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Abstract

Background: As regulation of tobacco products tightens, there are concerns that illicit markets may develop to
supply restricted products. However, there are few validated measures to assess attitudes or purchase intentions
toward contraband tobacco (CT). As such, it is important to investigate individual level characteristics that are
associated with the purchase and use of contraband tobacco.

Methods: In May 2013, a pilot survey assessed attitudes, behaviors, and purchase intentions for contraband
tobacco based on previous research regarding non-tobacco contraband. The survey was administered via Amazon
Mechanical Turk, a crowdsourcing resource, among current smoking respondents in the United States and Canada.
Structural equation modeling was used to evaluate the validity of the proposed model for understanding attitudes
toward contraband tobacco.

Results: CT purchasers were more likely to report norms supportive of counterfeit products, more intentions
toward purchasing counterfeit products, a lowered risk associated with these products, and to have more favorable
attitudes toward CT than those who had not purchased CT. Attitudes toward CT mediated the relationship
between subjective norms and prior purchase with behavior intentions. Perceived risk had a significant direct effect
on intentions and an indirect effect through attitudes toward CT. The structural model fit the data well and
accounted for over half (53%) of the variance in attitudes toward tobacco.

Conclusions: Understanding the mechanisms associated with CT attitudes and purchase behaviors may provide
insight for how to mitigate possible iatrogenic consequences of newly implemented regulations. The measures
developed here elucidate some elements that influence attitudes and purchase intentions for CT and may inform
policy efforts to curtail the development of illicit markets.

Keywords: Structural equation modeling, Tobacco, Contraband tobacco, Public policy, Behavioral economics,
Survey methods
Introduction
As taxes on tobacco products have increased, tax avoid-
ance behaviors among smokers may also increase [1-5]
and larger scale tax evasion schemes such as smuggling
may become more prevalent. Thus, an international
protocol to control the illicit trade of tobacco, focusing
on the supply chain, has been negotiated as part of the
Framework Convention on Tobacco Control (http://
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www.who.int/fctc/protocol/about/en/). However, taxes
may not be the sole influence on contraband tobacco
use. As regulation of tobacco products tightens, con-
cerns have also been expressed that illicit markets may
develop to supply restricted products (e.g., menthol ciga-
rettes) [6,7]. Therefore, it is important to generate know-
ledge about what characteristics are associated with
people who purchase and use contraband tobacco prod-
ucts in order to mitigate possible iatrogenic conse-
quences of newly implemented regulations. For purposes
of the current article, contraband tobacco is defined as
tobacco that has been obtained outside the regulated
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supply chain, purchased without appropriate taxation,
and/or tobacco sought out to avoid local or state taxes
(e.g. purchase on an Indian reservation among non-
natives).
Background and conceptual model
While the scientific literature on contraband tobacco has
examined prevalence of, attitudes toward, and correlates
of contraband tobacco use [8-11], this literature has
been limited by a dearth of validated measures [12]. Pre-
vious literature seeking to understand purchase inten-
tions for contraband tobacco outline some economic
indicators. These include how perceived product quality
and price are associated with purchase intentions;
[13,14] however, research has not evaluated how social
elements may also contribute to attitudes toward contra-
band tobacco and purchase intentions. Greater under-
standing of these influences is needed. Some non-tobacco
contraband/counterfeit literature examines personal and
interpersonal factors that promote or inhibit attitudes to-
ward these products that could be applied to the contra-
band tobacco issue. Examples of these non-tobacco
contraband/counterfeit products include pirated cd’s,
handbags, and pharmaceuticals.
Drawing on the literature regarding attitudes and

behavioral intentions to purchase and use non-tobacco
contraband/counterfeit products, the current research
adapts a conceptual model (Figure 1) put forth by
Augusto de Matos and colleagues in the context of coun-
terfeit goods to explain behavioral intentions and attitudes
toward contraband tobacco. Under the general framework
of the Theory of Reasoned Action and Planned Behavior
(TRA), this research highlights two primary antecedents
of consumer attitudes and behaviors: Product demand
(price and risk factors) and social components (social
norms and personality factors).
Figure 1 Conceptual model (based on Augusto de Matos et al.
(2007) [16].
Product demand
While literature examining the psychosocial factors re-
lated to purchasing contraband tobacco is sparse, the
broader literature on non-tobacco contraband and coun-
terfeit products highlights a number of factors that influ-
ence product demand, including affordability/relative
price and perceived quality. Affordability of non-tobacco
contraband/counterfeit has been shown to increase con-
sumer purchase intentions [15]. However, research also
suggests that consumers associate lower price with a low
quality or low performing product which deters purchase
intentions [16,17]. These consumers are considered “risk
averse” or have the “propensity to avoid taking risks
(p.37)” [16]. Understanding how consumers interpret the
price differential and product performance may effectively
differentiate between consumers who have favorable or
unfavorable attitudes toward contraband tobacco which
may, in turn, influence future purchase intentions. Ac-
cording to TRA, favorable attitudes are influential in guid-
ing future behavior [18]. We adopt measures from the
non-tobacco contraband/counterfeit research to assess
consumers price quality inference [19], perceived risk
[15,20], and risk averseness [15], and their relation with
contraband tobacco attitudes.

H1: Consumers who perceive that a higher priced
product is associated with a better quality product
(price quality) will have less favorable attitudes toward
contraband tobacco and these attitudes will mediate
the relationship between price quality and behavioral
intentions.
H2: Consumers who perceive that the risk (perceived
risk) associated with counterfeit/contraband products,
in general, is high will have less favorable attitudes
toward contraband tobacco and these attitudes will
mediate the relationship between perceived risk and
behavioral intentions
H3: Consumers who are prefer to avoid taking risks
(risk averseness) when making purchases will have
less favorable attitudes toward contraband tobacco
and these attitudes will mediate the relationship
between risk averseness and behavioral intentions.

Social norms and personality factors
The literature on non-tobacco contraband/counterfeits
also highlights social and personality factors that influence
both attitudes and purchase intentions, including personal
ethical beliefs and subjective normative beliefs. The re-
search on ethical beliefs indicates that consumers who
value honesty and high self-control are less likely to hold
favorable attitudes toward contraband products as they are
more likely to feel a sense of guilt associated with the pur-
chase behavior [21]. In addition, those who have previously
purchased contraband or have significant others (close
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friends or family) who purchase or support the purchase of
contraband products will experience social pressure to
have more favorable attitudes toward contraband and pur-
chase behavior. We utilize the measures from the non-
tobacco contraband research to assess how integrity, per-
sonal gratification, and subjective norms, may be associated
with attitudes toward contraband tobacco (Table 1) and
behavioral intentions to purchase contraband products.

H4: Consumers who have high levels of integrity will
have less favorable attitudes toward contraband
tobacco and these attitudes will mediate the
relationship between integrity and behavioral
intentions

H5: Consumers who value personal gratification will
have less favorable attitudes toward contraband
tobacco and these attitudes will mediate the
relationship between personal gratification and
behavioral intentions
H6: Consumers who perceive their significant others
(subjective norms) would approve of the behavior will
have more favorable attitudes toward contraband
tobacco and these attitudes will mediate the relationship
between subjective norms and behavioral intentions
H7: Having previously purchased contraband tobacco
will be associated with more favorable attitudes
toward contraband tobacco and behavioral intentions.

The TRA and prior research on non-tobacco contra-
band consistently shows that product-related attitudes
Table 1 Demographic characteristics by contraband tobacco p

Non-buyers %

Sex Male 51.4

Female 70.2

Race White 63.0

Black 55.2

NA/FN 70.0

Asian 41.8

Multiracial/Other 68.8

Hispanic Yes 43.3

No 56.7

Age 18-25 52.8

26-30 63.6

31-40 63.0

40+ 63.6

SDS Low 60.7

Medium 57.2

High 67.4

Note: NA/FN were not classified as “buyers” if they reported purchasing on an India
predict future purchase intention [18,22]. In other words,
consumers who hold favorable attitudes toward a product
are more likely to express behavioral intentions toward
purchasing that product.

H8: Consumers with positive attitudes about
contraband tobacco will have more favorable attitudes
toward contraband tobacco higher behavioral
intentions to purchase contraband products.

Methods
In May 2013, a pilot survey was developed to assess atti-
tudes, behaviors, and purchase intentions for contraband
tobacco based on previous research regarding non-
tobacco contraband [16]. The survey was administered
using the Qualtrics web survey platform via Amazon
Mechanical Turk (MTurk), a crowdsourcing resource.
Crowdsourcing refers to the outsourcing of tasks to a
large pool of individuals over the Internet in return for
compensation and has been utilized (MTurk in particu-
lar) for a variety of academic social science research,
where it has been shown to be a reliable and useful ap-
proach to data collection [23]. Furthermore, because of
the large and diverse pool of MTurk workers, data is
generated among a diverse sample [24-26] in a fast [27],
inexpensive [25], and reliable way [24,28].
The study sample was limited to MTurk workers who

were current smokers age 18 and older and lived in ei-
ther the United States or Canada. Respondents first
completed an informed consent and were then adminis-
tered screening questions to assess whether they were
urchase

Buyers % N (% sample) x2

48.6 245 (50.7) p < .000

29.8 238 (49.3)

37.0 357 (73.9) p < .031

44.8 29 (6.0)

30.0 10 (2.1)

58.2 55 (11.4)

31.3 32 (6.6)

56.7 60 (12.4) p = .003

36.9 423 (87.6)

47.2 125 (25.9) p = .223

36.4 129 (26.7)

37.0 119 (24.6)

36.4 110 (22.8)

39.3 61 (12.6) p = .128

42.8 278 (57.6)

32.6 144 (29.8)

n Reservation or First Nations Reserve.
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qualified to complete the task. Smoking status was deter-
mined by a single question asking if the participant had
smoked one or more cigarettes in the past 30 days. Re-
spondents were compensated $1 USD for completing
the 20 minute survey. This study was approved by
the Institutional Review Board at Roswell Park Cancer
Institute.

Measures
Contraband tobacco
For this research, contraband tobacco is defined as to-
bacco obtained outside regulated wholesale and retail
channels, bought without the requisite taxes applied
(http://www.rcmp-grc.gc.ca/pubs/tobac-tabac/tobacco-
tabac-strat-2008-eng.htm), or purchased to avoid paying
required taxes. Investigators have used an array of ques-
tions to estimate this behavior, so we used existing sur-
vey items and applied a relatively broad definition of
contraband to capture as many smokers open to contra-
band use as possible, to have a sufficiently large sample
to validate the measures. Respondents were classified as
having purchased contraband tobacco if they responded
“yes” to any of the 5 following questions: “Have you per-
sonally ever purchased contraband tobacco,” “In the past
six months, have you regularly bought cigarettes outside
the US (for US respondents)/in the US (for Canadians),
“In the past 12 months, have you bought cigarettes that
you think may have been smuggled or stolen,” “Have
you EVER purchased cigarettes on an Indian Reserva-
tion/from a First Nations Reserve (among non-Indian
respondents),” or “Have you EVER purchased cigarettes
from a non-retail source, such as out of a person’s home,
out a person’s vehicle, or from someone on the street?”

Marlowe-crowne social desirability scale
The Marlowe-Crowne Social Desirability Scale (MCSDS)
has been used widely to assess social desirability bias
among respondents. Because in some instances we were
asking about illicit behaviors, respondents were also ad-
ministered the full 33 item MCSDS to assess possible so-
cial desirability bias. Scale scores were classified into three
levels: low, medium, high [29]. We hypothesized that
those showing high social desirability bias may underre-
port contraband purchase behaviors and related attitudes.

Indicators of contraband tobacco purchase/use
Six scales were adopted from research on attitudes to-
ward non-tobacco contraband products to assess their
usefulness for evaluating intended purchase or use of
contraband tobacco. The scale items are presented in
Table 2 along with the means and standard deviations.a

One 5-item scale was specifically adapted to assess atti-
tudes regarding contraband tobacco.
Analyses
We employed SPSS 21 (IBM, Armonk NY) to assess
demographic characteristics, conduct t-tests, and perform
exploratory factor analyses (EFA). Dimensionality assess-
ment using EFA involved extraction with Principal Axis
Factoring and a Direct Oblimin rotation. Direct Oblimin
was selected because it allows for the factors to be inter-
correlated. Eigenvalues greater than 1 were accepted as
components. Amos (IBM, Armonk, NY) was used to con-
duct the confirmatory factor analysis (CFA) and struc-
tural equation modeling (SEM). Model fit in CFA and
SEM was assessed using several metrics, including the
comparative fit index (CFI > 0.95), root-mean-square error
of approximation (RMSEA < 0.05), goodness of fit index
(GFI > 0.95), and minimum discrepancy (CMIN/DF < 3)
[30-32]. The SEM used full information maximum-
likelihood estimation. The bootstrap resampling technique
with bias correction was employed to assess mediation
[33]. Convergent and discriminant validity were assessed
by examining average variance extracted (AVE > 0.05),
maximum shared variance (MSV), and average shared
variance (ASV) where MSV < AVE and ASV < AVE
indicate validity [34]. The analyses for this article are
presented in four parts. First we outline the sample
demographics. Second, we performed exploratory and
confirmatory factor analyses to assess model fit. Third,
we assessed the validity and reliability of proposed
scales to assess attitudes toward contraband tobacco.
Finally, we tested the structural model for how the
measures were related to attitudes toward contraband
tobacco.

Results
Overall, nearly 40% of respondents reported purchasing
contraband tobacco at some point during the assessed
time frames (39.3%). Table 3 outlines the descriptive sta-
tistics for the sample population by whether or not the
respondent reported purchasing contraband tobacco in
the past. Males, (χ2(1, N = 483) = 17.77, p < .000) and
those who identified as Hispanic (χ2(1, N = 483) = 8.62,
p = .003) were more likely to purchase contraband to-
bacco. Age and ranking on the Marlowe-Crowne Social
Desirability Scale were not significantly associated with
previous purchase.
Means and standard deviations for each of the mea-

sures proposed by contraband tobacco purchase status
(buyer vs. non-buyer) are presented in Table 1. Overall,
those who reported a previous purchase of contraband to-
bacco were significantly more likely to report higher sub-
jective norms supportive of counterfeit products, higher
levels of intentions toward purchasing counterfeit prod-
ucts, lower perceived risk associated with these products,
and to have more favorable attitudes toward contraband
cigarettes than those who had not purchased contraband

http://www.rcmp-grc.gc.ca/pubs/tobac-tabac/tobacco-tabac-strat-2008-eng.htm
http://www.rcmp-grc.gc.ca/pubs/tobac-tabac/tobacco-tabac-strat-2008-eng.htm


Table 2 Means, Standard Deviations, and T-Tests of items by contraband tobacco purchase status (N = 483)

Scale Non-buyer (60.7%) Buyer (39.3%) T-Test

Price quality inference (Lichtenstein et al., 1993 [19];
Huang et al., 2004 [15]) α = 0.880

Mean (SD) Mean (SD)

PQ1 Generally speaking, the higher the price of a product, the higher the quality 2.99 (1.107) 2.81 (1.042) t(481) = 1.75, p = 0.08

PQ2 The price of a product is a good indicator of its quality 2.89 (1.118) 2.83 (1.040) t(481) = 0.55, p = 0.58

PQ3 You always have to pay a bit more for the best 2.54 (1.148) 2.39 (1.106) t(481) = 1.34, p = 0.18

Risk averseness (Huang et al., 2004 [15]; Donthu and Garcia, 1999 [36]) α = 0.708

RA1 When I buy something, I prefer not taking risks 2.04 (0.869) 2.19 (0.870) t(481) = -1.88, p = 0.06

RA2 I like to be sure the product is a good one before buying it 1.76 (0.643) 1.86 (0.736) t(481) = -1.55, p = 0.12

RA3 I don’t like to feel uncertainty when I buy something 1.77 (0.735) 1.97 (0.806) t(481) = -2.85, p < 0.01

Subjective norm (Ajzen, 1991 [37]) α = 0.915

SN1 My relatives and friends approve my decision to buy counterfeited products 2.20 (1.000) 2.61 (1.077) t(481) = -4.17, p < 0.00

SN2 My relative and friends think that I should buy counterfeited products 2.09 (0.980) 2.44 (1.096) t(371.34) = -3.57, p < 0.00

Behavioral intentions (Zeithaml et al., 1996 [38]) α = 0.939

Considering today, what are the chances that you…

BI1 …think about a counterfeited product as a choice when buying something 1.85 (1.054) 2.45 (1.134) t(382.24) = -5.90, p < 0.00

BI2 …buy a counterfeited product 1.72 (0.950) 2.33 (1.108) t(359.22) = -6.29, p < 0.00

BI3 …recommend to friends and relatives that they buy a counterfeited
product

1.59 (0.904) 2.11 (1.105) t(346.60) = -5.42, p < 0.00

BI4 …say favorable things about counterfeited products 1.75 (0.970) 2.31 (1.161) t(352.21) = -5.51, p < 0.00

Perceived risk (Dowling and Staelin, 1994 [20]) α = 0.766

PR1 The risk that I take when I buy a counterfeited product is high 2.10 (1.052) 2.50 (1.130) t(382.84) = -3.95, p < 0.00

PR2 There is high probability that the product doesn’t work 1.94 (0.899) 2.32 (1.006) t(370.79) = -4.29, p < 0.00

PR3 Spending money on a counterfeited product might be a bad decision 1.65 (0.787) 2.03 (0.934) t(481) = -4.79, p < 0.00

Integrity (Ang et al., 2001 [21]) scale measured with PG: α = 0.866

INT1 I consider honesty as an important quality for one’s character 1.49 (0.676) 1.75 (0.748) t(481) = -3.85, p < 0.00

INT2 I consider it very important that people be polite 1.68 (0.735) 1.88 (0.811) t(481) = -2.80, p < 0.00

INT3 I admire responsible people 1.55 (0.674) 1.82 (0.868) t(481) = -3.78, p < 0.00

INT4 I like people that have self-control 1.60 (0.679) 1.87 (0.835) t(481) = -3.91, p < 0.00

Personal gratification (Ang et al., 2001 [21])

PG I always attempt to a have a sense of accomplishment 1.70 (0.734) 2.02 (0.911) t(481) = -4.15, p < 0.00

Attitude toward contraband tobacco adapted scale α = 0.906

ACT1 Considering price, I prefer contraband cigarettes 1.90 (0.876) 2.49 (1.032) t(356.41) = -6.49, p < 0.00

ACT2 I like shopping for contraband cigarettes 2.04 (1.091) 2.79 (1.241) t(366.37) = -6.83, p < 0.00

ACT3 Buying contraband cigarettes generally benefits the consumer 2.68 (1.217) 3.24 (1.160) t(481) = -5.04, p < 0.00

ACT4 There’s nothing wrong with purchasing contraband tobacco 1.72 (0.845) 2.29 (1.115) t(326.68) = -6.33, p
< .0.00

ACT5 Generally speaking, buying contraband cigarettes is a better choice 2.22 (1.117) 2.90 (1.180) t(481) = -6.37, p < 0.00

Note: All questions asked on a 5-pt. likert scale such that higher scores indicate potential increased preference for CT: SN, INT, PG (1) strongly disagree (5) strongly
agree; PQ, RA, PR (1) strongly agree (5) strongly disagree; BI (1) no chance (5) very good chance.
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tobacco. T-tests showed that the individual measures for
price quality and risk averseness were unable to differenti-
ate between buyers and non-buyers of contraband tobacco.
The majority of the proposed scales had a high level of in-
ternal consistency, with alphas ranging from 0.77 to 0.91.
The scale assessing risk averseness had a moderate alpha
of 0.70. The risk averseness scale was ultimately dropped
from the measurement model due to moderate internal
consistency, lack of convergent validity, and invariance is-
sues identified at a later stage of analysis (convergent valid-
ity concerns for the latent factor RA: AVE= 0.459, and
invariance concerns based on SDS performance).



Table 3 Inter-correlations between factors

Factor ATC PQ INT/PG BI SN PR

ATC –

PQ −0.024 –

INT/PG −0.352 −0.068 –

BI −0.599 0.021 0.412 –

SN 0.524 −0.052 −0.359 −0.489 –

PR 0.482 0.017 −0.490 −0.536 0.374 –
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Dimensionality
Following this, we employed EFA with principal axis
factoring and Direct Oblimin rotation. Dimensionality
was present for most of the proposed measures; how-
ever, Integrity and Personal Gratification loaded on the
same factor, consistent with previous research [16].
The pattern matrix is available in the Additional file 1:
Figure 2 Final measurement model with regression weights.
Supplemental material. Factor intercorrelations ranged
from -0.599 (BI vs ATC) to +0.482 (ATC vs PR), valid-
ating the use of oblique rotation (see Table 2).
Next, we conducted a CFA on the proposed measure-

ment model (Figure 2). Confirmatory factor analysis
demonstrated good model fit (CMIN/DF: 2.145, GFI:
0.925, CFI: 0.970, RMSEA: 0.049, PCLOSE: 0.618), how-
ever modification indices and estimated parameter
change values indicated the error terms between ATC2
and ATC3 and BI1 and BI2 should be freely estimated.
The addition of these improved model fit (CMIN/DF
1.839, GFI: 0.937, CFI: 0.979, RMSEA: 0.042, PCLOSE:
0.978). Invariance tests established that each of the in-
struments accurately measured the same constructs (or
traits) across sex, contraband tobacco purchase status,
and performance on the Marlowe-Crowne Social Desir-
ability Scale.



Table 4 Validity of the measurement model

Scales CR AVE MSV ASV BI ACT PGI PQ SN PR

BI 0.936 0.786 0.468 0.270 0.886

ACT 0.909 0.668 0.468 0.292 0.684 0.818

PGI 0.883 0.604 0.364 0.179 0.441 0.449 0.777

PQ 0.886 0.722 0.004 0.001 −0.023 −0.002 0.043 0.850

SN 0.915 0.843 0.383 0.200 0.495 0.619 0.364 −0.062 0.918

PR 0.774 0.537 0.441 0.289 0.664 0.640 0.603 0.007 0.483 0.733

Notes: CR-Composite Reliability; AVE-Average Variance Extracted; Variance; ASV-Average Shared Variance; Square root of AVE (diagonal elements) and correlation
between latent variables (off-diagonal elements); Risk Averseness was dropped from the model due to validity issues.
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Reliability and validity of the measurement model
Table 4 presents the validity of the measurement model.
The composite reliability (CR) for the measurement
model was greater than 0.7, with average variance ex-
tracted (AVE) greater than 0.5. Given the CR was greater
than the AVE for each measure, convergent validity was
established. The AVE was greater than the maximum
shared variance (MSV) and the average shared variance
(ASV) for each measure, establishing discriminant valid-
ity [35].

Structural model
A model evaluating the direct effect for each indicator
on behavioral intentions to purchase contraband prod-
ucts was first assessed. The structural model fit the data
well (CMIN/DF 1.901, CFI: 0.980, GFI:0.950, RMSEA:
0.043, PCLOSE: 0.907). Lower perceived risk, favorable
subjective norms, and having previously purchased
contraband tobacco were directly associated with behav-
ioral intentions (see Table 5).
Next, a mediation model including the significant dir-

ect paths to behavioral intentions and indirect paths
from each of the hypothesized indicators through atti-
tudes toward contraband tobacco was tested. The model
fit the data well (CMIN/DF:1.879, CFI:0.975, GFI:0.932,
RMSEA: 0.043, PCLOSE:0.970). Perceived risk, subject-
ive norms, and prior purchase of contraband tobacco
were significantly associated with favorable attitudes to-
ward contraband tobacco which was significantly associ-
ated with behavioral intentions in partial support of
hypothesis 2, 6, 7, and 8. Bootstrapping was used to as-
sess the significance of the mediated relationships. Per-
ceived risk retained a significant direct effect on behavioral
intentions as well as a significant indirect effect through
Table 5 Significant relationships for the direct and mediated

Hypothesis Direct Effect without
Mediator (p-val)

Direct Effect
Mediator (p-v

BCT→ ATC→ BI 0.125 (.001) 0.067 (.110)

SN→ ATC→ BI 0.219 (.001) 0.063 (.228)

PR→ ATC→ BI 0.521 (.001) 0.377 (.001)
attitudes toward contraband tobacco. Attitudes toward
contraband tobacco fully mediated the relationship be-
tween subjective norms and behavioral intention and prior
purchase and behavioral intention (Table 5). Integrity/Per-
sonal Gratification and price quality were not directly asso-
ciated with attitudes toward contraband tobacco or
indirectly with behavioral intentions, not supporting hy-
pothesis 1, 4, or 5(Table 5). Hypothesis 3 was not assessed
because the proposed measure was dropped from the
model due to validity concerns Figure 3.

Discussion
There are few validated measures for evaluating attitudes
about contraband tobacco, including behavioral inten-
tions. The current research used established measures of
non-tobacco contraband/counterfeit attitudes, under the
framework of the Theory of Reasoned Action, to assess
their relevance for contraband tobacco among a sample
of smokers. The structural model indicated that, at least
among our sample, indicators of attitude and behavior
are partially accounted for by the perceived risks associ-
ated with purchasing illicit products. Perceived risk had
a strong impact on both attitudes toward contraband to-
bacco and behavioral intentions. This finding is consist-
ent with economics research showing that increased
perceived risk associated with the product quality re-
duces purchase intentions. Respondents’ perceptions
that family and/or friends would support the purchase
of these products were also associated with behavioral
intentions, though this relationship was fully mediated
by attitudes toward contraband tobacco. Overall, the
model accounted for over half of the variance in atti-
tudes toward contraband tobacco (53%) and behavioral
intentions (54%) to purchase illicit products.
structural model

with
al)

Standardized Indirect
Beta (p-val)

Mediation observed

.066 (.001) Full Mediation

.156 (.001) Full Mediation

.153 (.001) Partial Mediation



Figure 3 Final structural model with standardized coefficients.
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The final model varied from our initial hypotheses, not
supporting the hypothesis that price quality and integrity
were associated with behavioral intentions or attitudes
toward contraband tobacco. While this may be a sample
specific finding, it may also suggest that the relationship
between antecedents of purchase behavior may be some-
what different than those for non-tobacco contraband. It
is possible that the lack of relationship between product
quality and attitudes regarding contraband tobacco may
be because the majority of contraband tobacco is not
counterfeit and is therefore the same product as that
commercially sold with appropriate taxation. Product
quality may be specifically associated with counterfeit ra-
ther than contraband cigarettes, as counterfeit cigarettes
are illegally produced by someone other than the trade-
mark holder. The statistical finding was also somewhat
expected given the inability for the measure to differenti-
ate between respondents who had previously purchased
contraband tobacco and those who had not and is con-
sistent with previous research for non-tobacco contra-
band/counterfeits [16]. However, it should be noted that,
the broad definition of contraband tobacco we applied
in the current research may have captured some respon-
dents who purchased counterfeit rather than contraband
tobacco products, which may introduce some error.
Attitudes toward contraband tobacco mediated the re-

lationship between prior purchase and behavioral inten-
tions and favorable subjective norms and behavioral
intentions. This highlights the importance of prior ex-
perience in influencing attitudes, which then influence
behavior. Also, the measure of subjective norms was
the strongest indicator of attitudes, which highlights
the important role that family and friends have in
influencing consumer behavior. These findings provide
an avenue for public health communications about
contraband tobacco to influence attitudes and future
behaviors.
Limitations
This study is subject to a number of limitations. While
Amazon Mechanical Turk has been extensively used in re-
search, it by its nature cannot produce a representative
sample, so prevalence estimates are not expected to
generalize beyond this study; however, the intention of this
study was to test the validity of a set of measures not to
assess population estimates of contraband tobacco use.
In addition, we employed a very broad definition of

contraband tobacco purchase, intending to capture as
many smokers as possible who have or would be open to
contraband tobacco use. The questions used to capture
contraband tobacco use also assessed purchase of these
cigarettes across a number of time frames rather than a
specified time frame. It is possible that if the questions
were phrased differently the results may be somewhat dif-
ferent. Future research should examine the validity of this
model with respect to various forms of tax avoidance and
evasion, as well as other forms of contraband tobacco
purchase.
Finally, this study used and adapted a variety of existing

questions from previous research about attitudes and be-
haviors associated with counterfeit products, though was
not exhaustive of the possible social, behavioral, and eco-
nomic indicators that may be applicable to contraband to-
bacco. It would be useful to conduct focus groups among
smokers to determine how relevant each of the domains is
to contraband tobacco attitudes and purchase intentions
as well as to determine if other indicators would further
our understanding of behavioral intentions.

Conclusions
Developing a measurement and structural model for un-
derstanding attitudes toward contraband tobacco is im-
portant given increasing regulation of tobacco products.
As taxes on tobacco products increase, among other
changes, there may become an increased incentive for



Adkison et al. Tobacco Induced Diseases  (2015) 13:7 Page 9 of 10
consumers to seek out lower price alternatives which may
include tapping into illicit markets. Similarly, should regu-
latory actions establish product standards that significantly
alter current products (e.g., removing menthol; reducing
nicotine), smokers may be motivated to seek out noncom-
pliant products. Establishing what elements influence atti-
tudes regarding contraband may inform efforts to curtail
the development of these markets.

Endnote
aThe scale items are presented in Table 2 along with

the means and standard deviations.

Additional file

Additional file 1: Supplemental Material: Pattern Matrix.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
RJO designed the study and contributed the manuscript. SEA executed the
data collection, performed the analysis, and contributed to the manuscript.
RS and MC contributed to the manuscript. All authors read and approved
the final document.

Funding
This work was supported by National Cancer Institute (P30 CA016036)
with developmental funds from the RPCI Cancer Center Support Grant.
The funder had no role in the design of the research, analysis of data,
development of the manuscript, or decision to submit the manuscript for
publication.

Author details
1Department of Health Behavior, Roswell Park Cancer Institute, 60 Carlton
Street, Buffalo, NY 14263, USA. 2Dalla Lana School of Public Health, University
of Toronto, T523, 33 Russell St., Toronto, ON M5S 2S1, Canada. 3The Ontario
Tobacco Research Unit, Dalla Lana School of Public Health, University of
Toronto, 155 College Street, 5th Floor, Toronto, ON M5T3M7, Canada.

Received: 12 September 2014 Accepted: 15 March 2015

References
1. Stehr M. Cigarette tax avoidance and evasion. J Health Econ.

2005;24(2):277–97.
2. Ayers JW, Ribisl K, Brownstein JS. Using search query surveillance to monitor

tax avoidance and smoking cessation following the United States’ 2009
“SCHIP” cigarette tax increase PloS one. 2011;6(3). Epub e16777.
doi:10.1371/journal.pone.0016777.

3. Hyland A, Bauer JE, Li Q, Abrams SM, Higbee C, Peppone L, et al. Higher
cigarette prices influence cigarette purchase patterns. Tob Control.
2005;14(2):86–92.

4. Hyland A, Laux FL, Higbee C, Hastings G, Ross H, Chaloupka FJ, et al.
Cigarette purchase patterns in four countries and the relationship with
cessation: findings from the International Tobacco Control (ITC) Four
Country Survey. Tob Control. 2006;15 suppl 3:iii59–64.

5. Licari MJ, Meier KJ. Regulatory policy when behavior is addictive: smoking,
cigarette taxes and bootlegging. Pol Res Q. 1997;50(1):5–24.

6. O’Connor RJ, Bansal-Travers M, Carter LP, Cummings KM. What would
menthol smokers do if menthol in cigarettes were banned? Behavioral
intentions and simulated demand. Addiction. 2012;107(7):1330–8.

7. TPSAC. Menthol cigarettes: No disproportionate impact on public health
2011.
8. Coady MH, Chan CA, Sacks R, Mbamalu IG, Kansagra SM. The impact of
cigarette excise tax increases on purchasing behaviors among New York
city smokers. Am J Public Health. 2013;103(6):e54–60.

9. Cantrell J, Hung D, Fahs MC, Shelley D. Purchasing patterns and
smoking behaviors after a large tobacco tax increase: a study of
Chinese Americans living in New York City. Public Health Rep.
2008;123(2):135–46.

10. Shelley D, Cantrell MJ, Moon-Howard J, Ramjohn DQ, VanDevanter N.
The $5 man: the underground economic response to a large
cigarette tax increase in New York City. Am J Public Health.
2007;97(8):1483–8.

11. Wiltshire S, Bancroft A, Amos A, Parry O. “They’re doing people a service”-
qualitative study of smoking, smuggling, and social deprivation. BMJ.
2001;323(7306):203–7.

12. Lasnier B, Cantinotti M, Leclerc B-S. Prévalence e l‘achat et de l‘usage de
tabac illicite chez les fumeurs québecois, 2005-2010. Drogues Santé et
societé. 2011;10(2):1–53.

13. Bhagwati J, Hansen B. A Theoretical Analysis of Smuggling. Q J Econ.
1973;87(2):172–87.

14. Goel RK. Cigarette smuggling: price vs.nonprice incentives. Appl Econ Lett.
2008;15(8):587–92.

15. Huang J-H, Lee BCY, Ho SH. Consumer attitude toward gray market goods.
Int Mark Rev. 2004;21(6):598–614.

16. Augusto de Matos C, Ituassu C, Rossi C. Consumer attitudes
toward counterfeits: a review and extension. J Consum Mark.
2007;24(1):36–47.

17. Cordell VV, Wongtada N, Kieschnick RL. Counterfeit purchase intentions:
role of lawfulness attitudes and product traits as determinants. J Bus Res.
1996;35(1):41–53.

18. Ajzen I, Fishbein M. Understanding attitudes and predicting social behaivor.
Englewood Cliffs, NJ: Prentice-Hall; 1980.

19. Lichtenstein DR, Ridgway NM, Netemeyer RG. Price perceptions and
consumer shopping behavior: a field study. J Mark Res. 1993;30(2):234–45.

20. Dowling GR, Staelin R. A model of perceived risk and intended risk-handling
activity. J Consum Res. 1994;21(1):119–34.

21. Ang SH, Cheng PS, Lim EAC, Tambyah SK. Spot the difference:
Consumer responses towards counterfeits. J Consum Mark.
2001;18(3):219–33.

22. Kraus SJ. Attitudes and the prediction of behavior: a meta-analysis of the
empirical literature. Personal Soc Psychol Bull. 1995;21(1):58–75.

23. Behrend TS, Sharek DJ, Meade AW, Wiebe EN. The viability of
crowdsourcing for survey research. Behav Res Methods.
2011;43(3):800–13.

24. Buhrmester M, Kwang T, Gosling SD. Amazon’s Mechanical Turk: a new
source of inexpensive, yet high-quality, data? Perspect Psychol Sci.
2011;6(1):3–5.

25. Etchegaray JM, Fischer WG. Understanding evidence-based research
methods: reliability and validity considerations in survey research. Health
Environm Res Design J. 2010;4(1):131–5.

26. Simons DJ, Chabris CF. Common (mis)beliefs about memory: a replication
and comparison of telephone and Mechanical Turk survey methods. PLoS
One. 2012;7(12):18.

27. Truell AD, Bartlett 2nd JE, Alexander MW. Response rate, speed, and
completeness: a comparison of Internet-based and mail surveys. Behav Res
Methods Instrum Comput. 2002;34(1):46–9.

28. Rand DG. The promise of Mechanical Turk: how online labor markets can
help theorists run behavioral experiments. J Theor Biol. 2012;299:172–9.

29. Crowne DP, Marlowe D. A new scale of social desirability independent of
psychopathology. J Consult Psychol. 1960;24(4):349–54.

30. Brown TA. Confirmatory factor analysis for applied research. New York, NY:
Guilford Press; 2006.

31. Lt H, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Model. 1999;6(1):1–55.

32. Kline RB. Principles and practice of structural equation modeling. 2nd ed.
New York, NY: Guilford Press; 2005.

33. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing
and comparing indirect effects in multiple mediator models. Behavior
Research Methods. 2008;40(879-891).

34. Hair J, Black W, Babin B, Anderson R. Multivariate data analysis. 7th ed.
Upper Saddle River, NJ, USA: Prentice-Hall, Inc.; 2010.

http://www.tobaccoinduceddiseases.com/content/supplementary/s12971-015-0032-0-s1.docx


Adkison et al. Tobacco Induced Diseases  (2015) 13:7 Page 10 of 10
35. Fornell C, Larcker D. Evaluating structural equation models with unobservable
variables and measurement error. J Mark Res. 1981;18(1):39–50.

36. Donthu N, Garcia A. The Internet shopper. J Advert Res. 1999;39(3):52–8.
37. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.

1991;50(2):179–211.
38. Zeithaml VA, Parasuraman A, Berry LL. The behavioral consequences of service

quality. J Mark. 1996;60:31–43.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Background and conceptual model
	Product demand
	Social norms and personality factors

	Methods
	Measures
	Contraband tobacco
	Marlowe-crowne social desirability scale
	Indicators of contraband tobacco purchase/use

	Analyses

	Results
	Dimensionality
	Reliability and validity of the measurement model
	Structural model

	Discussion
	Limitations

	Conclusions
	Endnote
	Additional file
	Competing interests
	Authors’ contributions
	Funding
	Author details
	References

