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Abstract

Aims—To examine the importance of cigarette prices in influencing smoking cessation and the
motivation to quit.

Design—We use longitudinal data from three waves of the International Tobacco Control Policy
Evaluation Survey (ITC). The study contrasts smoking cessation and motivation to quit among US
and Canadian smokers and evaluates how this relationship is modified by cigarette prices, nicotine
dependence and health knowledge. Different price measures are used to understand how the
ability to purchase cheaper cigarettes may reduce the influence of prices. Our first model examines
whether cigarette prices affect motivation to quit smoking using Generalized Estimating Equations
to predict cessation stage and a least squares model to predict the change in cessation stage. The
second model evaluates quitting behavior over time. The probability of quitting is estimated with
Generalized Estimating Equations and a transition model to account for the ‘left-truncation’ of the
data.

Settings—US and Canada.
Participants—4352 smokers at Wave 1, 2000 smokers completing all three waves.

Measurements—Motivation to quit, cigarette prices, nicotine dependence and health
knowledge.

Findings—Smokers living in areas with higher cigarette prices are significantly more motivated
to quit. There is limited evidence to suggest that price increases over time may also increase quit
motivation. Higher cigarette prices increase the likelihood of actual quitting, with the caveat that
results are statistically significant in one out of two models. Access to cheaper cigarette sources
does not impede cessation although smokers would respond more aggressively (in terms of
cessation) to price increases if cheaper cigarette sources were not available.

Conclusions—This research provides a unique opportunity to study smoking cessation among
adult smokers and their response to cigarette prices in a market where they are able to avoid tax
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increases by purchasing cigarettes from cheaper sources. Higher cigarette prices appear to be
associated with greater motivation to stop smoking, an effect which does not appear to be
mitigated by cheaper cigarette sources. The paper supports the use of higher prices as a means of
encouraging smoking cessation and motivation to quit.
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INTRODUCTION

Empirical research has established the negative relationship between cigarette prices and
consumption. Cigarette demand is lowered through cessation, lower per smoker
consumption and reduced initiation, but the relative role of those avenues in reducing
cigarette use is less clear. In this paper we investigate the impact of cigarette prices on
quitting behavior applying behavioral models and using data from three waves of the
International Tobacco Control Policy Evaluation (ITC) survey, conducted in the United
States and Canada, taking advantage of both within- and across-countries price variation.

The analysis was motivated by data from wave 1 of the ITC survey that indicated that
smoking intensity is associated with the purchasing of cheaper cigarettes (i.e. discounted
brands or illicit cigarettes) and that the availability of cheaper cigarettes may inhibit
cessation [1]. This paper proposes two questions: will cigarette price differences over time,
and across regions, influence (i) quit intentions and/or (ii) quitting behavior? We consider
different measures of price which allows us to assess if purchasing cheaper cigarettes
inhibits quit intentions or cessation. The uniqueness of this paper lies in the use of
longitudinal data that allow us to explore the impact of cigarette prices on smoking behavior
over time.

Smoking cessation can be studied within the framework of cigarette demand, where the
impact of price on consumption is measured by the price elasticity of demand. Estimates of
the price elasticity of demand vary depending on types of data and estimation technique. The
current consensus is that price elasticity ranges from —0.3 to —0.5 for adult smokers [2].
Several studies have decomposed the effect of price changes into the effect on smoking
prevalence rates and the effect on smoking intensity (the quantity of cigarettes smoked per
smoker) [3,4]. Generally, half the decrease in consumption results from reductions in
prevalence. This is primarily the result of higher cessation rates, as initiation among adults is
rare.

There is less consensus among studies that focus specifically upon smoking cessation.
Higher prices increase the likelihood of cessation, but the magnitude of the effect varies as
many studies struggle with the lack of suitable data.

Douglas [5] and Forster & Jones [6] used cross-sectional data with retrospective
information. Douglas [5] found that current and past prices of cigarettes do not have a
statistically significant effect on the probability of cessation but that higher future cigarette
prices increase quit rates significantly. Forster & Jones [6] reported that cigarette taxes
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impact smoking cessation significantly and that a 5% tax increase would reduce smoking
duration by approximately 6-9.5 months. Tauras & Chaloupka [7] employed longitudinal
data and found that higher cigarette prices increase quitting among young men and women.

The impact of higher cigarette prices upon smoking behavior can be mitigated by the
possibility for smokers to engage in compensating behavior such as brand-switching, opting
for alternative sources of cigarettes and participating in sale promotions. Loomis et al. [8]
found a positive relationship between the share of promotional cigarette sales and US state
cigarette tax increases between 1994 and 2004. They estimated that cutting the value of the
price promotions by half would result in at least a 3.7% decline in cigarette consumption in
2003.

The method of purchase has gained importance with an increase in price and tax variation
across and within US states. Hyland et al. [9] found that 34% of adult heavy smokers try to
reduce their cost of smoking by purchasing cigarettes from cheaper sources. This was more
prevalent among smokers who lived near a state border with a lower excise tax or an Indian
reservation.

The use of discount or generic cigarettes in the United States is associated positively with
higher average cigarette prices [10], higher smoking intensity [9-11] and lower incomes [9-
11]. In addition, one study found that access to low-taxed cigarettes inhibited quit attempts
and possibly quit rates [12]. Hyland et al. [13] studied the differences in the use of low/
untaxed cigarettes in Australia, Canada, the United Kingdom and the United States and
found that these are driven most probably by the affordability of cigarettes and by the
availability of cheaper cigarette sources. Those who reported purchasing from a low/untaxed
source were less likely to make a quit attempt [13].

DATA AND METHODOLOGY

Data came from the ITC survey conducted in the United States and Canada among a
nationally representative cohort of adult smokers [14]. We used three waves of the survey
collected from October to December 2002 (wave 1), May to August 2003 (wave 2) and June
to December 2004 (wave 3).

A total of 4352 smokers completed wave 1, although the sample size for the longitudinal
sample was reduced to 2000 smokers due to refusal and inability to trace respondents on
follow-up. Retainment in the United States was 62.8% and 59.1% in waves 2 and 3,
respectively, while retainment in Canada was significantly higher at 75.8% and 71.2% in
waves 2 and 3, respectively. The sample was replenished at each wave using the wave 1
design. Demographic characteristics of the sample are comparable to those from other
national representative surveys of smokers. Men represented 53.6% and 54.2% in the United
States and Canada at wave 1, while the mean age was 41.1 years in both countries. Of the
US sample, 78.3% at wave 1 was ‘white’ while 89.8% of the Canadian sample claimed the
same racial status. In the United States, 32.4%, 44.7% and 23.0% of the sample at wave 1
were categorized as having low, moderate and high incomes, respectively, while the
corresponding data for Canada were 26.8%, 43.0% and 30.2%, respectively. In terms of
education, 38.5%, 48.3% and 13.3% of the US sample at wave 1 were categorized as having
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low, moderate and high educations, respectively. Similar statistics in Canada were 26.8%,
43.0% and 30.2%, respectively.

We used wave-specific sampling weights to account for uneven representation in any given
age/sex/region group, including attrition between recruitment and the main survey.
Longitudinal sampling weights corrected for possible bias due to attrition between waves.
These weights are recalibrated so that the distribution of smokers in age/sex groups (and
race in the United States) agreed with the distribution of adult smokers in each country at
wave 1. Both types of weights are scaled to allow an analysis of a sample pooled across
countries, as population sizes (and hence the average weights) differ between countries.

Because weighting will not typically remove all non-response biases, we examined whether
attrition was related to smoking behavior in the longitudinal sample. A dichotomous variable
indicating if a person participated in all three waves was regressed on a set of independent
variables (age, gender, marital status, ethnicity, number of cigarettes smoked and the stage
of quit motivation) using a Probit model. We found that attrition in both countries is higher
among men and younger respondents, and lower among whites and those who were married,
but does not depend upon smoking intensity or quit intentions. As the sampling weights
correct for attrition related to socio-demographic characteristics, attrition will not bias our
analysis. In addition, large differences in response rates have frequently shown only minor
effects on key estimates [15,16].

We classified all wave 1 respondents into one of five categories based on the Stages of
Change Model [17,18]. A smoker who is not planning to quit belongs to the pre-
contemplation stage; a smoker who plans to quit in the future, or a smoker who does not
report quit intentions but had a quit attempt within the last 12 months, is assigned to the
contemplation stage; a smoker who plans to quit within the next month and tried to quit
within the past 12 months belongs to the preparation stage; a smoker who has quit smoking
and remained so for up to 6 months is in the action stage; and a smoker who has quit and
remained so for more than 6 months is in the maintenance stage.

The distribution of respondents across the five stages of quit behavior at wave 1 shows
21.0% of respondents in pre-contemplation, 68.1% in contemplation, 8.7% in preparation
and 1.4% in action (0.8% are missing; none are in the maintenance stage at wave 1 as all
respondents were smokers). A significantly greater number of US smokers are in the pre-
contemplation stage and significantly fewer in the contemplation stage than their Canadian
counterparts.

Our first set of models examines whether cigarette prices affect motivation to quit smoking.

We used two measures of the strength of quit behavior. The first collapses the five stages of
change described above into three cessation stages, which equals 0 if a smoker is in the pre-
contemplation stage (22.0%), 1 if in the contemplation or preparation stages (77.4%) and 2
if in the action or maintenance stages (0.6%). The second measure builds upon the original
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five-stage quit variable and equals the difference between cessation stage at wave 3 and
wave 1, thus capturing the progress toward cessation over time.

In equation 1 we apply the generalized estimating equations (GEE) method. This is an
extension of the quasi-likelihood approach which adjusts for the correlation between
observations from the same respondent implicitly through the robust variance estimator (i.e.
the sandwich variance estimator). A negative binomial distribution with the residual process
specified as first-order autoregressive correlation is employed as well as the “force’ option of
the “‘xtgee’ Stata command, because some observations are not spaced equally in time. This
is a cross-sectional model, while the subsequent models employ the longitudinal data set.

SCia=00+01 Pst+ 02X st +03Aist+BaHip+ 05 CAN+ei5 (1)

where SCi is the cessation stage of an individual (i) living in state/province (s) at wave t;
Pg is the price for a pack of cigarettes; X is a vector of socio-demographic characteristics;
A4 is the level of nicotine dependence measured by an index which increases in the number
of cigarettes per day and decreases in the time before the first cigarette after waking up
(each of those measures have four categories and the index is the sum of the two); Hig is a
self-reported indicator of the knowledge of health risks of smoking (respondents indicated if
they believe smoking causes heart disease, stoke, male impotence and lung cancer among
smokers and non-smokers; binary variables were created for each and their sum represents
the level of smoker’s knowledge of the health risks of smoking); and CAN is a dichotomous
indicator for Canada.

The smoker’s progress towards cessation over time is modeled in equation 2 applying the
least-squares model on the longitudinal sample (equation 2). The values of the demographic
and socio-economic variables are from wave 1, as many do not change over time (i.e. sex
and race) and others do not change significantly over time (i.e. education and income).

®SCis=Po+01 ® P42 X;s+03Ais+01 @ His+ s CAN+es  (2)

where DSCi is the difference in cessation stages between waves 3 and 1 for an individual (i)
living in state/province (s), DPg is the difference in cigarette price between waves 3 and 1,
Ajs represents the level of nicotine dependence at wave 1 and DHig is the change in a
smoker’s knowledge of the health risks of smoking.

The second model evaluates quitting behavior among smokers over time. We use two
approaches. First, we employ the GEE method using the panel data to estimate the
probability of quitting, which is defined as the mean probability in a population with the
same covariates (equation 3). The coefficients thus represent expected differences within a
population, given a change in every-one’s covariate from one value to another, and not have
the usual “other factors being constant” interpretation. The estimated coefficients are
therefore population-averaged effects rather than individual effects.
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Qist=Po+ 01 Pst+PoXist+B3Hist+Bs CAN+ei5  (3)

where Qj represents the probability of quitting for an individual i living in state/province s
at wave t. Model Il cannot control for nicotine dependence, as the dependent variable also
includes those who have quit and have no value for the dependence index.

The second approach to study cessation employs a transition model—an extension of the
generalized linear model. This model is chosen (over a discrete-time hazard model) as it
accounts for the ‘left-truncation’ of the data. At wave 1, respondents must have been
smokers to be recruited and as such have been at ‘risk’ of quitting for an unknown period of
time. Therefore, they have a lower ‘risk’ of quitting than the ‘average’ smoker because those
smokers with a higher ‘risk’ of quitting may have chosen to quit prior to wave 1. Failure to
account for this left-truncation would result in bias. The transition model is based upon the
conditional distribution of each response being an explicit function of past response (the
smoking status of a past wave) and covariates. The general form of the model assumes that
the effects of explanatory variables will differ depending on the previous status. To test this
hypothesis, we include interaction terms of all covariates and smoking status (smoking
versus quitting) of the past wave. We found that only gender has a significantly different
effect on past smoking status. Therefore, we keep the gender interaction term and drop the
other interaction terms. Because the dependent variable is binary, we applied a logit link that
comprises a first-order Markov chain to estimate the transition model in equation 4.

Qist=Po+051 @ Poy+ B2 Xist+083Qst—1+BaHiss+Bs CAN+<;5  (4)
where DPg = P4 - Pg.1 and Qjg-1 i the quit status at wave t-1.

The ITC survey includes a self-reported price for a pack of 20 cigarettes. To address the
endogeneity of this price measure, we created an alternative measure—an average state/
province cigarette price (ITC price) based on the self-reported price of Marlboro (United
States) and Du Maurier (Canada), the most popular brands. In both waves 2 and 3, there
were two states with no Marlboro smokers and one province with no Du Maurier smokers.
For the missing observations we imputed values of self-reported Marlboro prices by
multiplying the wave 1 price by a state/province-specific cigarette price change index.

Figure 1 describes the population weighted average ITC prices across the three waves.
Cigarettes are significantly cheaper in the United States than Canada. US cigarette prices
declined from wave 1 to wave 2 and remained steady between wave 2 and wave 3. The
overall decrease between wave 1 and wave 3 was 19 cents. As the average US state tax
increased in real terms in this period (the federal tax remained unchanged in nominal terms
[19,20]), US smokers must, to avoid taxes, either shop around for cheaper sources of their
preferred brand as tobacco companies introduce sale promotions, or purchase illicit
cigarettes, or both. Cigarette prices in Canada increased by 22 US cents following increases
in both province and federal taxes [21,22].

Addiction. Author manuscript; available in PMC 2015 May 20.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ross et al. Page 7

In addition to the price measures based on self-reported prices, we merged the data with two
external price measures. In the United States these are based upon information published by
the Tobacco Institute (T1) [23]. One price measure (TI price) is the weighted average of
single pack, carton and vending machine cigarette prices in a state, including both branded
and generic cigarettes. This price includes all excise taxes. The second measure is the state
tax on a cigarette pack.

In Canada, one external price measure is derived from the monthly Consumer Price Index
(CPI) for cigarettes for all provinces and province-level cigarette prices for 2004. The other
price measure is the province-level cigarette tax per pack.

All price measures were adjusted for inflation and purchasing power parity.

Figure 2 compares three different price measures in the United States over the three waves.
All are population weighted to show the national average and are adjusted for inflation. The
ITC prices are lower than the Tl prices during all waves as the TI prices do not reflect price
promotions, discounts or purchases of illicit cigarettes. Both prices declined over time, but

the average state tax increased slightly.

RESULTS
Model |

Table 1 reports results for equation 1, where the dependent variable is the cessation stage of
an individual (collapsed into three stages). The first model (model A) includes only the
demographic and socio-economic variables as independent variables in addition to the price
variables, while the second and third models control for the knowledge of the health risks of
smoking (model B) and the level of nicotine dependence (model C). The results show that
higher cigarette prices and taxes, independent of the measure used, increase significantly the
probability of a smoker moving to a later cessation stage (with the exception of the external
price in model C). Older smokers are less likely to progress towards cessation, but smokers
with moderate and higher education (with the exception of model C) are more likely to do
s0. Income does not play a statistically significant role in progress towards cessation, nor is
there significant difference between smokers in the United States and Canada (with the
exception of external price in model B). Smokers with greater health knowledge have
stronger quit intentions, and those who exhibit greater nicotine dependence are less likely to
progress toward cessation.

Results from equation 2 are presented in Table 2, where the dependent variable is the
difference in cessation stage of an individual between waves 3 and 1. Models A and B
control for nicotine dependence by including the number of cigarettes smoked per day at
wave 1 while model C uses the dependence index as an alternative. Model B controls for the
change in health knowledge. The changes in cigarette prices and taxes are a positive, but not
a statistically significant, predictor of the progress toward cessation. Because cigarette prices
did not vary greatly over the three waves, smokers may not be motivated to quit or progress
toward cessation. Older smokers, those with moderate income and those with greater
nicotine dependence are significantly less likely to progress toward quitting while smokers
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with greater education increase consideration for quitting over time. Gaining more health
knowledge over time intensifies significantly the motivation to quit.

Results in Table 3 are based on equation 3, using the probability of quitting over time as the
dependent variable. Higher cigarette prices and taxes increase the probability that a smoker
will quit although the estimated coefficients are only statistically significant when using the
external prices. Age is associated negatively with the likelihood of quitting in model A while
higher education increases the likelihood of smoking cessation in both models. The self-
reported knowledge of the risks of smoking (model B) increases the likelihood of quitting,
but controlling for health knowledge does not change the impact of price. The coefficient of
the Canadian dummy variable is negative, but only statistically significant in the model with
the external price. To investigate this further, we added an interaction term between price
and the Canadian dummy variable. The coefficient of the interaction term is positive, and
again only statistically significant when using the external price measure, meaning that
cigarette prices are potentially more important in determining smoking cessation in Canada
than the United States.

Table 4 shows the coefficients from the transition model (equation 4), which also uses the
probability of quitting as the dependent variable. An increase in cigarette prices over time
increases the probability of smoking cessation and this impact is statistically significant for
both internal and external prices. Quitting at the past wave increases the probability of
remaining quit at the current wave. Similar to the results of equation 3, age is associated
negatively with the likelihood of quitting, while high education is associated positively with
the probability of quitting. Health knowledge (model B) increases the probability of quitting
over time, and including this variable into the model does not change the impact of the other
independent variables.

DISCUSSION AND CONCLUSION

This paper evaluates the impact of cigarette prices and taxes on cessation behavior using
data from a longitudinal survey in the United States and Canada. We study both the
motivation to quit smoking and actual quitting behavior over time.

We find that smokers living in areas with higher cigarette prices and taxes are significantly
more motivated to quit. Price/tax increases over time may also increase quit motivation,
although the results are not statistically significant, due most probably to the lack of
significant price changes during the period of interest. Furthermore, higher cigarette prices
increase the likelihood of actual quitting, with the caveat that results are not statistically
significant in all the models.

Canadian and US smokers are similar with regard to the impact of cigarette prices and taxes
on quit behaviour, with some evidence of greater price sensitivity among Canadians.
Knowledge of the risks of smoking increases significantly both the quit motivation and the
likelihood of quitting among current cigarette users. Older age lowers both the probability of
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cessation intention and actual cessation. Those with greater nicotine dependence are less
likely to progress towards cessation.

Using three different measures of price/tax allows us to speculate upon the impact of brand-
specific price choices on smoking cessation. Although the external price measures and the
ITC price performed similarly in models of cessation motivation (model I), the coefficients
of the external price are consistently greater, in absolute terms, than the ITC price. This
suggests that smokers would respond more aggressively to price if they were unable to take
advantage of lower prices from cheaper cigarette sources. A more detailed analysis of this
issue is recommended as an avenue for future research.

Only the external price is statistically significant in equation 3 of model 11 and has a larger
coefficient in equation 4. Again, this suggests that smokers would be more inclined to quit if
they were unable to find cheaper sources for their cigarettes. The impact of cigarette taxes
on quitting behavior is not statistically significant, but changes in taxes do not necessarily
result in changes to prices due to price promotions and tax avoidance.

This study is unique, as it examines the impact of price on adult smoking cessation using
longitudinal data. The results support the notion that higher cigarette prices are able to
increase cessation as well as motivate smokers to quit. The impact of higher prices persists
despite the existence of cheaper cigarette sources, although they seem to reduce the
magnitude of the price effect. As our study was limited by the lack of variation in prices/
taxes during the period of the surveys, future research should examine smokers’ cessation
behavior over a longer period of time. In addiction, the Stages of Change model has been
criticized in the literature (see West [18] for a comprehensive critique). The most significant
concern is the arbitrary differentiation between stages, although we attempt to mitigate this
concern by collapsing the five stages into three (see the next section for further details).
Another significant concern is that the use of the model’s results can lead to a situation when
an effective intervention is not offered to smokers who would have responded to it. This is
an appropriate concern during a clinical intervention, but not necessarily so when a
population-wide price intervention is considered, particularly when the intervention is not
fixed in magnitude. Furthermore, it is not clear that an alternative model including a price-
based intervention can be tested given the data at hand. Thus the results should be viewed in
the context of these concerns.
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Figure 1.
Weighted average International Tobacco Control (ITC) prices for United States (Marlboro)

and Canada (Du Maurier). Note: Prices are adjusted for inflation (base = wave 1),

purchasing power parity for each year

Addiction. Author manuscript; available in PMC 2015 May 20.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Ross et al.

Price {in US cents)

Page 13

500
400

- —— —u

‘ e m m - -

TR e e = mmmm=m= === =

300
200
100

A — e o — — e m— — —— —— A
0

1 2 3

Wave
= = |TC ==fl==T| Pricc == State Tax

Figure 2.

Comparison of International Tobacco Control (ITC) and TI price and state taxes in the
United States. Note: prices are adjusted for inflation. TI: Tobacco Institute

Addiction. Author manuscript; available in PMC 2015 May 20.



Page 14

Ross et al.

"|0U0D 039BCO | [RUOITRUIRIU] DL [enpIAIpUI Ue JO aBelS UOIIessaD :ajqetien Juspuadag
*T uoizenb3 Jo seyewnss ay) syuasaidal a|qe) SIY L "8|qeLIeA S Jos 80e|d [eWwId8p YLIN0) B Papn|oul BABY 9M S3|qeLieA 801id 8y} UO SIUSIDILB00 8y} JO apnyiubew |jews sy 0) anp Ing saoe|d [ew19ap 881y} 01 440 PBPUNOI UBY BABY SI0LI8 PIBPURIS PUE SIUSIDILA0D |[e ‘[eauab u)

‘%T 18 JueoiIubls
X¥ ¥

‘%G 1e Juedlubls

*¥

‘040T 18 JUeolIubIS

"sasayyualed Ul SI10449 piepurlS

v.81
v0ES

(250°0) 2€0°0-
(zo00) ,,,£80°0~

(v€0°0) 2200
(2€0°0) 6000
(L20°0) 000

(820°0) G€0°0
(ve00) ,,,8900

¥.81
¥0ES

(2£0°0) 080°0-
(2000) , , €00~

(2€0°0) L+0°0
(2€0'0) 0100
(L20°0) 0£0°0

(880°0) 9€0°0
(¥eo0) 8900

.81
v0ES
(v80°0) ,0vT0-

(2000) ,, €200

(870°0) 0TO0-
(2€0°0) 6000
(L20°0) 0€0°0

(820°0) €€0°0
(v200) ,,,8900

S86T
0065
(6900) ,,,L920-

(t100) ,,,2800

(50'0) 020°0-
(€€0°0) 2200
(620°0) ¥20'0

(9e0°0) , €800

(9200) ,,,0£00

86T
0065
(980°0) ,, ,£6V°0-

(r100) 0800
(0£0'0) 5900~
(€€0°0) 6700
(620°0) T20'0
(se00) ,,£80°0

(9200) ,,,TL00

5861
0065
(0600) ,, ,2€€0~

(t100) ,,,2800

(¥v0'0) Le00-
(€€0°0) €200
(620°0) ¥20°0

(se00) 2800

(9200) , 000

0661
¢E6S

(650°0) 900°0-

(5e0'0) TT0°0

(€€0°0) 0£0°0

(620°0) 8200
(9e0°0) ,, ,0T0

(9200) 0800

066T
265
(0800) 5920~

(T0°0) 6£0°0-
(€€0°0) L20°0
(620°0) 520°0

(9e00) ,, ,£0T0

(9200) 0800

0661 SI30WS JO JsquinN
¢E6S SuoI1eAIasSqO
(€80°0) 6£0°0- 1WEISU0D

8ouspuadap aunodIN

abpajmou yiesH

(570°0) £00°0 epeue)
(€€0°0) T€0'0 awoaul ybiH
(620°0) 6200 300Ul 31RJ3POIN

(9£0'0) ,, ,€0T0 uoneanpa ybiH

(920'0) 62000 uoneanps apesapoly

(9€0°0) 800°0 (9€0°0) 2000 (5€0°0) 0100 (5€0°0) 0200~ (9€0°0) €100~ (5€0°0) T20°0- (9€0°0) 6700~ (9€0°0) 2100~ (9€0°0) 020°0- aNUM
(520°0) 6700 (520°0) 6700 (520°0) 8700 (S520°0) ¥T0°0 (520°0) GT00 (S520°0) ¥T0°0 (520°0) 2200 (520°0) #7200 (520°0) 2200 patey
(to00) ,,,L000- (T00°0) L0000~ (T000) ,, 000~ (T000),,,9000- (T00°0) ,,,9000- (T00O),,,9000- (100°0) 2000~ (T00°0),, 2000~ (T0OO) ,,, 2000~ by
(€20°0) 2000 (€20°0) 900°0 (€20°0) 2000 (€20°0) 0T0°0 (€200 0700 (€20°0) 0T0'0 (€20°0) ¥00°0 (#20°0) ¥00°0 (€20°0) £00°0 3leN
(c000°0) ,,¥000°0 (c000°0) 50000 (c000°0) 50000 xel
(1000°0) 20000 (10000 L0000 (10000 80000 oud [eusea
(c000°0) #0000 (2000'0) 0000 (2000'0) ,€000°0 soud D11

2 PPON g BPON v PPOIN

Author Manuscript

Author Manuscript

T alqel

Author Manuscript

‘| [opow—sabels uoIessad o) [apow suonenba Buljewnss pazijelauss

Author Manuscript

; available in PMC 2015 May 20.

Addiction. Author manuscript



Page 15

Ross et al.

"|0J3U0D 09980 [RUOIBUIRIU| D 1| “T PUB € SIARM U33MISQ [eNpIAIPUI
Ue J0 afels UoITeSSad Ul 92UBJBHHIP :3|qelieA Juapuadaq "z uoirenb3 Jo seyewnsa sy} syuasaidal a|qes SIY L "d|qelieA siy} Joy a0e|d [ewidap Y1no) e papnjoul aABY 9Mm S3|qelieA ad1id sy} Uo SIUSI0144a09
ay1 Jo apmiubBew [jews sy} 03 anp INg $a0e|d [ewWwId8p 831y} 01 14O PBPUNO. UBAQ BABY SI0LI8 PIBPURIS PUE SIUSIDNLB0D |[e ‘[eausb Ul “T 8ABM WOL) 8S0U) 8Je S3JBLIBA0D J1LLIOU08-0190s pue alydesBowsp ay L

‘%7 1e Juedlyiubls

*x¥

‘04G 18 JuRDIIUBIS
*¥

‘040T 18 JueoiIubIS
M

"sasalpualed Ul SI0449 pIepurlS

¥200
1S6T

(esT0) ,,,LL50

(T200) , 5900~

(990°0) ¥T0°0

(880°0) 980°0-
(2200) 8vT°0-

(ot10) 2620

5200
5561
(ssT0) 6650

(te00) ,,, 900~

(SLT°0) 2T0-

(280°0) 60°0-
(220°0) , ¥T'0-

(o110) 9620

5200
1561
(vsT0) ,, 7090

(1200 ,,, 900~
(€20°0) TO'0-
(880°0) 80°0—

(220'0) , ¥T'0-

(8010) ,,,5620

€200
1561
(0sT0) 0850

(2200) ,,¥50°0
(990°0) L7100
(e000) ,, 000~
(680°0) 900~
(2200)  €T0-

(tT10) 0060

v200
66T
(esT0) ,,,8v50

(£200) 2500
(22T°0) vOT'0-
(e00°0) ,,L00°0~
(880°0) 020'0-
(2200) 8eT'0-

(ttro) ,,,r0€0

200
1561
(osT0) |, LS50

(ze00) , 500

(720°0) LT00-
(e00°0) 80070~
(680°0) ¥90°0-
(220°0) ,S€T°0-

(6010) ,, V00

1200
6961
(osT0) ,,,S5vS0

(990'0) £00'0
(00°0) 80070~
(880°0) ¥S0°0-
(220°0) ,9€T'0-

@rro ,,, 1080

zz00
L961
(esT0) ,,,L950

(927°0) OET 0~
(00°0) , 8000~
(880°0) 090°0-
(920°0) LET'0-

@trro) ,,,v0e0

2200
6961
(ts10) ,,,2L50

(720°0) ¥20°0-
(e00°0) 8000~
(880°0) 2500
(920°0) ,vET0-

(601°0) ,,,¥0E0

paJtenbs-y
SUoITeAIasqO
weIsuo)

T 9ABM 1B
9oUapuadapaunodIN

abpajmou
yeay ui abueyd

epeued
Aep Jad sanatebiy

awoaui ybiH
awWoau| a1eJapoiN

uoireanpa ybiH

(590°0) 2700 (¥90°0) 270°0 (590°0) 9100 (¥90°0) £€0°0 (590°0) £€0°0 (590°0) 2€0'0 (¥90°0) T€0°0 (¥90°0) 2€0°0 (590°0) 0€0°0 uo1}eaNpa aJelapoiN
(260°0) €TT0 (260°0) €TT'0 (560'0) S0T'0 (260°0) 2800 (260°0) 2800 (560°0) €200 (860'0) £80°0 (860°0) £80°0 (960°0) 6200 aNUM
(590°0) 6£0°0 (590°0) 8€0°0 (590°0) 0¥0°0 (990°0) 8€0°0 (990°0) 2€£0°0 (990°0) 6€0°0 (590°0) €€0°0 (990°0) 2€0°0 (590°0) ¥€0°0 paLLeN
(zo00) ,v00'0-  (200°0) , 000~ (200'0) , 000~  (2000) ,000-  (200°0) ,v00'0-  (200°0) ,v0O0-  (200'0) ,¥00'0-  (200°0) ,v00'0-  (200°0) , 000~ aby
(090°0) 9€0°0 (0900) 8£0°0 (090°0) 6€0°0 (190°0) L£0'0 (190°0) 6£0°0 (190°0) 0v0°0 (190°0) 0500 (090°0) 2500 (190°0) €500 3l
(£100°0) L000°0 (8700°0) 5000°0 (£7100°0) L0000 Xe} ul abueyd
aond
(9100°0) 5T00°0 (9100°0) €£100°0 (9700°0) #1000 [eusalxa ul aBueyd
ao1d
(0T00°0) 60000 (0T00°0) 60000 (0700°0) 6000°0 J11 ut abueyd

2 PPON a PPoIN v PPON

Author Manuscript

‘| [9pow—auwin Jano abeis uo1essad ul abueyd 1oy |spow satenbs -1sea| Areuipio

¢ 9|gelL

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 May 20.

Addiction. Author manuscript



Page 16

Ross et al.

'|0J)U0D 099840 | [eUOIBUIRIU| DL | ‘[enplAIpul U Jo Buninb jo Anjiqegosd

:8|qeLIeA Juapuadaq '€ uolrenb3 Jo selewss sy} syuasaidal a|qe) SIYL "d|qelieA SIuyy 1oy 89e|d [eI98p YN0y B papnjaul 8ABY am Sa|qelieA ad1id ay) uo SJualdla09 ayl Jo apnjiubew |[ews ayj 0} anp

1nq saoe|d [ewIosp 88y} O] JJO PAPUNOI USBY SARY SI0.I8 PJepUElS PUR SIUBIOIB00 [[8 [eJaual U] "epeue) 10} J01B21PUI U PUE ‘BWO0DUI PUB LOIBINPS ‘8.l ‘sniels [elliew ‘abe ‘Xas 10} $|01U00 [9pow yoed
‘0T e JuedlIubIs

X¥¥

104G e JuedlIUBIS
X ¥

‘sasayuated Ul SI0LI8 pIepuRlS

1861
0v6S
(09g0) ,,,T8T°€~

(0900) ,, 5620

(86T°0) TST'0-
(161°0) 0T2'0
(T£1°0) €800
(rLv0) ,,,vSS0
(251°0) T9T°0
(€£1°0) 180°0-
(Ty1°0) £20°0-
(S00°0) 900°0-
(821°0) 9600
(T100°0) 07000

1867
0v65
(99v°0) ,, LSLV=
(1900) 0220
(9s1°0) ,,,,£29°0-
(€67°0) 66T°0
(€£1°0) 0200
(2LT0) 2950
(¥ST°0) 89T°0
(921°0) 800°0-
(ev1°0) €20°0-
(S00°0) 200°0-
(0€T°0) 660°0

(20000) ,, ,£¥000

1861
0v6S
(615°0) ,, 9eEE~

(0900) ,, ,5€2°0

(S9z°0) 8LT°0-

(161°0) 2120

(027°0) ¥80°0
(rL10) ,,,£550

(esT°0) 09T°0
(z.1°0) £80°0-
(evt°0) S€0°0-
(500°0) 900°0-
(821°0) 9600

(1T700°0) 20000

1661
€165
(s620) ,, 6TV

(¥61°0) 850°0-

(681°0) 9€2°0

(891°0) 2600
(eLT0) ,, ,LT90

(0sT°0) 202°0
(¢,1°0) €500~
(6€T°0) ¥00°0-
(g000) , 0100~
(921°0) ¥80°0
(TT00°0) TT00°0

66T
€165
(e1v°0) 0907~

(osT0) 56570~

(06T°0) T22°0
(0£7°0) 5200
(s.T0) ,,,2290

(esT°0) 602°0

(s.1°0) 8700

(T¥1°0) 2000
(5000) 1100~

(821°0) 8800

(20000) , , ,¥¥00°0

1661
€165
(eov'0) ,, 9852~

(T92°0) 580°0-
(687°0) 8€2°0
(891°0) 7600
(eTo) ,, 9190
(151°0) T02°0
(TL1°0) 550°0-
(6€1°0) 900°0-
(s000) ,,0T0'0-

(921°0) ¥80°0

(TT00°0) 20000

SI1XOWS JO JaquinN
SUOITeAIaSqO
JURISUOD
abpajmouy yijeaH
epeue)

awooul ybiH
awoaul a1eIapoN
uorneanpa ybiH
uoIeINPA 8¥RI9POIN
UM

paLLie|N

aby

afeN

Xe|

2914d Jeusaix3

soud L1

g PPON

V PPON

Author Manuscript

‘|1 |9pow—Uuo11essad Buiows o) sjapow suoienbs Buljewss pazijelauss

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 May 20.

Addiction. Author manuscript



Page 17

Ross et al.

"|0J3U0D 09980 | [eUOIBUIBIU| D 1| ‘[enpIAlpul Ue o Buminb jo Aujiqeqold :ajqeriea Juspuadaq ¢ uonenb3 Jo serewnss ay) siuasaldal a|qel SIYL “3]qeLIeA SIy) 0}
32e|d [ewI23p Y1N0y B PapN|oUl 3ABY M S3|qeLIieA 8911d By} UO SIUSIDIH300 3U JO apniuBewW [[elws sy} 03 anp Ing sade|d [eww10ap 931y} 01 440 PAPUNO. UaQ dABY SI0IS PIBPUE]S PUE SIUSIONLB0 |[B ‘[elausb u)

‘0T Je Juedlyiubis
FX¥

106G Je JueoyIubIs
¥ ¥

‘040T 1€ JuediIubIS
M

‘sasayjualed Ul SI0418 piepurlS

T96€
(t2€0) ., Ive2-

(sez0) ,, 5012

(92€°0) ¥65°0
(09070) , ,66T0

(621°0) 5000

(2L1°0) 69T'0

(097°0) %00
(osT°0) ,,,L050

196€

(tz€0) ,, 6082~

(Lez0) ,,,59TC

(82€°0) 9890
(0900) ,,8T°0

(52z°0) ¥62°0—
(S27°0) TSTO
(65T°0) 200

(0s10) 9750

T96€ 286€
(oze0) 0922~ (2620) ,,,r98T-

(eez0) ,,eL02  (s€20) ,,,92T°C

(0£0) ,2v9'0 (r2€°0) 2250

(090°0) , ,vET0

(TeT°0) 2L0°0- (821°0) Tv0°0
(LLT0) SLT0 (921°0) 06T°0
(091°0) £500 (657°0) 9¥0°0

(cvo) ,,,5e50  (1T0) LS50

z86¢
(862°0) ,, €8T~
(8ez0) ,,,T6TC

(92€70) ,029°0

(Lzz'0) 952°0-

(wLT°0) 2LT0

(8ST°0) ¥70°0
(LLvo) ,, 7950

z86e
(962°0) ,,,208T-
(eez0) ,,,560C

(99€°0) ,929'0

(0€T°0) 0£0°0-

(9.1°0) 96T°0

(6ST°0) 8500
(rLv0) ,,,2L50

SUOITeAIaSqO
JUBISUOD

anem 1sed 1e 1nd

anem jsed 1e 1nb % afeN
abpajmouy yijeaH
epeue)

awooul ybiH

awoaul 81RO

uoreanpa ybiH

(6€T°0) 8ET'0 (6€7°0) TYT0 (ov1°0) GET'O (6€T°0) G9T°0 (6€7°0) 89T°0 (ov1°0) 1970 uo1eINP3 3JeI3PON
(081°0) ¥¥0°0- (181°0) ¥70°0- (921°0) GL0°0- (181°0) L200- (z81°0) 920°0- (LLT°0) 2500~ aNUYM
(9€1°0) ¥90°0 (S€T1°0) ¥90°0 (S€T°0) T90°0 (S€T1°0) 620°0 (5€1°0) 6200 (¥€T1°0) GL0°0 paLUeN
(soo0) , £100-  (S000) , €100~  (S000) , €100~  (S000) ,,,9T00- (S000) ,, G700~  (¥000) ,, 9700~ aby
(0€T°0) £00°0- (621°0) T00'0 (0€T°0) 2000 (621°0) 200°0 (621°0) 5000 (621°0) 2000 3leN
(9700°0) 9€00°0 (£¥00°0) T¥00°0 SOABM OM] UsaMIaq Xe) Ul abueyd
(8£00°0) #9000 (8£00°0) ,9900°0 SaABM OM] U3aMIaQ 2011d [eulaIxa ul abuey)d
(91000) , ,2v00°0 (91000) ,, ,£V00°0 sanem omy usamaaq aa1d D1 | ul abueyd
a PPoIN v PPON
‘11 |9POW—UOI1BSS3I BuIyows 10) [apow uonisuel |
¥ 9lqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 May 20.

Addiction. Author manuscript



