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Introduction: To counter the high prevalence of flavored tobacco use among youth, many U.S.
localities have passed policies that restrict youth access to these products. This study aims to evalu-
ate the short-term impact of a flavored tobacco restriction policy on youth access to, and use of, fla-
vored tobacco products in a Massachusetts community.

Methods: A community with the policy (Lowell) was matched to a community without the policy
(Malden) with similar demographics, retailer characteristics, and point-of-sale tobacco policies.
Product inventories were assessed in tobacco retailers in the 2 communities, and surveys were
administered to high school−aged youth in those communities. Inventories and surveys were con-
ducted around the time the policy took effect in October 2016 (baseline) and approximately 6
months later (follow-up); all data were analyzed in 2017. Chi-squared tests and difference-in-differ-
ence models were used to estimate the impact of the policy on flavored tobacco availability and
youth perceptions and behaviors related to flavored tobacco use.

Results: Flavored tobacco availability decreased significantly in Lowell from baseline to follow-up
periods by 70 percentage points (p<0.001), whereas no significant changes in flavored tobacco
availability were seen in Malden. In addition, current use of both flavored and non-flavored
tobacco decreased in Lowell, but increased in Malden from baseline to follow-up; these changes
were significantly different between communities (flavored tobacco: �5.7%, p=0.03; non-flavored
tobacco: �6.2%, p=0.01).

Conclusions: Policies that restrict the sale of flavored tobacco have the potential to curb youth
tobacco use in as few as 6 months.
Am J Prev Med 2019;57(6):741−748. © 2019 American Journal of Preventive Medicine. Published by Elsevier
Inc. All rights reserved.
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I n 2009, the Family Smoking Prevention and Tobacco
Control Act banned sales of flavored cigarettes but
not flavored cigars/cigarillos, smokeless tobacco, or

e-cigarettes.1 Since this time, sales of flavored non-cigarette
tobacco products have risen, which are available in thou-
sands of distinct flavors (including fruit, candy, and men-
thol).2,3 Flavored tobacco use among youth has also risen:
From 2016 to 2017, flavored tobacco use increased signifi-
cantly among high school−aged tobacco users nationwide
(from 57.7% to 63.6%).4 Youth who use flavored tobacco
may be more likely to continue to use tobacco in the long
term compared with youth who do not use flavored
products.5,6

Flavored tobacco products are widely sold and pro-
moted in stores, including convenience stores, which
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youth frequently visit.7,8 The saturation of flavored tobacco
products in retail stores increases availability of these prod-
ucts, which results in increased youth exposure to flavored
tobacco. Previous research has found that increased access
and exposure to tobacco products increases youth suscep-
tibility to and experimentation with tobacco. For example,
higher retail density near schools has been associated with
higher youth ever-smoking rates.9

Results from the 2017 Massachusetts Youth Health
Survey revealed that 79.8% of current (past 30-day) high
school−aged tobacco users used a flavored tobacco
product in the past 30 days. Students frequently obtain
products from tobacco retailers, with 32.9% of current
high school−aged tobacco users in Massachusetts
reporting getting tobacco products from a retail store.10

A policy that removes flavored tobacco from the retail
environment can address both availability and youth
exposure to these products. In 2014, municipal Boards
of Health in Massachusetts began passing regulations
restricting the sale of flavored tobacco products (exclud-
ing menthol but including e-cigarettes) to adult-only
(ages ≥21 years) establishments, such as smoking bars,
vape shops, and tobacconists. As of April 2019, this pol-
icy has been passed by 147 municipalities in Massachu-
setts, covering 63% of the state’s total population.11

Previous research has focused on the impact of
these policies on the sale and availability of flavored
products. A recent study evaluating flavored tobacco
restrictions across Massachusetts found drastic reduc-
tions in flavored tobacco availability in tobacco
retailers following policy implementation.12 However,
limited research exists on the impact of reduced
access to flavored tobacco on youth tobacco use. An
evaluation of New York City’s flavored tobacco
restriction found significant declines in overall sales
of flavored tobacco products included in the restric-
tion (cigars, smokeless, pipe/roll your own) post-
implementation, and that the odds of both flavored
tobacco ever use and any tobacco ever use (not
including e-cigarettes) among youth decreased 3 years
after policy implementation (based on data from the
New York City Youth Risk Behavior Survey).13 This
paper aims to add to this evidence base by evaluating
the short-term (6-month) impact of the flavored
restriction policy in 1 Massachusetts community on
youth access and use of all types of tobacco products,
compared with a matched community without this
policy. The study hypothesis was that the policy
would result in greater reductions in retail availability
of flavored tobacco than in a community without the
policy. In addition, a greater increase in reported dif-
ficulty to obtain flavored tobacco and a greater
decrease in youth initiation of tobacco use with a
flavored product and tobacco use overall were
expected than in a community without the policy.
METHODS

Study Sample
In 2014, the Massachusetts Tobacco Control Program (MTCP)
received funding from the Centers for Disease Control and Preven-
tion to evaluate the impact of municipal flavored tobacco restriction
policies on the point-of-sale retail environment and youth tobacco
use. At the time, only 9 communities in Massachusetts had passed a
policy. In June 2016, the city of Lowell passed a flavored tobacco
restriction policy (which took effect in October 2016) and was
selected for evaluation as a case community. Lowell was selected
from a pool of communities with a population of at least 15,000 that
passed the policy because of its high adult smoking rate and high
tobacco retail density compared with other communities. In addi-
tion, Lowell was already funded by MTCP to conduct enforcement
activities related to the policy, thus increasing the feasibility of con-
ducting surveys in tobacco retailers and schools.

In Lowell, the period between policy passage and implementa-
tion was approximately 3.5 months. During this time, retailers
were expected to sell down or otherwise remove their flavored
tobacco stock. To aid local Board of Health staff in enforcement,
the Massachusetts Association of Health Boards, an MTCP tech-
nical assistance provider, developed tools, including enforcement
trainings, an enforcement protocol, and a flavored product list,
with information on all known products with a characterizing fla-
vor (type, brand name, and flavor name). In Lowell, enforcement
agents were required to complete educational visits in retailers
both before and after policy implementation to disseminate edu-
cational materials (such as the flavored product list) and answer
policy-related questions.

To evaluate the impact of the policy (independent of commu-
nity-level and retail-level characteristics), a comparison commu-
nity was selected and matched to Lowell on the following
variables: community demographics, retailer characteristics, and
presence of other point-of-sale policies (Table 1 provides a com-
plete list and description of variables). Using direct matching
methods, Malden (a Massachusetts community about 30 miles
from Lowell) was selected as a comparison community because it
was most like Lowell—both in similarity of matching variables
(greatest number of variables with <20% differences) and similar-
ity of other passed point-of-sale policies.

Retailer inventories were conducted during education visits by
MTCP-funded Board of Health regional staff in a census of all
retailers in Lowell and Malden at baseline (September 2016)
before Lowell’s flavored restriction policy took effect on October
1, 2016 and 6 months later (March 2017). Data collection was
conducted using an online platform that was developed in collab-
oration with Counter Tools.14 These surveys captured store infor-
mation, presence of flavored product advertisements, a full
inventory of flavored tobacco products available (cigars/cigarillos,
hookah/shisha, smokeless/dissolvable, e-cigarette/nicotine liquid),
and (in Lowell only) enforcement activities conducted during
each visit. In Lowell, inventories were conducted at 118 retailers
at baseline and 113 retailers at follow-up (of 125 total retailers). In
Malden, inventories were conducted at 51 retailers at baseline and
48 retailers at follow-up (of 52 total retailers). Inventories were
www.ajpmonline.org



Table 1. Community Matching Characteristics and Availabil-
ity of Flavored Products at Baseline and 6-Month Follow-up

Variable
Lowell
(case)

Malden
(comparison)

Demographic characteristicsa

Total population 106,519 59,450

Male, % 49.6 48.4b

White, % 60.3 56.7b

Youth (under age 18 years), % 23.7 19.7b

Median income, $ 50,192 56,347b

Below poverty level, % 17.5 12.8

Smoking rate, % 21.6 18.9b

Retail characteristicsc

Independent stores, % 79.8 85.9b

Retail density 1.2 1.0b

Illegal sales to minors, % 2.3 8.0

Selling flavored tobacco
at baseline, %

77.3 76.6b

Single cigar price, $ 2.54 2.50b

Point-of-sale policiesd

Flavored tobacco restriction Yes No

Cigar packaging restriction Yes Yes

Retail capping No No

Pharmacy ban Yes Yes
aSmoking rates are small area estimates based on data from 2011 to
2015 Massachusetts Behavioral Risk Factor Surveillance System.
b<20% different than case community.
cRetail density is calculated as the number of retailers per 1,000 adults
(ages ≥18 years). The rate of illegal sales to minors (under age 18
years) is calculated as the number of sales made to minors during retail
compliance checks in fiscal year 2015 (190 and 105 total checks con-
ducted in Lowell and Malden, respectively).
dThe flavored tobacco restriction restricts the sale of flavored tobacco
products to adult-only retailers. The cigar packaging restriction sets a
minimum price for single ($2.50) and multi-pack ($5.00) cigars. The
retail capping policy sets a limit on the number of tobacco sales permits
allowed in a community. The pharmacy ban policy prohibits the sale of
tobacco products in pharmacies and all other healthcare institutions.
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not conducted at all retailers at baseline and follow-up for the fol-
lowing reasons: retailer closed at time of survey, retailer went out
of business, retailer not youth accessible (e.g., vape shops), or
retailer opened after baseline data collection. The final analytical
sample included only retailers with inventories conducted at both
baseline and follow-up (111 in Lowell and 47 in Malden).

Youth surveys were conducted in both communities around the
same time as retailer inventories and were administered to students
in all grades (9th−12th) in public high schools, by local youth
involved in MTCP’s youth engagement program. A power analysis
based on statewide average smoking rates for each grade was used
to estimate the target sample sizes.15 Surveys were administered at
baseline (November 2016 to January 2017 in Lowell and September
2016 in Malden) and follow-up (May 2017 in Lowell and April 2017
in Malden) on paper in randomly selected classrooms, and adminis-
tration and data confidentiality procedures were overseen by Health
Resources in Action, Inc. These surveys captured youth demo-
graphics, tobacco products used, and perceptions and behaviors
related to flavored tobacco use (Appendix Figure 1 shows the com-
plete survey instrument, available online). Data collectors were
December 2019
instructed to return to the same classrooms at follow-up; however,
students who took the survey may not be the same at both time
points (surveys were cross-sectional). In Lowell, 593 surveys were
completed at baseline, and 524 surveys were completed at follow-
up. In Malden, 636 surveys were completed at baseline, and 646 sur-
veys were completed at follow-up.
Measures
Stores were classified as having flavored tobacco products if they
sold 1 or more flavored products at time of inventory; the number
of unique flavored products in each store was summed. Availabil-
ity of flavored products was assessed at baseline and follow-up.

Student demographics (age, grade in school, gender, and race/
ethnicity) and tobacco-related outcomes were also assessed at
baseline and follow-up. Students were provided with a list of
tobacco products and asked whether they had ever used the prod-
uct. Students were asked about both non-flavored (e.g., plain,
tobacco, regular, menthol, and mint) and flavored products (e.g.,
grape, cherry, watermelon, berry, vanilla, rum, red, tropical crush,
caramel, honey, and banana). Students who indicated any past use
were classified as ever users. Students who indicated use within
the past 30 days were classified as current users. These classifica-
tions are aligned with those used by many national and global
youth tobacco surveys.16

Students responded to the question:How easy do you think it is to
get flavored tobacco products? With very easy, somewhat easy, some-
what difficult, or very difficult. These response options were col-
lapsed into 2 categories: easy and difficult.

Students responded to the question: Was the first tobacco prod-
uct (including e-cigarettes) you tried flavored? with yes, no, or I’ve
never tried a tobacco product.
Statistical Analysis
Data were analyzed in September 2017. Descriptive statistics were
calculated for flavored product availability and demographic char-
acteristics of students in Lowell and Malden at baseline and fol-
low-up. Chi-squared tests were used to test for differences on
these characteristics between Lowell and Malden and within com-
munities between baseline and follow-up.

A difference-in-difference multivariate linear probability model
was used to assess the impact of the restriction on 4 outcomes: (1)
perception of ease of access to flavored tobacco, (2) initiation of
tobacco use with a flavored product, (3) ever and current use of
flavored and non-flavored tobacco products, and (4) perceived
likelihood of using tobacco if flavored products were not available.
These models controlled for age, gender, race/ethnicity, and base-
line differences (and any unmeasured time confounder) between
Lowell and Malden on the outcomes of interest.

All analyses were conducted using R, version 3.4.4.
RESULTS

In Lowell, the number of flavored products sold per
retailer decreased significantly from baseline to follow-
up (Table 2): There was a 70−percentage point decrease
in the number of stores where flavored products were
available (from 77.3% to 7.3%, p<0.001). By comparison,
in Malden, no significant change was observed in the



Table 2. Impact of Flavored Tobacco Restriction on Flavored Tobacco Availability

Lowell (case) Malden (comparison)

Variable
Baseline, %
(n=111)

Follow-up, %
(n=111) p-valuea

Baseline, %
(n=47)

Follow-up, %
(n=47) p-valuea

How many flavored products does your store sell?

0 22.7 92.7 <0.01 23.4 21.3 0.54

1‒5 26.4 5.5 27.7 21.3

6‒20 40.9 1.8 38.3 34.0

21‒30 5.4 0 8.5 21.3

31‒50+ 4.6 0 2.1 2.1

Note: Boldface indicates statistical significance (p<0.05).
aChi-squared tests used to test for significance between baseline and follow-up.
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number of flavored products sold per retailer over the
same time frame (from 76.6% to 78.7%, p=0.537).
Some differences were detected between students sur-

veyed in Lowell and Malden, including differences in
age, gender, and race/ethnicity (Table 3). However, in
Table 3. Demographic Characteristics of Participants With Comp

Overall Lo

Variable
Lowell,

%
Malden,

% p-valuea
Baseline,
% (n=593)

Age, years

≤13 0.1 0.1 <0.01 0.2

14 11.8 10.2 14.2

15 17.8 20.7 13.0

16 22.3 25.4 20.1

17 24.4 27.5 31.5

18 21.1 13.6 17.9

≥19 2.5 2.5 3.1

Grade

9 21.1 17.3 <0.01 18.1

10 22.0 26.4 16.1

11 17.5 26.4 20.0

12 39.4 29.9 45.8

Gender

Female 53.5 52.5 0.03 52.6

Male 46.3 46.5 47.0

Other 0.2 1.0 0.4

Transgender

Yes 1.2 1.4 0.57 1.6

No 95.7 96.1 95.5

Do not know 3.1 2.5 2.9

Race

Asian 30.6 27.0 <0.01 30.6

Black 11.1 17.1 10.8

Hispanic 23.8 21.3 22.8

Other 10.7 11.0 10.5

White 23.8 23.6 25.3

Note: Boldface indicates statistical significance (p<0.05).
aChi-squared tests used to test for significance between groups.
both communities, students were similar between base-
line and follow-up, with the exception of age. At follow-
up, students in Lowell were slightly younger, whereas
students in Malden were slightly older. To control for
residual demographic differences between and within
arisons Between Baseline and 6-Month Follow-up

well (case) Malden (comparison)

Follow-up,
% (n=524) p-valuea

Baseline,
% (n=636)

Follow-up,
% (n=646) p-valuea

0.0 <0.01 0.2 0.0 <0.01
9.0 14.5 5.9

23.3 23.6 17.9

24.8 25.1 25.7

16.4 28.2 26.8

24.6 6.8 20.3

1.9 1.6 3.4

24.6 <0.01 16.7 17.8 0.92

28.6 26.1 26.8

14.7 26.7 26.2

32.1 30.5 29.2

54.5 0.35 52.1 52.9 0.68

45.5 47.1 45.9

0.0 0.8 1.2

0.8 0.47 1.3 1.6

95.9 95.6 96.5

3.3 3.1 1.9

30.7 0.73 27.8 26.1 0.49

11.5 18.1 16.2

25.0 20.6 21.9

10.9 11.6 10.4

21.9 21.9 25.4

www.ajpmonline.org



Table 4. Impact of Flavored Tobacco Restriction on Flavored Tobacco Access and Use, and Non-flavored Tobacco Use

Lowell (case) Malden (comparison) Difference
Variable Estimate % (95% CI)a Estimate % (95% CI)a Estimate % (95% CI)

Difficult to access flavor productb ‒3.8 (‒15.1, 7.4) ‒13.1 (‒25.7, ‒0.5) 9.3 (‒7.1, 25.7)
First use tobacco product was flavoredb 4.6 (‒7.3, 16.6) 4.3 (‒9.8, 18.4) 0.3 (‒17.7, 18.3)
Still use tobacco if not available in flavorsc 2.9 (‒17.9, 23.8) 30.0 (4.6, 55.4) ‒27.1 (‒60.7, 6.6)
Ever use (flavored products)

Any tobacco use ‒4.0 (‒8.8, 0.9) 2.1 (‒2.6, 6.7) ‒6.1 (‒12.5, 0.4)
Cigarette ‒1.0 (‒3.2, 1.2) 1.1 (‒1.0, 3.2) ‒2.0 (‒5.0, 0.9)
Cigar ‒2.0 (‒4.8, 0.8) 0.7 (‒2.0, 3.4) ‒2.7 (‒6.5, 1.0)
Blunt ‒2.1 (‒6.2, 2.1) 2.5 (‒1.5, 6.5) ‒4.6 (‒10.1, 1.0)
Smokeless ‒0.9 (‒2.8, 1.0) 0.8 (‒1.0, 2.6) ‒1.7 (‒4.3, 0.8)
E-cigarette ‒1.7 (‒6.2, 2.7) 1.9 (‒2.4, 6.2) ‒3.6 (‒9.6, 2.4)

Current use (flavored products)

Any tobacco use ‒2.4 (‒6.2, 1.3) 3.3 (‒0.3, 6.9) ‒5.7 (‒10.7, ‒0.7)
Cigarette ‒0.5 (‒1.8, 0.8) 0.7 (‒0.6, 1.9) ‒1.2 (‒2.9, 0.6)
Cigar ‒1.0 (‒3.0, 0.9) 0.2 (‒1.6, 2.1) ‒1.2 (‒3.8, 1.4)
Blunt ‒1.8 (‒5.0, 1.4) 2.2 (‒0.9, 5.3) ‒4.0 (‒8.3, 0.3)
Smokeless ‒0.8 (‒2.2, 0.7) 0.4 (‒0.9, 1.8) ‒1.2 (‒3.1, 0.7)
E-cigarette ‒1.3 (‒4.2, 1.6) 1.8 (‒0.9, 4.6) ‒3.1 (‒6.9, 0.7)

Ever use (non-flavored products)

Any tobacco use ‒5.0 (‒9.8, ‒0.2) 3.6 (‒1.0, 8.2) ‒8.6 (‒15.0, ‒2.2)
Cigarette ‒2.4 (‒5.5, 0.8) ‒1.0 (‒4.1, 2.0) ‒1.3 (‒5.5, 2.9)
Cigar 0.7 (‒2.1, 3.4) 0.9 (‒1.7, 3.5) ‒0.2 (‒3.9, 3.4)
Blunt ‒3.5 (‒7.7, 0.6) 4.5 (0.6, 8.5) ‒8.1 (‒13.6, ‒2.5)
Smokeless 0.3 (‒1.7, 2.2) 1.0 (‒0.9, 2.9) ‒0.8 (‒3.4, 1.9)
E-cigarette ‒0.6 (‒4.8, 3.5) 2.5 (‒1.5, 6.4) ‒3.1 (‒8.6, 2.5)

Current use (non-flavored products)

Any tobacco use ‒1.9 (‒5.5, 1.7) 4.3 (0.9, 7.8) ‒6.2 (‒11.0, ‒1.4)
Cigarette ‒1.5 (‒3.2, 0.3) ‒0.2 (‒1.9, 1.5) ‒1.3 (‒3.7, 1.0)
Cigar ‒0.9 (‒2.7, 0.9) 0.8 (‒0.9, 2.6) ‒1.7 (‒4.1, 0.7)
Blunt ‒2.1 (‒5.3, 1.0) 3.5 (0.5, 6.6) ‒5.7 (‒9.9, ‒1.5)
Smokeless 0.0 (‒1.4, 1.5) 0.9 (‒0.5, 2.3) ‒0.9 (‒2.9, 1.1)
E-cigarette 1.4 (‒1.1, 4.0) 2.5 (0.1, 5.0) ‒1.1 (‒4.5, 2.3)

Note: Boldface indicates statistical significance (p<0.05).
aPercent change from baseline to follow-up, estimated from difference-in-difference models adjusting for age, gender, and race/ethnicity.
bRestricted to students who reported ever trying a tobacco product.
cRestricted to students who currently use (use in the past 30 days) flavored tobacco products.
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communities, all multivariate models controlled for age,
gender, and race.
Among tobacco ever users, after controlling for cova-

riates, there were no significant differences in the change
in the percentage of students reporting that it was diffi-
cult to obtain flavored products in their town from base-
line to follow-up between Lowell and Malden (Table 4;
unadjusted baseline and follow-up estimates are in
Appendix Table 1, available online).
There were no significant differences in change in

likelihood that a student initiated on flavored tobacco
from baseline to follow-up between Lowell and Malden
(Table 4). However, significant differences between
Lowell and Malden were found in changes in flavored
tobacco use from baseline to follow-up. Changes in
December 2019
ever and current use of flavored tobacco from baseline
to follow-up were in opposite directions in Lowell and
Malden: Use of any flavored tobacco product
decreased from baseline to follow-up in Lowell,
whereas use of any flavored tobacco product increased
in Malden (Figure 1). Difference-in-difference models
found a marginally significant difference between the 2
communities in change in ever use of any flavored
tobacco product (�6.1%, p=0.07) and a significant dif-
ference in change in current use of any flavored
tobacco product (�5.7%, p=0.03) (Table 4). When
looking at flavored tobacco products individually, the
greatest differences between Lowell and Malden were
seen in changes in ever use (�4.6%, p=0.10) and cur-
rent use (�4.0%, p=0.07) of blunt wraps.



Figure 1. Changes in any flavored and non-flavored tobacco use between baseline and 6-month follow-up: Lowell and Malden,
2016 and 2017.
Note: Any tobacco use includes use of the following products: cigarettes, cigars/cigarillos, e-cigarettes, blunts/blunt wraps, and smokeless tobacco.
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Significant differences between Lowell and Malden were
also found in changes in non-flavored tobacco use from
baseline to follow-up. Use of any non-flavored tobacco
product decreased in Lowell from baseline to follow-up,
whereas use of any non-flavored tobacco product
increased in Malden (Figure 1). Difference-in-difference
models found significant differences between the 2 com-
munities in changes in ever use (�8.6%, p=0.01) and cur-
rent use (�6.2%, p=0.01) of any non-flavored tobacco
product (Table 4). The greatest differences between Lowell
and Malden were again seen in changes in the use of blunt
wraps: Significant differences were found in changes in
ever use (�8.1%, p<0.01) and current use (�5.7%,
p=0.01) of non-flavored blunt wraps (Table 4).
DISCUSSION

This study is one of the first to assess the impact of a fla-
vored tobacco restriction on both the retail environment
and youth tobacco use. It builds on previous research to
include a comprehensive assessment of all tobacco prod-
ucts in retailers and is the first study to look at the short-
term impact of the restriction on youth tobacco use.
This study has 2 main findings with public health sig-

nificance. First, consistent with previous research, there
are greater reductions in availability of flavored products
in a community with a flavored product restriction ver-
sus one without.12,13,17 Retailer compliance with the
restriction in Lowell was likely aided by MTCP’s
rigorous enforcement infrastructure, which included
multiple education visits and education materials, such
as the flavored product list.
Second, this study expands on the findings of the New

York City flavored product restriction evaluation to show
that flavored tobacco restrictions begin to have an impact
on youth tobacco use shortly after policy implementation,
not only in the long term. The policy was found to be asso-
ciated with reduced tobacco use 6 months after implemen-
tation and was associated with greater reductions in ever
and current use of both flavored and non-flavored tobacco
than in a community without the policy. In fact, in Mal-
den, increases (though not all statistically significant) were
seen in ever and current use of flavored and non-flavored
tobacco. These differences between Lowell and Malden
were even seen in blunt wraps, which had the highest cur-
rent use rates in both communities at baseline. This sug-
gests the policy helps curb use of tobacco products popular
among youth and does not necessarily drive youth to
switch to non-flavored tobacco, even for flavored tobacco
products with high baseline use. The decreases seen in
non-flavored tobacco use in Lowell may have been due in
part to changes in social norms, which have been found to
impact youth smoking rates.18 Prior research in Massachu-
setts found that youth residing in communities with strong
regulations addressing both clean air and youth tobacco
access perceived their communities to be significantly
more “anti-smoking” compared with youth in communi-
ties without strong regulations in these areas.19
www.ajpmonline.org
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Even so, the greater reductions in tobacco use in Low-
ell than Malden may have been aided, in addition to
decreased availability of flavored products, by the geo-
graphic layout of Lowell. Lowell has a high Walk Score,20

suggesting that students may have limited access to cars,
and in turn, limited access to neighboring communities
without a policy. Unfortunately, sample sizes were too
small to assess whether Lowell students are more likely
to obtain flavored products in communities other than
their own compared with Malden students.
Significant differences between communities in

change in perceived ease of access to flavored products
or initiation with a flavored product, were not found.
This could be attributed partially to the short follow-up
time, as reducing exposure to flavored tobacco may take
more time than reducing retail availability (e.g., owing
to remaining advertising, non-compliant retailers, other
sources of access).
This study has many strengths. Both retailer and youth

data were collected in a community in which the policy
was passed with large sample sizes (almost 100% of
retailers, and close to 600 students, were surveyed in
Lowell). Data were collected both before and after policy
implementation. Finally, a rigorous matching method
was used to select Malden as the comparison community.

Limitations
Student data collected at baseline and follow-up were
cross-sectional, so the authors cannot assess whether
tobacco-related behaviors of individuals changed over
time. However, as surveys were conducted in the same
school and classrooms at both time points, the survey
cohort likely remained relatively stable. Regarding match-
ing, Lowell was only matched to 1 community, and some
differences existed between the 2 communities. Differences
in tobacco-related characteristics most likely to impact
youth tobacco rates (e.g., smoking rate, retail density, base-
line availability of flavored tobacco) were all < 20%, and
difference-in-difference models controlled for time-invari-
ant characteristics with baseline differences between com-
munities (however, these models cannot control for any
time-varying change in youth tobacco use that might
occur). Additional methodologic limitations include that
baseline youth surveys were conducted in Lowell 1−3
months after policy implementation, at which point
retailers may have started to remove flavored tobacco
from shelves, so the actual impact of the policy could have
been greater than observed results. In addition, sample
sizes for some survey questions, such as source and loca-
tion of flavored product acquisition and intention to
smoke in the future (among noncigarette users), were too
small to assess differences between Lowell and Malden.
However, because of the promising findings of the impact
December 2019
of the policy on tobacco use, these additional outcomes are
areas that future studies could consider assessing.
CONCLUSIONS

With rigorous enforcement, the flavored restriction pol-
icy has promising potential to curb youth tobacco use,
even within 6 months after implementation. With a lon-
ger follow-up time, the authors expect these trends will
continue, and the policy may begin to impact and reduce
flavored tobacco initiation, as exposure to flavored
tobacco among younger students continues to decline.
Future considerations for improving policy impact
include encouraging surrounding communities to adopt
this policy and adding menthol flavoring into the restric-
tion because tobacco companies have historically tar-
geted menthol cigarettes to youth.21
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