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A B S T R A C T

Multiple state attorneys generals have entered assurances of voluntary compliance (AVCs) with numerous na-
tional retail chains as an application of consumer protection laws to help prevent tobacco sales to minors. Little
is known about the effectiveness of AVCs in reducing the violations of tobacco retailers for underage sales. We
collected inspection data involving minors (n = 53,832) on tobacco retailers in 2015 and 2016 from the Food
and Drug Administration (FDA) compliance check database. Inspections on 13 national retail chains were
classified into four categories: gas stations from oil companies, convenience stores, pharmacy stores, and su-
permarkets. Multilevel logistic regression models were performed to examine the effectiveness of AVCs, adjusted
for state tobacco control policies, state youth smoking rates, and socio-economic status (SES) at census tracts.
Overall the Retail Violation Rate for sales to minors (RVRm) significantly varied by retail category from 7.7% in
pharmacy stores to 18.9% in gas stations from oil companies. Retailers that entered an AVC had lower odds of
underage sales violations in convenience stores (aOR = 0.75, 95% CI [0.61–0.93]) and supermarkets
(aOR = 0.74, 95% CI [0.59–0.93]). For gas stations from oil companies and pharmacy stores, there were no
significant differences in RVRm between stores with an AVC and stores without an AVC. We found that entering
into AVCs is associated with fewer retail violations of underage sales for convenience stores and pharmacy
stores. Continued efforts to strengthen the enforcement of AVCs and to expand AVCs to more states and other
retail chains may improve youth tobacco control.

1. Introduction

Tobacco use is the leading cause of preventable death and it begins
in children and adolescence.(U.S. Department of Health and Human
Services, 2010, 2014) Smoking at a young age causes harm to health
and increases the likelihood of becoming regular smokers in adulthood,
so restricting tobacco sales to minors is an important component of
tobacco control and prevention strategies to reduce youth smoking and
access to cigarettes.(US Department of Health and Human Services,
2012) The Synar program has been a mandatory national program
under the Alcohol, Drug Abuse, and Mental Health Administration
Reorganization Act (P.L. 102–321) involving a joint effort between
federal, state, and local governments aimed at decreasing youth access
to tobacco since 1992 (SAMHSA, n.d.-a, n.d.-b). The 2009 Family
Smoking Prevention and Tobacco Control Act restricts tobacco mar-
keting and sales to youth and authorizes the US Food and Drug Ad-
ministration (FDA) to regulate the manufacture, distribution, and
marketing of tobacco products (The Food and Drug Administration,

2015). These regulatory programs have been shown to reduce youth
smoking prevalence (DiFranza et al., 2009; Rigotti et al., 1997;
SAMHSA, n.d.-a, n.d.-b). As over 60% of youth reported that it was
“easy” or “somewhat easy” to buy tobacco products in stores (The
Centers for Disease Control and Prevention, 2015), restricting youth
access to tobacco remains an important challenge to address. This study
sought to evaluate whether a complementary voluntary program, led by
state attorneys general under consumer protection laws, can provide
additional benefits to curb minors purchasing tobacco products.

An Assurance of Voluntary Compliance (AVC) is a legal agreement
between the State and a company to ensure the company complies with
state laws regarding the sale and marketing of tobacco products. In
many states, the office of the attorney general can apply consumer
protection authorities to alter the sales and promotion practices of to-
bacco retailers.(Krevor et al., 2002) Since 2002, multiple state attorneys
general have signed on to AVCs with national retail chains (Appendix
I). Although the terms of each AVC can vary by company, all AVCs
provide certain standards and practices to help prevent tobacco sales to
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minors (Department of Justice in State of California, 2017; Tobacco
Control Legal Consortium, 2015). Some of the common AVC provisions
include a commitment to: provide comprehensive training for em-
ployees about laws and policies regarding underage sales; check the ID
of any person purchasing tobacco products when the person appears to
be under the age of 27; install and use cash registers programmed to
prompt ID checks for all tobacco sales; conduct “mystery shopper”
programs to conduct unannounced and random compliance checks on
company stores (Tobacco Control Legal Consortium, 2015) As of March
2017, there are multi-state agreements with 14 national retail chains,
including Wal-Mart, Kroger, 7-Eleven, ConocoPhillips, Chevron, Wal-
greens and Rite Aid, covering over 100,000 tobacco retail outlets
(Department of Justice in State of California, 2017; Tobacco Control
Legal Consortium, 2015).

AVCs can complement and reinforce compliance checks currently
conducted by the Synar regulation and the FDA to restrict tobacco sales
to youth and prevent youth from smoking (Krevor et al., 2002). The
legal agreements could prompt signatory retailers to develop self-reg-
ulating solutions, such as mystery shopper programs, for monitoring the
sale of age-sensitive products. Anecdotal evidence suggests that mystery
shop visits with immediate feedback can help retailers comply with age
verification for tobacco sales (Krevor et al., 2011). However, little is
known about the effectiveness of AVCs in reducing the tobacco retailers'
violations of underage sales. In this study, we examined whether en-
tering into AVCs is associated with fewer retail violations of underage
sales by analyzing the tobacco retailer inspections conducted by the
FDA in 2015 and 2016.

2. Data and method

2.1. FDA inspection data

The FDA conducts Undercover Buy (UB) inspections of youth pur-
chase attempts to evaluate whether a retailer sells tobacco products to
individuals who are under 18 years old or a retailer requests photo
identification and verifies age for individuals under 27 years old who
attempt to purchase tobacco products (Jackson, 2016). The FDA con-
tracts with states, territories, and some private organizations to inspect
tobacco retailers and develop a sampling strategy for inspections
(General Services Administration, 2015). However, the FDA does not
release the compliance inspection sampling method and weights (Baker
et al., 2016). The FDA has maintained a database of inspection results
of tobacco retailers since October 2010, including information about
the inspected retailers, decision resulting from the inspections, whether
a minor was involved, whether sale to a minor was found, and the
decision date (US Food and Drug Administration, n.d.). We included
retailer compliance data for underage sales (inspections indicated as
“minor involved”) in 2015 and 2016. The Retail Violation Rate for sales
to minors (RVRm) was calculated by dividing the number of violations
by the number of inspections for each retailer category in states with
AVCs and states without AVCs, respectively.

2.2. National retail chains with AVCs

The national retail chains with AVCs, signatory states and signed
dates were provided by the Tobacco Control Legal Consortium
(Appendix Table 1). We grouped 13 retail chains into 4 categories: gas
stations from oil companies (“ARCO”, “BP”, “Chevron”, “Con-
ocoPhillips”, “ExxonMobil”, “Shell”, “Valero”), convenience stores (“7-
Eleven”, “Circle K”), pharmacy stores (“Rite Aid”, “Walgreens”), and
supermarkets (“Kroger”, “Wal-Mart”). CVS is excluded in this study
since CVS had stopped selling tobacco products by October 1, 2014.

Not all states have entered into AVCs and the number of states with
AVCs varies by retail chains. For instance, Walgreens has stores located
in all 50 states and the District of the Columbia and 42 states have
entered AVCs with Walgreens while the other 8 states and DC have not

entered AVCs with Walgreens. This allowed us to compare the RVRm
between retailers in states that have entered AVCs with those in states
without AVCs.

2.3. Covariates

We included tobacco control policies, youth smoking rates, and
neighborhood social characteristics as covariates to control for their
potential confounding effects. State-level covariates include youth
current smoking rate (%), cigarette tax per pack ($), tobacco prevention
spending as % of CDC recommendation, and the smoke free air grade
assigned for each state (A, B, C, D, E, and F, where A indicates the best
and F indicates the worst). Census tract level covariates include male
(%), African American (%), Hispanic (%), 10–17 years old (%),
Bachelor's degree and above (%), persons living in poverty (%), urba-
nicity (urban vs. non-urban). Data sources for covariates can be found
in (Dai and Hao, 2017).

2.4. Geographic mapping of retailers

Brand names listed in Appendix II were used to identify FDA in-
spections of 13 retail chains. A total of 265,194 compliance inspections
involving minors were conducted by the FDA in 2015 and 2016 among
50 states and the District of Columbia. Of these inspections, 53,832
were from the 13 national retail chains. ArcGIS, version 10.3.1, was
used to geocode tobacco retailers' addresses into latitude and longitude
to identify census tracts and states of retailers (match rate = 99.4%).
Spatial join was performed to link retailers' addresses with covariates in
state and census tract level.

2.5. Spatial analysis

Multilevel logistic regression was performed to compare the RVRm
between retailers that have entered AVCs and those that have not,
where violation (yes/no) at each inspection served as the dependent
variable. We constructed compound symmetric correlation structures at
the census tract level using a random intercept model. Odds ratios
(ORs) from univariate regression analysis and adjusted odds ratios
(aORs) by covariates from multivariable regression analysis as well as
95% confidence interval (CI) were reported. Statistical analyses were
performed using SAS 9.4 (Cary, NC) and a p-value< 0.05 was con-
sidered statistically significant.

3. Results

Among 53,832 inspections from the 13 national retail chains,
47,511 (88%) were from states that have entered into AVCs and 6321
(12%) were from states that have not entered into AVCs. The RVRm
varied by retail category with the highest violation rate found for gas
stations from oil companies (18.9%), followed by convenience stores
(14.3%), supermarkets (8.0%), and pharmacy stores (7.7%).

As shown in Table 1, RVRm was significantly lower among con-
venience stores (14.0% vs. 17.3%, OR = 0.78, 95% CI [0.65, 0.92]) and
supermarkets (7.7% vs. 9.9%, OR = 0.77, 95% CI [0.62, 0.95]) in
states that had AVCs compared to those that did not. After adjusting for
all covariates, the existence of an AVC was associated with a 25% lower
odds of RVRm for convenience stores (aOR = 0.75, 95% CI
[0.61–0.93]) and a 26% lower odds of RVRm for supermarkets
(aOR = 0.74, 95% CI [0.59–0.93]). There was no significant difference
observed for gas stations from oil companies and pharmacy stores.

4. Summary and discussion

This is the first national study to assess the association between
AVCs and tobacco retailers' violations of underage sales. After adjusting
for state level and neighborhood contextual factors, we found
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