0.00254		2.97		0.003								0.00226		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.00162		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.00007		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.00009		-2.92		0.004								-0.00006		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.00008		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.00001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.00002		-0.76		0.450								-0.00004		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.00001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.00002		1.69		0.091

		Number of national TV Celebrex ads, current month		0.00003		1.84		0.066								0.00003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.00001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.000		0.03		0.975		0.001		0.30		0.762		0.001		0.41		0.680

		Second quarter of year		0.004		2.07		0.039		0.003		1.76		0.079		0.004		1.98		0.048

		Third quarter of year		0.003		1.86		0.062		0.003		1.58		0.115		0.003		1.86		0.063

		Year = 2002		-0.001		-0.63		0.530		-0.001		-0.46		0.643		-0.001		-0.54		0.587

		Year = 2003		-0.008		-1.52		0.129		-0.011		-1.92		0.055		-0.011		-2.00		0.046

		County physicians per 10,000 population (annual)		-0.586		-0.40		0.690		-0.261		-0.18		0.855		-0.267		-0.19		0.852

		County population (annual)		0.0000001		2.76		0.006		0.0000001		3.02		0.003		0.0000001		3.02		0.003

		County per capita income (annual)		-0.0000008		-2.87		0.004		-0.0000007		-2.64		0.008		-0.0000007		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.000		0.20		0.838		0.001		0.51		0.611		0.001		0.50		0.615

		Percent of county population over age 65 (annual)		0.000		0.31		0.758		-0.000		-0.18		0.854		-0.000		-0.19		0.852

		Percent of county employed in labor market (annual)		0.000		1.17		0.241		0.001		1.79		0.074		0.001		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.000		-0.11		0.915		-0.000		-0.08		0.938		-0.000		-0.10		0.924

		Percent of county population that is African-American (annual)		0.000		0.13		0.894		0.001		0.55		0.582		0.001		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.000		-1.19		0.234		-0.000		-1.37		0.170		-0.000		-1.38		0.169

		Intercept		-0.157		-3.43		0.001		-0.169		-3.93		0.000		-0.169		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.202		2.86		0.004

		Number of local TV Vioxx ads, current month		0.198		1.95		0.051								0.171		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.240		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.003		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.006		-1.48		0.138								-0.004		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.002		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.002		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.004		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.001		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.601		-1.64		0.101		-0.717		-1.9		0.057		-0.768		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.038		0.45		0.654		0.001		0.01		0.990		0.022		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.024		0.17		0.862		0.037		0.27		0.786		-0.030		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.022		0.29		0.774		0.041		0.53		0.594		0.045		0.58		0.565

		Percent of OA patients that are female		-0.254		-0.30		0.768		-0.623		-0.69		0.492		-0.617		-0.68		0.496

		Averge age of OA patients		0.029		1.27		0.206		0.039		1.58		0.115		0.037		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.663		0.48		0.633		0.174		0.12		0.901		0.170		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.176		1.27		0.205		0.585		0.62		0.533		0.570		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-1.482		-1.69		0.091		-1.779		-1.96		0.050		-1.793		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.611		0.82		0.415		1.012		1.29		0.196		1.014		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-1.574		-2.02		0.044		-1.716		-2.12		0.034		-1.708		-2.11		0.035

		First quarter of year		-0.714		-2.38		0.017		-0.730		-2.48		0.013		-0.738		-2.44		0.015

		Second quarter of year		-0.132		-0.46		0.647		-0.176		-0.63		0.531		-0.238		-0.80		0.422

		Third quarter of year		-0.114		-0.51		0.612		-0.094		-0.43		0.671		-0.123		-0.52		0.602

		Year = 2002		0.400		1.09		0.276		0.550		1.37		0.172		0.591		1.41		0.159

		Year = 2003		0.408		0.48		0.630		0.556		0.62		0.532		0.615		0.65		0.515

		County physicians per 10,000 population (annual)		91.278		0.52		0.604		121.685		0.70		0.486		121.473		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.158		0.87		0.383		0.165		0.92		0.359		0.166		0.92		0.356

		Percent of county population over age 65 (annual)		-0.083		-1.45		0.147		-0.095		-1.64		0.100		-0.095		-1.64		0.101

		Percent of county employed in labor market (annual)		0.013		0.36		0.720		0.020		0.56		0.574		0.020		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.012		0.66		0.510		0.013		0.71		0.477		0.013		0.70		0.485

		Percent of county population that is African-American (annual)		0.093		0.69		0.491		0.114		0.85		0.394		0.114		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.041		-2.34		0.019		-0.042		-2.41		0.016		-0.043		-2.41		0.016

		Intercept		-10.365		-1.86		0.064		-10.632		-1.98		0.047		-10.512		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.173		2.69		0.007

		Number of local TV Vioxx ads, current month		0.241		2.61		0.009								0.219		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.132		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.004		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.003		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.003		-0.91		0.365								-0.002		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.001		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.002		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.003		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-0.925		-2.79		0.005		-1.163		-3.4		0.001		-1.020		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.120		1.55		0.122		0.128		1.66		0.098		0.148		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.144		-1.14		0.254		-0.170		-1.39		0.165		-0.190		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.174		-2.49		0.013		-0.111		-1.59		0.112		-0.131		-1.85		0.064

		Percent of OA patients that are female		0.639		0.82		0.412		0.256		0.31		0.756		0.232		0.28		0.778

		Averge age of OA patients		0.025		1.23		0.219		0.027		1.21		0.228		0.025		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.025		-1.61		0.108		-2.348		-1.85		0.065		-2.301		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.144		0.17		0.864		-0.193		-0.23		0.821		-0.236		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.332		1.68		0.094		1.113		1.35		0.178		1.085		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.233		0.34		0.732		0.504		0.71		0.479		0.492		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.074		-1.52		0.129		-1.178		-1.60		0.110		-1.136		-1.54		0.123

		First quarter of year		-0.294		-1.08		0.279		-0.412		-1.54		0.123		-0.319		-1.16		0.246

		Second quarter of year		-0.252		-0.96		0.336		-0.371		-1.46		0.146		-0.288		-1.07		0.286

		Third quarter of year		-0.069		-0.34		0.736		-0.108		-0.54		0.591		-0.002		-0.01		0.991

		Year = 2002		0.632		1.90		0.058		0.874		2.39		0.017		0.789		2.07		0.039

		Year = 2003		0.469		0.61		0.541		0.822		1.02		0.310		0.534		0.62		0.534

		County physicians per 10,000 population (annual)		71.932		0.45		0.653		92.255		0.58		0.561		92.220		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.303		1.85		0.065		0.304		1.86		0.063		0.303		1.85		0.064

		Percent of county population over age 65 (annual)		0.047		0.90		0.370		0.030		0.57		0.570		0.030		0.57		0.568

		Percent of county employed in labor market (annual)		0.008		0.26		0.795		0.014		0.44		0.660		0.014		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.004		0.22		0.828		0.007		0.43		0.668		0.007		0.39		0.699

		Percent of county population that is African-American (annual)		-0.037		-0.31		0.759		-0.003		-0.03		0.980		-0.003		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.022		1.40		0.162		0.019		1.17		0.242		0.018		1.15		0.249

		Intercept		-17.411		-3.44		0.001		-17.069		-3.50		0.000		-17.073		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Celebrex		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631





Final Runs FIXED -Coefficients

		

		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.171		3.40		0.001

		Number of local TV Vioxx ads, current month		0.220		2.97		0.003								0.196		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.140		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.006		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.008		-2.92		0.004								-0.005		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.007		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.001		-0.76		0.450								-0.003		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.001		1.69		0.091

		Number of national TV Celebrex ads, current month		0.003		1.84		0.066								0.003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.005		0.03		0.975		0.046		0.30		0.762		0.064		0.41		0.680

		Second quarter of year		0.310		2.07		0.039		0.267		1.76		0.079		0.310		1.98		0.048

		Third quarter of year		0.286		1.86		0.062		0.238		1.58		0.115		0.296		1.86		0.063

		Year = 2002		-0.128		-0.63		0.530		-0.098		-0.46		0.643		-0.115		-0.54		0.587

		Year = 2003		-0.724		-1.52		0.129		-0.912		-1.92		0.055		-0.957		-2.00		0.046

		County physicians per 10,000 population (annual)		-50.675		-0.40		0.690		-22.568		-0.18		0.855		-23.093		-0.19		0.852

		County population (annual)		0.000		2.76		0.006		0.000		3.02		0.003		0.000		3.02		0.003

		County per capita income (annual)		-0.000		-2.87		0.004		-0.000		-2.64		0.008		-0.000		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.027		0.20		0.838		0.065		0.51		0.611		0.065		0.50		0.615

		Percent of county population over age 65 (annual)		0.013		0.31		0.758		-0.008		-0.18		0.854		-0.008		-0.19		0.852

		Percent of county employed in labor market (annual)		0.030		1.17		0.241		0.045		1.79		0.074		0.045		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.001		-0.11		0.915		-0.001		-0.08		0.938		-0.001		-0.10		0.924

		Percent of county population that is African-American (annual)		0.013		0.13		0.894		0.053		0.55		0.582		0.053		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.015		-1.19		0.234		-0.017		-1.37		0.170		-0.017		-1.38		0.169

		Intercept		-13.563		-3.43		0.001		-14.591		-3.93		0.000		-14.641		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.274		2.86		0.004

		Number of local TV Vioxx ads, current month		0.269		1.95		0.051								0.231		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.325		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.004		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.008		-1.48		0.138								-0.005		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.003		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.003		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.005		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.002		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.815		-1.64		0.101		-0.972		-1.9		0.057		-1.040		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.052		0.45		0.654		0.001		0.01		0.990		0.030		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.033		0.17		0.862		0.049		0.27		0.786		-0.040		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.030		0.29		0.774		0.056		0.53		0.594		0.061		0.58		0.565

		Percent of OA patients that are female		-0.344		-0.30		0.768		-0.844		-0.69		0.492		-0.836		-0.68		0.496

		Averge age of OA patients		0.039		1.27		0.206		0.053		1.58		0.115		0.050		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.898		0.48		0.633		0.235		0.12		0.901		0.231		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.593		1.27		0.205		0.793		0.62		0.533		0.772		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-2.008		-1.69		0.091		-2.410		-1.96		0.050		-2.430		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.828		0.82		0.415		1.371		1.29		0.196		1.374		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-2.133		-2.02		0.044		-2.325		-2.12		0.034		-2.315		-2.11		0.035

		First quarter of year		-0.967		-2.38		0.017		-0.990		-2.48		0.013		-1.000		-2.44		0.015

		Second quarter of year		-0.179		-0.46		0.647		-0.238		-0.63		0.531		-0.323		-0.80		0.422

		Third quarter of year		-0.155		-0.51		0.612		-0.127		-0.43		0.671		-0.167		-0.52		0.602

		Year = 2002		0.542		1.09		0.276		0.745		1.37		0.172		0.801		1.41		0.159

		Year = 2003		0.552		0.48		0.630		0.753		0.62		0.532		0.833		0.65		0.515

		County physicians per 10,000 population (annual)		123.692		0.52		0.604		164.898		0.70		0.486		164.610		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.214		0.87		0.383		0.223		0.92		0.359		0.225		0.92		0.356

		Percent of county population over age 65 (annual)		-0.113		-1.45		0.147		-0.129		-1.64		0.100		-0.129		-1.64		0.101

		Percent of county employed in labor market (annual)		0.017		0.36		0.720		0.027		0.56		0.574		0.028		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.016		0.66		0.510		0.018		0.71		0.477		0.018		0.70		0.485

		Percent of county population that is African-American (annual)		0.126		0.69		0.491		0.154		0.85		0.394		0.155		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.056		-2.34		0.019		-0.057		-2.41		0.016		-0.058		-2.41		0.016

		Intercept		-14.046		-1.86		0.064		-14.408		-1.98		0.047		-14.245		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.246		2.69		0.007

		Number of local TV Vioxx ads, current month		0.343		2.61		0.009								0.312		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.187		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.006		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.005		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.004		-0.91		0.365								-0.003		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.002		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.003		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.004		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-1.318		-2.79		0.005		-1.656		-3.4		0.001		-1.453		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.171		1.55		0.122		0.182		1.66		0.098		0.211		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.204		-1.14		0.254		-0.241		-1.39		0.165		-0.271		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.247		-2.49		0.013		-0.159		-1.59		0.112		-0.186		-1.85		0.064

		Percent of OA patients that are female		0.911		0.82		0.412		0.364		0.31		0.756		0.331		0.28		0.778

		Averge age of OA patients		0.036		1.23		0.219		0.038		1.21		0.228		0.036		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.884		-1.61		0.108		-3.344		-1.85		0.065		-3.277		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.205		0.17		0.864		-0.274		-0.23		0.821		-0.336		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.896		1.68		0.094		1.585		1.35		0.178		1.545		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.332		0.34		0.732		0.718		0.71		0.479		0.700		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.529		-1.52		0.129		-1.677		-1.60		0.110		-1.618		-1.54		0.123

		First quarter of year		-0.419		-1.08		0.279		-0.587		-1.54		0.123		-0.454		-1.16		0.246

		Second quarter of year		-0.358		-0.96		0.336		-0.529		-1.46		0.146		-0.410		-1.07		0.286

		Third quarter of year		-0.098		-0.34		0.736		-0.153		-0.54		0.591		-0.003		-0.01		0.991

		Year = 2002		0.900		1.90		0.058		1.245		2.39		0.017		1.123		2.07		0.039

		Year = 2003		0.668		0.61		0.541		1.170		1.02		0.310		0.760		0.62		0.534

		County physicians per 10,000 population (annual)		102.443		0.45		0.653		131.388		0.58		0.561		131.338		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.432		1.85		0.065		0.433		1.86		0.063		0.431		1.85		0.064

		Percent of county population over age 65 (annual)		0.067		0.90		0.370		0.042		0.57		0.570		0.043		0.57		0.568

		Percent of county employed in labor market (annual)		0.012		0.26		0.795		0.020		0.44		0.660		0.019		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.005		0.22		0.828		0.010		0.43		0.668		0.009		0.39		0.699

		Percent of county population that is African-American (annual)		-0.053		-0.31		0.759		-0.004		-0.03		0.980		-0.004		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.032		1.40		0.162		0.027		1.17		0.242		0.026		1.15		0.249

		Intercept		-24.796		-3.44		0.001		-24.309		-3.50		0.000		-24.316		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631
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		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.00197		3.40		0.001

		Number of local TV Vioxx ads, current month		0.00254		2.97		0.003								0.00226		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.00162		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.00007		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.00009		-2.92		0.004								-0.00006		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.00008		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.00001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.00002		-0.76		0.450								-0.00004		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.00001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.00002		1.69		0.091

		Number of national TV Celebrex ads, current month		0.00003		1.84		0.066								0.00003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.00001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.000		0.03		0.975		0.001		0.30		0.762		0.001		0.41		0.680

		Second quarter of year		0.004		2.07		0.039		0.003		1.76		0.079		0.004		1.98		0.048

		Third quarter of year		0.003		1.86		0.062		0.003		1.58		0.115		0.003		1.86		0.063

		Year = 2002		-0.001		-0.63		0.530		-0.001		-0.46		0.643		-0.001		-0.54		0.587

		Year = 2003		-0.008		-1.52		0.129		-0.011		-1.92		0.055		-0.011		-2.00		0.046

		County physicians per 10,000 population (annual)		-0.586		-0.40		0.690		-0.261		-0.18		0.855		-0.267		-0.19		0.852

		County population (annual)		0.0000001		2.76		0.006		0.0000001		3.02		0.003		0.0000001		3.02		0.003

		County per capita income (annual)		-0.0000008		-2.87		0.004		-0.0000007		-2.64		0.008		-0.0000007		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.000		0.20		0.838		0.001		0.51		0.611		0.001		0.50		0.615

		Percent of county population over age 65 (annual)		0.000		0.31		0.758		-0.000		-0.18		0.854		-0.000		-0.19		0.852

		Percent of county employed in labor market (annual)		0.000		1.17		0.241		0.001		1.79		0.074		0.001		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.000		-0.11		0.915		-0.000		-0.08		0.938		-0.000		-0.10		0.924

		Percent of county population that is African-American (annual)		0.000		0.13		0.894		0.001		0.55		0.582		0.001		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.000		-1.19		0.234		-0.000		-1.37		0.170		-0.000		-1.38		0.169

		Intercept		-0.157		-3.43		0.001		-0.169		-3.93		0.000		-0.169		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.202		2.86		0.004

		Number of local TV Vioxx ads, current month		0.198		1.95		0.051								0.171		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.240		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.003		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.006		-1.48		0.138								-0.004		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.002		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.002		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.004		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.001		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.601		-1.64		0.101		-0.717		-1.9		0.057		-0.768		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.038		0.45		0.654		0.001		0.01		0.990		0.022		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.024		0.17		0.862		0.037		0.27		0.786		-0.030		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.022		0.29		0.774		0.041		0.53		0.594		0.045		0.58		0.565

		Percent of OA patients that are female		-0.254		-0.30		0.768		-0.623		-0.69		0.492		-0.617		-0.68		0.496

		Averge age of OA patients		0.029		1.27		0.206		0.039		1.58		0.115		0.037		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.663		0.48		0.633		0.174		0.12		0.901		0.170		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.176		1.27		0.205		0.585		0.62		0.533		0.570		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-1.482		-1.69		0.091		-1.779		-1.96		0.050		-1.793		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.611		0.82		0.415		1.012		1.29		0.196		1.014		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-1.574		-2.02		0.044		-1.716		-2.12		0.034		-1.708		-2.11		0.035

		First quarter of year		-0.714		-2.38		0.017		-0.730		-2.48		0.013		-0.738		-2.44		0.015

		Second quarter of year		-0.132		-0.46		0.647		-0.176		-0.63		0.531		-0.238		-0.80		0.422

		Third quarter of year		-0.114		-0.51		0.612		-0.094		-0.43		0.671		-0.123		-0.52		0.602

		Year = 2002		0.400		1.09		0.276		0.550		1.37		0.172		0.591		1.41		0.159

		Year = 2003		0.408		0.48		0.630		0.556		0.62		0.532		0.615		0.65		0.515

		County physicians per 10,000 population (annual)		91.278		0.52		0.604		121.685		0.70		0.486		121.473		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.158		0.87		0.383		0.165		0.92		0.359		0.166		0.92		0.356

		Percent of county population over age 65 (annual)		-0.083		-1.45		0.147		-0.095		-1.64		0.100		-0.095		-1.64		0.101

		Percent of county employed in labor market (annual)		0.013		0.36		0.720		0.020		0.56		0.574		0.020		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.012		0.66		0.510		0.013		0.71		0.477		0.013		0.70		0.485

		Percent of county population that is African-American (annual)		0.093		0.69		0.491		0.114		0.85		0.394		0.114		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.041		-2.34		0.019		-0.042		-2.41		0.016		-0.043		-2.41		0.016

		Intercept		-10.365		-1.86		0.064		-10.632		-1.98		0.047		-10.512		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.173		2.69		0.007

		Number of local TV Vioxx ads, current month		0.241		2.61		0.009								0.219		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.132		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.004		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.003		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.003		-0.91		0.365								-0.002		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.001		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.002		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.003		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-0.925		-2.79		0.005		-1.163		-3.4		0.001		-1.020		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.120		1.55		0.122		0.128		1.66		0.098		0.148		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.144		-1.14		0.254		-0.170		-1.39		0.165		-0.190		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.174		-2.49		0.013		-0.111		-1.59		0.112		-0.131		-1.85		0.064

		Percent of OA patients that are female		0.639		0.82		0.412		0.256		0.31		0.756		0.232		0.28		0.778

		Averge age of OA patients		0.025		1.23		0.219		0.027		1.21		0.228		0.025		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.025		-1.61		0.108		-2.348		-1.85		0.065		-2.301		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.144		0.17		0.864		-0.193		-0.23		0.821		-0.236		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.332		1.68		0.094		1.113		1.35		0.178		1.085		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.233		0.34		0.732		0.504		0.71		0.479		0.492		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.074		-1.52		0.129		-1.178		-1.60		0.110		-1.136		-1.54		0.123

		First quarter of year		-0.294		-1.08		0.279		-0.412		-1.54		0.123		-0.319		-1.16		0.246

		Second quarter of year		-0.252		-0.96		0.336		-0.371		-1.46		0.146		-0.288		-1.07		0.286

		Third quarter of year		-0.069		-0.34		0.736		-0.108		-0.54		0.591		-0.002		-0.01		0.991

		Year = 2002		0.632		1.90		0.058		0.874		2.39		0.017		0.789		2.07		0.039

		Year = 2003		0.469		0.61		0.541		0.822		1.02		0.310		0.534		0.62		0.534

		County physicians per 10,000 population (annual)		71.932		0.45		0.653		92.255		0.58		0.561		92.220		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.303		1.85		0.065		0.304		1.86		0.063		0.303		1.85		0.064

		Percent of county population over age 65 (annual)		0.047		0.90		0.370		0.030		0.57		0.570		0.030		0.57		0.568

		Percent of county employed in labor market (annual)		0.008		0.26		0.795		0.014		0.44		0.660		0.014		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.004		0.22		0.828		0.007		0.43		0.668		0.007		0.39		0.699

		Percent of county population that is African-American (annual)		-0.037		-0.31		0.759		-0.003		-0.03		0.980		-0.003		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.022		1.40		0.162		0.019		1.17		0.242		0.018		1.15		0.249

		Intercept		-17.411		-3.44		0.001		-17.069		-3.50		0.000		-17.073		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Celebrex		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631





Final Runs FIXED -Coefficients

		

		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.171		3.40		0.001

		Number of local TV Vioxx ads, current month		0.220		2.97		0.003								0.196		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.140		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.006		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.008		-2.92		0.004								-0.005		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.007		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.001		-0.76		0.450								-0.003		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.001		1.69		0.091

		Number of national TV Celebrex ads, current month		0.003		1.84		0.066								0.003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.005		0.03		0.975		0.046		0.30		0.762		0.064		0.41		0.680

		Second quarter of year		0.310		2.07		0.039		0.267		1.76		0.079		0.310		1.98		0.048

		Third quarter of year		0.286		1.86		0.062		0.238		1.58		0.115		0.296		1.86		0.063

		Year = 2002		-0.128		-0.63		0.530		-0.098		-0.46		0.643		-0.115		-0.54		0.587

		Year = 2003		-0.724		-1.52		0.129		-0.912		-1.92		0.055		-0.957		-2.00		0.046

		County physicians per 10,000 population (annual)		-50.675		-0.40		0.690		-22.568		-0.18		0.855		-23.093		-0.19		0.852

		County population (annual)		0.000		2.76		0.006		0.000		3.02		0.003		0.000		3.02		0.003

		County per capita income (annual)		-0.000		-2.87		0.004		-0.000		-2.64		0.008		-0.000		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.027		0.20		0.838		0.065		0.51		0.611		0.065		0.50		0.615

		Percent of county population over age 65 (annual)		0.013		0.31		0.758		-0.008		-0.18		0.854		-0.008		-0.19		0.852

		Percent of county employed in labor market (annual)		0.030		1.17		0.241		0.045		1.79		0.074		0.045		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.001		-0.11		0.915		-0.001		-0.08		0.938		-0.001		-0.10		0.924

		Percent of county population that is African-American (annual)		0.013		0.13		0.894		0.053		0.55		0.582		0.053		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.015		-1.19		0.234		-0.017		-1.37		0.170		-0.017		-1.38		0.169

		Intercept		-13.563		-3.43		0.001		-14.591		-3.93		0.000		-14.641		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.274		2.86		0.004

		Number of local TV Vioxx ads, current month		0.269		1.95		0.051								0.231		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.325		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.004		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.008		-1.48		0.138								-0.005		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.003		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.003		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.005		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.002		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.815		-1.64		0.101		-0.972		-1.9		0.057		-1.040		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.052		0.45		0.654		0.001		0.01		0.990		0.030		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.033		0.17		0.862		0.049		0.27		0.786		-0.040		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.030		0.29		0.774		0.056		0.53		0.594		0.061		0.58		0.565

		Percent of OA patients that are female		-0.344		-0.30		0.768		-0.844		-0.69		0.492		-0.836		-0.68		0.496

		Averge age of OA patients		0.039		1.27		0.206		0.053		1.58		0.115		0.050		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.898		0.48		0.633		0.235		0.12		0.901		0.231		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.593		1.27		0.205		0.793		0.62		0.533		0.772		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-2.008		-1.69		0.091		-2.410		-1.96		0.050		-2.430		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.828		0.82		0.415		1.371		1.29		0.196		1.374		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-2.133		-2.02		0.044		-2.325		-2.12		0.034		-2.315		-2.11		0.035

		First quarter of year		-0.967		-2.38		0.017		-0.990		-2.48		0.013		-1.000		-2.44		0.015

		Second quarter of year		-0.179		-0.46		0.647		-0.238		-0.63		0.531		-0.323		-0.80		0.422

		Third quarter of year		-0.155		-0.51		0.612		-0.127		-0.43		0.671		-0.167		-0.52		0.602

		Year = 2002		0.542		1.09		0.276		0.745		1.37		0.172		0.801		1.41		0.159

		Year = 2003		0.552		0.48		0.630		0.753		0.62		0.532		0.833		0.65		0.515

		County physicians per 10,000 population (annual)		123.692		0.52		0.604		164.898		0.70		0.486		164.610		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.214		0.87		0.383		0.223		0.92		0.359		0.225		0.92		0.356

		Percent of county population over age 65 (annual)		-0.113		-1.45		0.147		-0.129		-1.64		0.100		-0.129		-1.64		0.101

		Percent of county employed in labor market (annual)		0.017		0.36		0.720		0.027		0.56		0.574		0.028		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.016		0.66		0.510		0.018		0.71		0.477		0.018		0.70		0.485

		Percent of county population that is African-American (annual)		0.126		0.69		0.491		0.154		0.85		0.394		0.155		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.056		-2.34		0.019		-0.057		-2.41		0.016		-0.058		-2.41		0.016

		Intercept		-14.046		-1.86		0.064		-14.408		-1.98		0.047		-14.245		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.246		2.69		0.007

		Number of local TV Vioxx ads, current month		0.343		2.61		0.009								0.312		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.187		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.006		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.005		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.004		-0.91		0.365								-0.003		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.002		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.003		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.004		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-1.318		-2.79		0.005		-1.656		-3.4		0.001		-1.453		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.171		1.55		0.122		0.182		1.66		0.098		0.211		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.204		-1.14		0.254		-0.241		-1.39		0.165		-0.271		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.247		-2.49		0.013		-0.159		-1.59		0.112		-0.186		-1.85		0.064

		Percent of OA patients that are female		0.911		0.82		0.412		0.364		0.31		0.756		0.331		0.28		0.778

		Averge age of OA patients		0.036		1.23		0.219		0.038		1.21		0.228		0.036		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.884		-1.61		0.108		-3.344		-1.85		0.065		-3.277		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.205		0.17		0.864		-0.274		-0.23		0.821		-0.336		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.896		1.68		0.094		1.585		1.35		0.178		1.545		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.332		0.34		0.732		0.718		0.71		0.479		0.700		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.529		-1.52		0.129		-1.677		-1.60		0.110		-1.618		-1.54		0.123

		First quarter of year		-0.419		-1.08		0.279		-0.587		-1.54		0.123		-0.454		-1.16		0.246

		Second quarter of year		-0.358		-0.96		0.336		-0.529		-1.46		0.146		-0.410		-1.07		0.286

		Third quarter of year		-0.098		-0.34		0.736		-0.153		-0.54		0.591		-0.003		-0.01		0.991

		Year = 2002		0.900		1.90		0.058		1.245		2.39		0.017		1.123		2.07		0.039

		Year = 2003		0.668		0.61		0.541		1.170		1.02		0.310		0.760		0.62		0.534

		County physicians per 10,000 population (annual)		102.443		0.45		0.653		131.388		0.58		0.561		131.338		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.432		1.85		0.065		0.433		1.86		0.063		0.431		1.85		0.064

		Percent of county population over age 65 (annual)		0.067		0.90		0.370		0.042		0.57		0.570		0.043		0.57		0.568

		Percent of county employed in labor market (annual)		0.012		0.26		0.795		0.020		0.44		0.660		0.019		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.005		0.22		0.828		0.010		0.43		0.668		0.009		0.39		0.699

		Percent of county population that is African-American (annual)		-0.053		-0.31		0.759		-0.004		-0.03		0.980		-0.004		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.032		1.40		0.162		0.027		1.17		0.242		0.026		1.15		0.249

		Intercept		-24.796		-3.44		0.001		-24.309		-3.50		0.000		-24.316		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631
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		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.00197		3.40		0.001

		Number of local TV Vioxx ads, current month		0.00254		2.97		0.003								0.00226		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.00162		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.00007		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.00009		-2.92		0.004								-0.00006		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.00008		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.00001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.00002		-0.76		0.450								-0.00004		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.00001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.00002		1.69		0.091

		Number of national TV Celebrex ads, current month		0.00003		1.84		0.066								0.00003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.00001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.000		0.03		0.975		0.001		0.30		0.762		0.001		0.41		0.680

		Second quarter of year		0.004		2.07		0.039		0.003		1.76		0.079		0.004		1.98		0.048

		Third quarter of year		0.003		1.86		0.062		0.003		1.58		0.115		0.003		1.86		0.063

		Year = 2002		-0.001		-0.63		0.530		-0.001		-0.46		0.643		-0.001		-0.54		0.587

		Year = 2003		-0.008		-1.52		0.129		-0.011		-1.92		0.055		-0.011		-2.00		0.046

		County physicians per 10,000 population (annual)		-0.586		-0.40		0.690		-0.261		-0.18		0.855		-0.267		-0.19		0.852

		County population (annual)		0.0000001		2.76		0.006		0.0000001		3.02		0.003		0.0000001		3.02		0.003

		County per capita income (annual)		-0.0000008		-2.87		0.004		-0.0000007		-2.64		0.008		-0.0000007		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.000		0.20		0.838		0.001		0.51		0.611		0.001		0.50		0.615

		Percent of county population over age 65 (annual)		0.000		0.31		0.758		-0.000		-0.18		0.854		-0.000		-0.19		0.852

		Percent of county employed in labor market (annual)		0.000		1.17		0.241		0.001		1.79		0.074		0.001		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.000		-0.11		0.915		-0.000		-0.08		0.938		-0.000		-0.10		0.924

		Percent of county population that is African-American (annual)		0.000		0.13		0.894		0.001		0.55		0.582		0.001		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.000		-1.19		0.234		-0.000		-1.37		0.170		-0.000		-1.38		0.169

		Intercept		-0.157		-3.43		0.001		-0.169		-3.93		0.000		-0.169		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.202		2.86		0.004

		Number of local TV Vioxx ads, current month		0.198		1.95		0.051								0.171		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.240		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.003		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.006		-1.48		0.138								-0.004		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.002		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.002		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.004		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.001		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.601		-1.64		0.101		-0.717		-1.9		0.057		-0.768		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.038		0.45		0.654		0.001		0.01		0.990		0.022		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.024		0.17		0.862		0.037		0.27		0.786		-0.030		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.022		0.29		0.774		0.041		0.53		0.594		0.045		0.58		0.565

		Percent of OA patients that are female		-0.254		-0.30		0.768		-0.623		-0.69		0.492		-0.617		-0.68		0.496

		Averge age of OA patients		0.029		1.27		0.206		0.039		1.58		0.115		0.037		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.663		0.48		0.633		0.174		0.12		0.901		0.170		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.176		1.27		0.205		0.585		0.62		0.533		0.570		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-1.482		-1.69		0.091		-1.779		-1.96		0.050		-1.793		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.611		0.82		0.415		1.012		1.29		0.196		1.014		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-1.574		-2.02		0.044		-1.716		-2.12		0.034		-1.708		-2.11		0.035

		First quarter of year		-0.714		-2.38		0.017		-0.730		-2.48		0.013		-0.738		-2.44		0.015

		Second quarter of year		-0.132		-0.46		0.647		-0.176		-0.63		0.531		-0.238		-0.80		0.422

		Third quarter of year		-0.114		-0.51		0.612		-0.094		-0.43		0.671		-0.123		-0.52		0.602

		Year = 2002		0.400		1.09		0.276		0.550		1.37		0.172		0.591		1.41		0.159

		Year = 2003		0.408		0.48		0.630		0.556		0.62		0.532		0.615		0.65		0.515

		County physicians per 10,000 population (annual)		91.278		0.52		0.604		121.685		0.70		0.486		121.473		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.158		0.87		0.383		0.165		0.92		0.359		0.166		0.92		0.356

		Percent of county population over age 65 (annual)		-0.083		-1.45		0.147		-0.095		-1.64		0.100		-0.095		-1.64		0.101

		Percent of county employed in labor market (annual)		0.013		0.36		0.720		0.020		0.56		0.574		0.020		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.012		0.66		0.510		0.013		0.71		0.477		0.013		0.70		0.485

		Percent of county population that is African-American (annual)		0.093		0.69		0.491		0.114		0.85		0.394		0.114		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.041		-2.34		0.019		-0.042		-2.41		0.016		-0.043		-2.41		0.016

		Intercept		-10.365		-1.86		0.064		-10.632		-1.98		0.047		-10.512		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.173		2.69		0.007

		Number of local TV Vioxx ads, current month		0.241		2.61		0.009								0.219		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.132		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.004		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.003		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.003		-0.91		0.365								-0.002		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.001		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.002		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.003		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-0.925		-2.79		0.005		-1.163		-3.4		0.001		-1.020		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.120		1.55		0.122		0.128		1.66		0.098		0.148		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.144		-1.14		0.254		-0.170		-1.39		0.165		-0.190		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.174		-2.49		0.013		-0.111		-1.59		0.112		-0.131		-1.85		0.064

		Percent of OA patients that are female		0.639		0.82		0.412		0.256		0.31		0.756		0.232		0.28		0.778

		Averge age of OA patients		0.025		1.23		0.219		0.027		1.21		0.228		0.025		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.025		-1.61		0.108		-2.348		-1.85		0.065		-2.301		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.144		0.17		0.864		-0.193		-0.23		0.821		-0.236		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.332		1.68		0.094		1.113		1.35		0.178		1.085		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.233		0.34		0.732		0.504		0.71		0.479		0.492		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.074		-1.52		0.129		-1.178		-1.60		0.110		-1.136		-1.54		0.123

		First quarter of year		-0.294		-1.08		0.279		-0.412		-1.54		0.123		-0.319		-1.16		0.246

		Second quarter of year		-0.252		-0.96		0.336		-0.371		-1.46		0.146		-0.288		-1.07		0.286

		Third quarter of year		-0.069		-0.34		0.736		-0.108		-0.54		0.591		-0.002		-0.01		0.991

		Year = 2002		0.632		1.90		0.058		0.874		2.39		0.017		0.789		2.07		0.039

		Year = 2003		0.469		0.61		0.541		0.822		1.02		0.310		0.534		0.62		0.534

		County physicians per 10,000 population (annual)		71.932		0.45		0.653		92.255		0.58		0.561		92.220		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.303		1.85		0.065		0.304		1.86		0.063		0.303		1.85		0.064

		Percent of county population over age 65 (annual)		0.047		0.90		0.370		0.030		0.57		0.570		0.030		0.57		0.568

		Percent of county employed in labor market (annual)		0.008		0.26		0.795		0.014		0.44		0.660		0.014		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.004		0.22		0.828		0.007		0.43		0.668		0.007		0.39		0.699

		Percent of county population that is African-American (annual)		-0.037		-0.31		0.759		-0.003		-0.03		0.980		-0.003		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.022		1.40		0.162		0.019		1.17		0.242		0.018		1.15		0.249

		Intercept		-17.411		-3.44		0.001		-17.069		-3.50		0.000		-17.073		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Celebrex		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631





Final Runs FIXED -Coefficients

		

		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.171		3.40		0.001

		Number of local TV Vioxx ads, current month		0.220		2.97		0.003								0.196		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.140		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.006		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.008		-2.92		0.004								-0.005		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.007		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.001		-0.76		0.450								-0.003		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.001		1.69		0.091

		Number of national TV Celebrex ads, current month		0.003		1.84		0.066								0.003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.001		0.48		0.631

		First quarter of year		0.005		0.03		0.975		0.046		0.30		0.762		0.064		0.41		0.680

		Second quarter of year		0.310		2.07		0.039		0.267		1.76		0.079		0.310		1.98		0.048

		Third quarter of year		0.286		1.86		0.062		0.238		1.58		0.115		0.296		1.86		0.063

		Year = 2002		-0.128		-0.63		0.530		-0.098		-0.46		0.643		-0.115		-0.54		0.587

		Year = 2003		-0.724		-1.52		0.129		-0.912		-1.92		0.055		-0.957		-2.00		0.046

		County physicians per 10,000 population (annual)		-50.675		-0.40		0.690		-22.568		-0.18		0.855		-23.093		-0.19		0.852

		County population (annual)		0.000		2.76		0.006		0.000		3.02		0.003		0.000		3.02		0.003

		County per capita income (annual)		-0.000		-2.87		0.004		-0.000		-2.64		0.008		-0.000		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.027		0.20		0.838		0.065		0.51		0.611		0.065		0.50		0.615

		Percent of county population over age 65 (annual)		0.013		0.31		0.758		-0.008		-0.18		0.854		-0.008		-0.19		0.852

		Percent of county employed in labor market (annual)		0.030		1.17		0.241		0.045		1.79		0.074		0.045		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.001		-0.11		0.915		-0.001		-0.08		0.938		-0.001		-0.10		0.924

		Percent of county population that is African-American (annual)		0.013		0.13		0.894		0.053		0.55		0.582		0.053		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.015		-1.19		0.234		-0.017		-1.37		0.170		-0.017		-1.38		0.169

		Intercept		-13.563		-3.43		0.001		-14.591		-3.93		0.000		-14.641		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.274		2.86		0.004

		Number of local TV Vioxx ads, current month		0.269		1.95		0.051								0.231		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.325		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.004		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.008		-1.48		0.138								-0.005		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.003		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.003		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.005		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.002		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.815		-1.64		0.101		-0.972		-1.9		0.057		-1.040		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.052		0.45		0.654		0.001		0.01		0.990		0.030		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.033		0.17		0.862		0.049		0.27		0.786		-0.040		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.030		0.29		0.774		0.056		0.53		0.594		0.061		0.58		0.565

		Percent of OA patients that are female		-0.344		-0.30		0.768		-0.844		-0.69		0.492		-0.836		-0.68		0.496

		Averge age of OA patients		0.039		1.27		0.206		0.053		1.58		0.115		0.050		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.898		0.48		0.633		0.235		0.12		0.901		0.231		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.593		1.27		0.205		0.793		0.62		0.533		0.772		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-2.008		-1.69		0.091		-2.410		-1.96		0.050		-2.430		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.828		0.82		0.415		1.371		1.29		0.196		1.374		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-2.133		-2.02		0.044		-2.325		-2.12		0.034		-2.315		-2.11		0.035

		First quarter of year		-0.967		-2.38		0.017		-0.990		-2.48		0.013		-1.000		-2.44		0.015

		Second quarter of year		-0.179		-0.46		0.647		-0.238		-0.63		0.531		-0.323		-0.80		0.422

		Third quarter of year		-0.155		-0.51		0.612		-0.127		-0.43		0.671		-0.167		-0.52		0.602

		Year = 2002		0.542		1.09		0.276		0.745		1.37		0.172		0.801		1.41		0.159

		Year = 2003		0.552		0.48		0.630		0.753		0.62		0.532		0.833		0.65		0.515

		County physicians per 10,000 population (annual)		123.692		0.52		0.604		164.898		0.70		0.486		164.610		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.214		0.87		0.383		0.223		0.92		0.359		0.225		0.92		0.356

		Percent of county population over age 65 (annual)		-0.113		-1.45		0.147		-0.129		-1.64		0.100		-0.129		-1.64		0.101

		Percent of county employed in labor market (annual)		0.017		0.36		0.720		0.027		0.56		0.574		0.028		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.016		0.66		0.510		0.018		0.71		0.477		0.018		0.70		0.485

		Percent of county population that is African-American (annual)		0.126		0.69		0.491		0.154		0.85		0.394		0.155		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.056		-2.34		0.019		-0.057		-2.41		0.016		-0.058		-2.41		0.016

		Intercept		-14.046		-1.86		0.064		-14.408		-1.98		0.047		-14.245		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.246		2.69		0.007

		Number of local TV Vioxx ads, current month		0.343		2.61		0.009								0.312		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.187		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.006		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.005		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.004		-0.91		0.365								-0.003		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.002		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.003		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.004		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-1.318		-2.79		0.005		-1.656		-3.4		0.001		-1.453		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.171		1.55		0.122		0.182		1.66		0.098		0.211		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.204		-1.14		0.254		-0.241		-1.39		0.165		-0.271		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.247		-2.49		0.013		-0.159		-1.59		0.112		-0.186		-1.85		0.064

		Percent of OA patients that are female		0.911		0.82		0.412		0.364		0.31		0.756		0.331		0.28		0.778

		Averge age of OA patients		0.036		1.23		0.219		0.038		1.21		0.228		0.036		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.884		-1.61		0.108		-3.344		-1.85		0.065		-3.277		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.205		0.17		0.864		-0.274		-0.23		0.821		-0.336		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.896		1.68		0.094		1.585		1.35		0.178		1.545		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.332		0.34		0.732		0.718		0.71		0.479		0.700		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.529		-1.52		0.129		-1.677		-1.60		0.110		-1.618		-1.54		0.123

		First quarter of year		-0.419		-1.08		0.279		-0.587		-1.54		0.123		-0.454		-1.16		0.246

		Second quarter of year		-0.358		-0.96		0.336		-0.529		-1.46		0.146		-0.410		-1.07		0.286

		Third quarter of year		-0.098		-0.34		0.736		-0.153		-0.54		0.591		-0.003		-0.01		0.991

		Year = 2002		0.900		1.90		0.058		1.245		2.39		0.017		1.123		2.07		0.039

		Year = 2003		0.668		0.61		0.541		1.170		1.02		0.310		0.760		0.62		0.534

		County physicians per 10,000 population (annual)		102.443		0.45		0.653		131.388		0.58		0.561		131.338		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.432		1.85		0.065		0.433		1.86		0.063		0.431		1.85		0.064

		Percent of county population over age 65 (annual)		0.067		0.90		0.370		0.042		0.57		0.570		0.043		0.57		0.568

		Percent of county employed in labor market (annual)		0.012		0.26		0.795		0.020		0.44		0.660		0.019		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.005		0.22		0.828		0.010		0.43		0.668		0.009		0.39		0.699

		Percent of county population that is African-American (annual)		-0.053		-0.31		0.759		-0.004		-0.03		0.980		-0.004		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.032		1.40		0.162		0.027		1.17		0.242		0.026		1.15		0.249

		Intercept		-24.796		-3.44		0.001		-24.309		-3.50		0.000		-24.316		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631
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		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.00197		3.40		0.001

		Number of local TV Vioxx ads, current month		0.00254		2.97		0.003								0.00226		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.00162		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.00007		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.00009		-2.92		0.004								-0.00006		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.00008		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.00001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.00002		-0.76		0.450								-0.00004		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.00001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.00002		1.69		0.091

		Number of national TV Celebrex ads, current month		0.00003		1.84		0.066								0.00003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.00001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.000		0.03		0.975		0.001		0.30		0.762		0.001		0.41		0.680

		Second quarter of year		0.004		2.07		0.039		0.003		1.76		0.079		0.004		1.98		0.048

		Third quarter of year		0.003		1.86		0.062		0.003		1.58		0.115		0.003		1.86		0.063

		Year = 2002		-0.001		-0.63		0.530		-0.001		-0.46		0.643		-0.001		-0.54		0.587

		Year = 2003		-0.008		-1.52		0.129		-0.011		-1.92		0.055		-0.011		-2.00		0.046

		County physicians per 10,000 population (annual)		-0.586		-0.40		0.690		-0.261		-0.18		0.855		-0.267		-0.19		0.852

		County population (annual)		0.0000001		2.76		0.006		0.0000001		3.02		0.003		0.0000001		3.02		0.003

		County per capita income (annual)		-0.0000008		-2.87		0.004		-0.0000007		-2.64		0.008		-0.0000007		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.000		0.20		0.838		0.001		0.51		0.611		0.001		0.50		0.615

		Percent of county population over age 65 (annual)		0.000		0.31		0.758		-0.000		-0.18		0.854		-0.000		-0.19		0.852

		Percent of county employed in labor market (annual)		0.000		1.17		0.241		0.001		1.79		0.074		0.001		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.000		-0.11		0.915		-0.000		-0.08		0.938		-0.000		-0.10		0.924

		Percent of county population that is African-American (annual)		0.000		0.13		0.894		0.001		0.55		0.582		0.001		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.000		-1.19		0.234		-0.000		-1.37		0.170		-0.000		-1.38		0.169

		Intercept		-0.157		-3.43		0.001		-0.169		-3.93		0.000		-0.169		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.202		2.86		0.004

		Number of local TV Vioxx ads, current month		0.198		1.95		0.051								0.171		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.240		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.003		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.006		-1.48		0.138								-0.004		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.002		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.002		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.004		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.001		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.601		-1.64		0.101		-0.717		-1.9		0.057		-0.768		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.038		0.45		0.654		0.001		0.01		0.990		0.022		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.024		0.17		0.862		0.037		0.27		0.786		-0.030		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.022		0.29		0.774		0.041		0.53		0.594		0.045		0.58		0.565

		Percent of OA patients that are female		-0.254		-0.30		0.768		-0.623		-0.69		0.492		-0.617		-0.68		0.496

		Averge age of OA patients		0.029		1.27		0.206		0.039		1.58		0.115		0.037		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.663		0.48		0.633		0.174		0.12		0.901		0.170		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.176		1.27		0.205		0.585		0.62		0.533		0.570		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-1.482		-1.69		0.091		-1.779		-1.96		0.050		-1.793		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.611		0.82		0.415		1.012		1.29		0.196		1.014		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-1.574		-2.02		0.044		-1.716		-2.12		0.034		-1.708		-2.11		0.035

		First quarter of year		-0.714		-2.38		0.017		-0.730		-2.48		0.013		-0.738		-2.44		0.015

		Second quarter of year		-0.132		-0.46		0.647		-0.176		-0.63		0.531		-0.238		-0.80		0.422

		Third quarter of year		-0.114		-0.51		0.612		-0.094		-0.43		0.671		-0.123		-0.52		0.602

		Year = 2002		0.400		1.09		0.276		0.550		1.37		0.172		0.591		1.41		0.159

		Year = 2003		0.408		0.48		0.630		0.556		0.62		0.532		0.615		0.65		0.515

		County physicians per 10,000 population (annual)		91.278		0.52		0.604		121.685		0.70		0.486		121.473		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.158		0.87		0.383		0.165		0.92		0.359		0.166		0.92		0.356

		Percent of county population over age 65 (annual)		-0.083		-1.45		0.147		-0.095		-1.64		0.100		-0.095		-1.64		0.101

		Percent of county employed in labor market (annual)		0.013		0.36		0.720		0.020		0.56		0.574		0.020		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.012		0.66		0.510		0.013		0.71		0.477		0.013		0.70		0.485

		Percent of county population that is African-American (annual)		0.093		0.69		0.491		0.114		0.85		0.394		0.114		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.041		-2.34		0.019		-0.042		-2.41		0.016		-0.043		-2.41		0.016

		Intercept		-10.365		-1.86		0.064		-10.632		-1.98		0.047		-10.512		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value		Marginal Effects		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.173		2.69		0.007

		Number of local TV Vioxx ads, current month		0.241		2.61		0.009								0.219		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.132		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.004		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.003		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.001		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.003		-0.91		0.365								-0.002		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.001		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.002		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.003		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-0.925		-2.79		0.005		-1.163		-3.4		0.001		-1.020		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.120		1.55		0.122		0.128		1.66		0.098		0.148		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.144		-1.14		0.254		-0.170		-1.39		0.165		-0.190		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.174		-2.49		0.013		-0.111		-1.59		0.112		-0.131		-1.85		0.064

		Percent of OA patients that are female		0.639		0.82		0.412		0.256		0.31		0.756		0.232		0.28		0.778

		Averge age of OA patients		0.025		1.23		0.219		0.027		1.21		0.228		0.025		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.025		-1.61		0.108		-2.348		-1.85		0.065		-2.301		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.144		0.17		0.864		-0.193		-0.23		0.821		-0.236		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.332		1.68		0.094		1.113		1.35		0.178		1.085		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.233		0.34		0.732		0.504		0.71		0.479		0.492		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.074		-1.52		0.129		-1.178		-1.60		0.110		-1.136		-1.54		0.123

		First quarter of year		-0.294		-1.08		0.279		-0.412		-1.54		0.123		-0.319		-1.16		0.246

		Second quarter of year		-0.252		-0.96		0.336		-0.371		-1.46		0.146		-0.288		-1.07		0.286

		Third quarter of year		-0.069		-0.34		0.736		-0.108		-0.54		0.591		-0.002		-0.01		0.991

		Year = 2002		0.632		1.90		0.058		0.874		2.39		0.017		0.789		2.07		0.039

		Year = 2003		0.469		0.61		0.541		0.822		1.02		0.310		0.534		0.62		0.534

		County physicians per 10,000 population (annual)		71.932		0.45		0.653		92.255		0.58		0.561		92.220		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.303		1.85		0.065		0.304		1.86		0.063		0.303		1.85		0.064

		Percent of county population over age 65 (annual)		0.047		0.90		0.370		0.030		0.57		0.570		0.030		0.57		0.568

		Percent of county employed in labor market (annual)		0.008		0.26		0.795		0.014		0.44		0.660		0.014		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.004		0.22		0.828		0.007		0.43		0.668		0.007		0.39		0.699

		Percent of county population that is African-American (annual)		-0.037		-0.31		0.759		-0.003		-0.03		0.980		-0.003		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.022		1.40		0.162		0.019		1.17		0.242		0.018		1.15		0.249

		Intercept		-17.411		-3.44		0.001		-17.069		-3.50		0.000		-17.073		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Celebrex		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631





Final Runs FIXED -Coefficients

		

		Table 2: Ln(Percent of All Monthly Visits Taken by OA Patients)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.171		3.40		0.001

		Number of local TV Vioxx ads, current month		0.220		2.97		0.003								0.196		2.71		0.007

		Number of local TV Vioxx ads, lagged month														0.140		1.88		0.061

		Number of local TV Celebrex ads, current and lagged month								-0.006		-3.64		0.000

		Number of local TV Celebrex ads, current month		-0.008		-2.92		0.004								-0.005		-1.90		0.057

		Number of local TV Celebrex ads, lagged month														-0.007		-2.51		0.012

		Number of national TV Vioxx ads, current and lagged month								-0.001		-1.03		0.304

		Number of national TV Vioxx ads, current month		-0.001		-0.76		0.450								-0.003		-1.45		0.148

		Number of national TV Vioxx ads, lagged month														0.001		0.60		0.550

		Number of national TV Celebrex ads, current and lagged month								0.001		1.69		0.091

		Number of national TV Celebrex ads, current month		0.003		1.84		0.066								0.003		1.66		0.097

		Number of national TV Celebrex ads, lagged month														0.001		0.48		0.631

		Publication of Mukherjee, Nissen and Topol

		Monthly number of medical journal articles about Cox-2

		Monthly number of medical journal articles about Celebrex

		Monthly number of medical journal articles about Vioxx

		Percent of OA patients that are female

		Averge age of OA patients

		Percent of OA patients with diagnosis for coronary disease

		Percent of OA patients with diagnosis for depression

		Percent of OA patients with diagnosis for diabetes

		Percent of OA patients with diagnosis for hyperlipidemia

		Percent of OA patients with diagnosis for hypertension

		First quarter of year		0.005		0.03		0.975		0.046		0.30		0.762		0.064		0.41		0.680

		Second quarter of year		0.310		2.07		0.039		0.267		1.76		0.079		0.310		1.98		0.048

		Third quarter of year		0.286		1.86		0.062		0.238		1.58		0.115		0.296		1.86		0.063

		Year = 2002		-0.128		-0.63		0.530		-0.098		-0.46		0.643		-0.115		-0.54		0.587

		Year = 2003		-0.724		-1.52		0.129		-0.912		-1.92		0.055		-0.957		-2.00		0.046

		County physicians per 10,000 population (annual)		-50.675		-0.40		0.690		-22.568		-0.18		0.855		-23.093		-0.19		0.852

		County population (annual)		0.000		2.76		0.006		0.000		3.02		0.003		0.000		3.02		0.003

		County per capita income (annual)		-0.000		-2.87		0.004		-0.000		-2.64		0.008		-0.000		-2.64		0.008

		Percent of county population covered by Medicare (annual)		0.027		0.20		0.838		0.065		0.51		0.611		0.065		0.50		0.615

		Percent of county population over age 65 (annual)		0.013		0.31		0.758		-0.008		-0.18		0.854		-0.008		-0.19		0.852

		Percent of county employed in labor market (annual)		0.030		1.17		0.241		0.045		1.79		0.074		0.045		1.79		0.074

		Percent of county population that is Caucasian (annual)		-0.001		-0.11		0.915		-0.001		-0.08		0.938		-0.001		-0.10		0.924

		Percent of county population that is African-American (annual)		0.013		0.13		0.894		0.053		0.55		0.582		0.053		0.56		0.578

		Average price for physician visit in media market (quarterly)		-0.015		-1.19		0.234		-0.017		-1.37		0.170		-0.017		-1.38		0.169

		Intercept		-13.563		-3.43		0.001		-14.591		-3.93		0.000		-14.641		-3.94		0.000

		Number of Observations		1671						1644						1644

		F-Statistic for FE (p-value)		3.22 (<0.0001)						3.85 (<0.0001)						3.24 (<0.0001)

		Table 3: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Celebrex)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.274		2.86		0.004

		Number of local TV Vioxx ads, current month		0.269		1.95		0.051								0.231		1.69		0.092

		Number of local TV Vioxx ads, lagged month														0.325		2.29		0.022

		Number of local TV Celebrex ads, current and lagged month								-0.004		-1.32		0.189

		Number of local TV Celebrex ads, current month		-0.008		-1.48		0.138								-0.005		-0.92		0.358

		Number of local TV Celebrex ads, lagged month														-0.003		-0.61		0.544

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		0.001		0.3		0.763								0.003		0.58		0.561

		Number of national TV Vioxx ads, lagged month														-0.005		-1.05		0.294

		Number of national TV Celebrex ads, current and lagged month								0.000		0.14		0.889

		Number of national TV Celebrex ads, current month		0.002		0.56		0.574								0.000		0.04		0.970

		Number of national TV Celebrex ads, lagged month														-0.001		-0.31		0.753

		Publication of Mukherjee, Nissen and Topol		-0.815		-1.64		0.101		-0.972		-1.9		0.057		-1.040		-1.86		0.064

		Monthly number of medical journal articles about Cox-2		0.052		0.45		0.654		0.001		0.01		0.990		0.030		0.25		0.801

		Monthly number of medical journal articles about Celebrex		0.033		0.17		0.862		0.049		0.27		0.786		-0.040		-0.20		0.843

		Monthly number of medical journal articles about Vioxx		0.030		0.29		0.774		0.056		0.53		0.594		0.061		0.58		0.565

		Percent of OA patients that are female		-0.344		-0.30		0.768		-0.844		-0.69		0.492		-0.836		-0.68		0.496

		Averge age of OA patients		0.039		1.27		0.206		0.053		1.58		0.115		0.050		1.50		0.134

		Percent of OA patients with diagnosis for coronary disease		0.898		0.48		0.633		0.235		0.12		0.901		0.231		0.12		0.903

		Percent of OA patients with diagnosis for depression		1.593		1.27		0.205		0.793		0.62		0.533		0.772		0.61		0.544

		Percent of OA patients with diagnosis for diabetes		-2.008		-1.69		0.091		-2.410		-1.96		0.050		-2.430		-1.97		0.049

		Percent of OA patients with diagnosis for hyperlipidemia		0.828		0.82		0.415		1.371		1.29		0.196		1.374		1.29		0.196

		Percent of OA patients with diagnosis for hypertension		-2.133		-2.02		0.044		-2.325		-2.12		0.034		-2.315		-2.11		0.035

		First quarter of year		-0.967		-2.38		0.017		-0.990		-2.48		0.013		-1.000		-2.44		0.015

		Second quarter of year		-0.179		-0.46		0.647		-0.238		-0.63		0.531		-0.323		-0.80		0.422

		Third quarter of year		-0.155		-0.51		0.612		-0.127		-0.43		0.671		-0.167		-0.52		0.602

		Year = 2002		0.542		1.09		0.276		0.745		1.37		0.172		0.801		1.41		0.159

		Year = 2003		0.552		0.48		0.630		0.753		0.62		0.532		0.833		0.65		0.515

		County physicians per 10,000 population (annual)		123.692		0.52		0.604		164.898		0.70		0.486		164.610		0.69		0.487

		County population (annual)		0.000		1.63		0.103		0.000		1.67		0.095		0.000		1.67		0.096

		County per capita income (annual)		-0.000		-0.05		0.958		0.000		0.27		0.784		0.000		0.29		0.772

		Percent of county population covered by Medicare (annual)		0.214		0.87		0.383		0.223		0.92		0.359		0.225		0.92		0.356

		Percent of county population over age 65 (annual)		-0.113		-1.45		0.147		-0.129		-1.64		0.100		-0.129		-1.64		0.101

		Percent of county employed in labor market (annual)		0.017		0.36		0.720		0.027		0.56		0.574		0.028		0.58		0.561

		Percent of county population that is Caucasian (annual)		0.016		0.66		0.510		0.018		0.71		0.477		0.018		0.70		0.485

		Percent of county population that is African-American (annual)		0.126		0.69		0.491		0.154		0.85		0.394		0.155		0.85		0.393

		Average price for physician visit in media market (quarterly)		-0.056		-2.34		0.019		-0.057		-2.41		0.016		-0.058		-2.41		0.016

		Intercept		-14.046		-1.86		0.064		-14.408		-1.98		0.047		-14.245		-1.96		0.051

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		1.66 (0.0152)						1.91 (0.0025)						1.72 (0.0070

		Table 4: Ln(Percent of Monthly Visits to OA Patients with a Prescription for Vioxx)
Fixed Effects Models

				Model 1						Model 2						Model 3

		Variable		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value		Parameter Estimate		T-Statistic		P-value

		Number of local TV Vioxx ads, current and lagged month								0.246		2.69		0.007

		Number of local TV Vioxx ads, current month		0.343		2.61		0.009								0.312		2.38		0.017

		Number of local TV Vioxx ads, lagged month														0.187		1.38		0.166

		Number of local TV Celebrex ads, current and lagged month								0.000		0.02		0.98

		Number of local TV Celebrex ads, current month		0.002		0.48		0.634								0.006		1.07		0.284

		Number of local TV Celebrex ads, lagged month														-0.005		-0.89		0.373

		Number of national TV Vioxx ads, current and lagged month								-0.002		-0.66		0.507

		Number of national TV Vioxx ads, current month		-0.004		-0.91		0.365								-0.003		-0.60		0.546

		Number of national TV Vioxx ads, lagged month														0.002		0.36		0.716

		Number of national TV Celebrex ads, current and lagged month								-0.001		-0.65		0.519

		Number of national TV Celebrex ads, current month		0.002		0.77		0.440								0.003		0.92		0.358

		Number of national TV Celebrex ads, lagged month														-0.004		-1.54		0.124

		Publication of Mukherjee, Nissen and Topol		-1.318		-2.79		0.005		-1.656		-3.4		0.001		-1.453		-2.72		0.007

		Monthly number of medical journal articles about Cox-2		0.171		1.55		0.122		0.182		1.66		0.098		0.211		1.85		0.065

		Monthly number of medical journal articles about Celebrex		-0.204		-1.14		0.254		-0.241		-1.39		0.165		-0.271		-1.38		0.166

		Monthly number of medical journal articles about Vioxx		-0.247		-2.49		0.013		-0.159		-1.59		0.112		-0.186		-1.85		0.064

		Percent of OA patients that are female		0.911		0.82		0.412		0.364		0.31		0.756		0.331		0.28		0.778

		Averge age of OA patients		0.036		1.23		0.219		0.038		1.21		0.228		0.036		1.12		0.263

		Percent of OA patients with diagnosis for coronary disease		-2.884		-1.61		0.108		-3.344		-1.85		0.065		-3.277		-1.81		0.070

		Percent of OA patients with diagnosis for depression		0.205		0.17		0.864		-0.274		-0.23		0.821		-0.336		-0.28		0.782

		Percent of OA patients with diagnosis for diabetes		1.896		1.68		0.094		1.585		1.35		0.178		1.545		1.31		0.189

		Percent of OA patients with diagnosis for hyperlipidemia		0.332		0.34		0.732		0.718		0.71		0.479		0.700		0.69		0.489

		Percent of OA patients with diagnosis for hypertension		-1.529		-1.52		0.129		-1.677		-1.60		0.110		-1.618		-1.54		0.123

		First quarter of year		-0.419		-1.08		0.279		-0.587		-1.54		0.123		-0.454		-1.16		0.246

		Second quarter of year		-0.358		-0.96		0.336		-0.529		-1.46		0.146		-0.410		-1.07		0.286

		Third quarter of year		-0.098		-0.34		0.736		-0.153		-0.54		0.591		-0.003		-0.01		0.991

		Year = 2002		0.900		1.90		0.058		1.245		2.39		0.017		1.123		2.07		0.039

		Year = 2003		0.668		0.61		0.541		1.170		1.02		0.310		0.760		0.62		0.534

		County physicians per 10,000 population (annual)		102.443		0.45		0.653		131.388		0.58		0.561		131.338		0.58		0.561

		County population (annual)		0.000		2.76		0.006		0.000		2.81		0.005		0.000		2.80		0.005

		County per capita income (annual)		-0.000		-0.56		0.573		-0.000		-0.31		0.753		-0.000		-0.30		0.765

		Percent of county population covered by Medicare (annual)		0.432		1.85		0.065		0.433		1.86		0.063		0.431		1.85		0.064

		Percent of county population over age 65 (annual)		0.067		0.90		0.370		0.042		0.57		0.570		0.043		0.57		0.568

		Percent of county employed in labor market (annual)		0.012		0.26		0.795		0.020		0.44		0.660		0.019		0.43		0.669

		Percent of county population that is Caucasian (annual)		0.005		0.22		0.828		0.010		0.43		0.668		0.009		0.39		0.699

		Percent of county population that is African-American (annual)		-0.053		-0.31		0.759		-0.004		-0.03		0.980		-0.004		-0.02		0.983

		Average price for physician visit in media market (quarterly)		0.032		1.40		0.162		0.027		1.17		0.242		0.026		1.15		0.249

		Intercept		-24.796		-3.44		0.001		-24.309		-3.50		0.000		-24.316		-3.50		0.000

		Number of Observations		1670						1643						1643

		F-Statistic for FE (p-value)		2.33 (<0.0001)						2.22 (0.0002)						2.13 (0.0002)

		Table 1: Means and Standard Deviations

		Variable		Number of Observations		Mean		Standard Deviation

		Percent of all montly visits taken by OA patients		1671		0.012		0.025

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.738		1.039

		Percent of Monthly Visits to OA Patients with a Prescription for Vioxx		1671		0.702		1.022

		Number of local TV Vioxx ads, current month		1671		0.255		0.747

		Number of local TV Vioxx ads, lagged month		1644		0.246		0.725

		Number of local TV Celebrex ads, current month		1671		13.296		23.854

		Number of local TV Celebrex ads, lagged month		1644		12.728		23.802

		Number of national TV Vioxx ads, current month		1671		106.512		38.086

		Number of national TV Vioxx ads, lagged month		1644		105.333		38.567

		Number of national TV Celebrex ads, current month		1671		103.629		53.767

		Number of national TV Celebrex ads, lagged month		1644		99.514		55.244

		Publication of Mukherjee, Nissen and Topol		1671		0.516		0.500

		Monthly number of medical journal articles about Cox-2		1671		0.833		1.537

		Monthly number of medical journal articles about Celebrex		1671		0.421		0.635

		Monthly number of medical journal articles about Vioxx		1671		0.666		1.274

		Percent of OA patients that are female		1670		0.711		0.169

		Averge age of OA patients		1670		64.989		9.344

		Percent of OA patients with diagnosis for coronary disease		1671		0.147		0.128

		Percent of OA patients with diagnosis for depression		1671		0.232		0.160

		Percent of OA patients with diagnosis for diabetes		1671		0.219		0.126

		Percent of OA patients with diagnosis for hyperlipidemia		1671		0.428		0.218

		Percent of OA patients with diagnosis for hypertension		1671		0.645		0.217

		First quarter of year		1671		0.232		0.422

		Second quarter of year		1671		0.243		0.429

		Third quarter of year		1671		0.255		0.436

		Year = 2002		1671		0.324		0.468

		Year = 2003		1671		0.402		0.490

		County physicians per 10,000 population (annual)		1671		0.001		0.002

		County population (annual)		1671		784798		1841808

		County per capita income (annual)		1671		28792		4739

		Percent of county population covered by Medicare (annual)		1671		1.622		1.896

		Percent of county population over age 65 (annual)		1671		13.030		3.240

		Percent of county employed in labor market (annual)		1671		53.996		8.593

		Percent of county population that is Caucasian (annual)		1671		79.593		9.427

		Percent of county population that is African-American (annual)		1671		11.501		7.471

		Average price for physician visit in media market (quarterly)		1671		62.948		9.631
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