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In September 2014, CVS Health removed tobacco products from all 7,700 
pharmacy locations.



Pharmacies as settings for tobacco intervention

• Tobacco sales in pharmacies have been increasing while national 
sales have been decreasing (Seidenberg et al. 2012).

• Tobacco prices are lower in pharmacies (Henriksen et al. 2016).
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How might this policy change impact smoking?

1. Reduced impulse purchases

◦ 11-30% of cigarette purchases are unplanned (Carter et al. 2015; Clattenburg et al. 
2013; Wood et al. 2019)

◦ Impulse purchases can be prompted by visual cues (Armel et al. 2008; Laibson, 
2001; Milosavljevic et al. 2012)

◦ Demonstrated with tobacco in:
◦ Experimental studies (Carter et al. 2006; Engelmann et al. 2012; Shiffman et al. 2013; Conklin et al., 

2015)

◦ Surveys (Wakefield et al. 2008; Hoek et al. 2010)

◦ Observational studies of point-of-sale display bans (Carter et al. 2015, Li et al. 2013).
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How might this policy change impact smoking?

2. Social sanctioning against smoking

◦ Perceived popularity effect: prolific retail presence seen as 
indicator that products are popular and accepted (Pollay 2007).

◦ Point-of-sale display bans associated with decreased 
perceptions of normativity and increased perceptions of 
harmfulness of cigarettes (McNeill et al. 2011; Scheffels and Lavik 2013).
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Heterogeneous effects?

Tobacco-free pharmacy policies may be more likely to impact nondaily 
smokers than daily smokers.

Nondaily smokers more likely to make impulse purchases (Clattenburg et al. 2013)

◦ Smoking is more strongly related to cues and cravings (Shiffman et al. 2012, Shiffman et 
al. 2014).

◦ Impact of availability of cigarettes on nondaily smokers’ odds of smoking 3x as 
strong as its impact on daily smokers’ odds of smoking (Shiffman et al. 2014).
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Previous literature

1. Households that purchased cigarettes exclusively at CVS pharmacies were 
38% more likely to stop purchasing cigarettes after policy change compared 
to households that never purchased cigarettes at CVS pharmacies (Polinski et al. 

2017).

2. Policy associated with increased quit attempts but only among current 
smokers and in urban counties in the highest quartile of CVS density (Ali et al. 
2020).
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Study objective

Assess the impact of the of CVS Health’s tobacco-free pharmacy 
policy on the number of cigarettes smoked per smoking day by daily 

smokers and by nondaily smokers.
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Methods
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Data
Data sources: Tobacco Use Supplement to the Current Population Survey (CPS-
TUS) 2014-2015, Blue Cross and Blue Shield (BCBS) Institute Community Health 
Management Hub (CHM Hub®) 

Data linked using Core-based Statistical Area (CBSA) codes.

Excluded individuals living outside CBSAs or in municipalities with existing 
tobacco-free policies.

Analytic sample of 111,034 individuals living in CBSAs, including 10,759 daily 
smokers and 3,055 nondaily smokers. 
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• Outcome: number of cigarettes smoked per day (everyday smokers) or per 
smoking day (nondaily smokers)

• Exposure: CBSA-level CVS market penetration
• % of all pharmacies in the CBSA that are CVS pharmacies

• Covariates: age, gender, race/ethnicity, educational attainment, income
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Models
Continuous difference-in-difference with CVS% modeled continuously (Card 1992; Acemoglu et al. 2014; Allen et al. 
2017)

Yit=β0 + β1CVS_percentit + β2Postit + β3(CVS_percentit x Postit) + β4Xit + β5Stateit + ϵit

Categorical difference-in-difference with CVS% split into thirds and individuals in each third compared to 
those in CBSAs with zero CVS locations. 

Yit=β0 + β1CVS_Third1it + β2Postit + β3(CVS_Third1it x Postit) + β4CVS_Third2it + 

β5(CVS_Third2it x Postit) + β6CVS_Third3it + β7(CVS_Third3it x Postit)+ β8Xit + 

β9Stateit + ϵit

All models estimated using zero truncated negative binomial regression weighted by survey nonresponse weights, 
controlled for age, sex, race and ethnicity, educational attainment, & current income, include state fixed effects, 
and errors were clustered at CBSA level.



Sensitivity analyses
•Excluding states with no CVS presence

•Controlling for price paid for last pack

•Triple interaction of post-policy x CVS market share x daily vs. 
nondaily smoker

•Negative control using Rite Aid pharmacy market share

•Propensity score methods



Propensity score methods
•Generated propensity scores for being surveyed in the pre-policy 
period vs post-policy period using survey-weighted logistic 
regression.

•Matching using radius caliper matching with caliper=0.2xSD logit of 
propensity score (Austin 2009).

•Achieved best balance in comparison to strategies that:
• Generated propensity scores using weight as covariate and excluding 

weight 
• Created sample using 1:1 nearest-neighbor matching with and without 

replacement and propensity score weighting



Results
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CVS market penetration ranged from 0 to 34.78% of pharmacy market



* Indicates statistical significance 
(p<0.05) in test of means compared to 
daily smokers



No evidence of effect among daily smokers.

Decrease in the number of cigarettes 
smoked by non daily smokers following 
policy change.

↓ 0.3 cigarettes/day

↓ 0.4 cigarettes/day
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Discussion
The removal of tobacco products form CVS pharmacies was linked to 
smoking fewer cigarettes per smoking day among nondaily smokers, 
particularly in areas with large CVS market share.
◦ Nondaily smokers are a unique population

◦ Relatively small effect size



Limitations
•Limited number of time periods!
• Not able to assess pre-policy trends.

• Not able to detect long term effects.

•Restricted to individuals living in CBSAs with >100,000 population.

•Possible store closures during time period.


