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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.

Model I

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.

(1)

where SCist is the cessation stage of an individual (i) living in state/province (s) at wave t; 

Pst is the price for a pack of cigarettes; Xist is a vector of socio-demographic characteristics; 

Aist 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); Hist 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).

(2)

where DSCis is the difference in cessation stages between waves 3 and 1 for an individual (i) 

living in state/province (s), DPs is the difference in cigarette price between waves 3 and 1, 

Ais represents the level of nicotine dependence at wave 1 and DHis is the change in a 

smoker’s knowledge of the health risks of smoking.

Model II

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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(3)

where Qist represents the probability of quitting for an individual i living in state/province s 

at wave t. Model II 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.

(4)

where DPst = Pst - Pst-1 and Qist-1 is 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].
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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 (TI) [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 TI 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 I

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 

so. 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.

Model II

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 II 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
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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

Ross et al. Page 13

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ross et al. Page 14

T
ab

le
 1

G
en

er
al

iz
ed

 e
st

im
at

in
g 

eq
ua

tio
ns

 m
od

el
 f

or
 c

es
sa

tio
n 

st
ag

es
—

m
od

el
 I

.

M
od

el
 A

M
od

el
 B

M
od

el
 C

IT
C

 p
ri

ce
0.

00
03

*  
(0

.0
00

2)
0.

00
03

*  
(0

.0
00

2)
0.

00
04

**
 (

0.
00

02
)

E
xt

er
na

l p
ri

ce
0.

00
08

**
*  

(0
.0

00
1)

0.
00

07
**

*  
(0

.0
00

1)
0.

00
02

 (
0.

00
01

)

T
ax

0.
00

05
**

 (
0.

00
02

)
0.

00
05

**
 (

0.
00

02
)

0.
00

04
**

 (
0.

00
02

)

M
al

e
0.

00
3 

(0
.0

23
)

0.
00

4 
(0

.0
24

)
0.

00
4 

(0
.0

23
)

0.
01

0 
(0

.0
23

)
0.

01
0 

0.
02

3)
0.

01
0 

(0
.0

23
)

0.
00

7 
(0

.0
23

)
0.

00
6 

(0
.0

23
)

0.
00

7 
(0

.0
23

)

A
ge

−
0.

00
7*

**
 (

0.
00

1)
−

0.
00

7*
**

 (
0.

00
1)

−
0.

00
7*

**
 (

0.
00

1)
−

0.
00

6*
**

 (
0.

00
1)

−
0.

00
6*

**
 (

0.
00

1)
−

0.
00

6*
**

 (
0.

00
1)

−
0.

00
7*

**
 (

0.
00

1)
−

0.
00

7*
**

 (
0.

00
1)

−
0.

00
7*

**
 (

0.
00

1)

M
ar

ri
ed

0.
02

2 
(0

.0
25

)
0.

02
4 

(0
.0

25
)

0.
02

2 
(0

.0
25

)
0.

01
4 

(0
.0

25
)

0.
01

5 
(0

.0
25

)
0.

01
4 

(0
.0

25
)

0.
01

8 
(0

.0
25

)
0.

01
9 

(0
.0

25
)

0.
01

9 
(0

.0
25

)

W
hi

te
−

0.
02

0 
(0

.0
36

)
−

0.
01

2 
(0

.0
36

)
−

0.
01

9 
(0

.0
36

)
−

0.
02

1 
(0

.0
35

)
−

0.
01

3 
(0

.0
36

)
−

0.
02

0 
(0

.0
35

)
0.

01
0 

(0
.0

35
)

0.
00

7 
(0

.0
36

)
0.

00
8 

(0
.0

36
)

M
od

er
at

e 
ed

uc
at

io
n

0.
07

9*
**

 (
0.

02
6)

0.
08

0*
**

 (
0.

02
6)

0.
08

0*
**

 (
0.

02
6)

0.
07

0*
**

 (
0.

02
6)

0.
07

1*
**

 (
0.

02
6)

0.
07

0*
**

 (
0.

02
6)

0.
06

8*
**

 (
0.

02
4)

0.
06

8*
**

 (
0.

02
4)

0.
06

8*
**

 (
0.

02
4)

H
ig

h 
ed

uc
at

io
n

0.
10

3*
**

 (
0.

03
6)

0.
10

3*
**

 (
0.

03
6)

0.
10

3*
**

 (
0.

03
6)

0.
08

2*
*  

(0
.0

35
)

0.
08

3*
*  

(0
.0

35
)

0.
08

3*
*  

(0
.0

36
)

0.
03

3 
(0

.0
38

)
0.

03
6 

(0
.0

38
)

0.
03

5 
(0

.0
38

)

M
od

er
at

e 
in

co
m

e
0.

02
9 

(0
.0

29
)

0.
02

5 
(0

.0
29

)
0.

02
8 

(0
.0

29
)

0.
02

4 
(0

.0
29

)
0.

02
1 

(0
.0

29
)

0.
02

4 
(0

.0
29

)
0.

03
0 

(0
.0

27
)

0.
03

0 
(0

.0
27

)
0.

03
0 

(0
.0

27
)

H
ig

h 
in

co
m

e
0.

03
1 

(0
.0

33
)

0.
02

7 
(0

.0
33

)
0.

03
0 

(0
.0

33
)

0.
02

3 
(0

.0
33

)
0.

01
9 

(0
.0

33
)

0.
02

2 
(0

.0
33

)
0.

00
9 

(0
.0

32
)

0.
01

0 
(0

.0
32

)
0.

00
9 

(0
.0

32
)

C
an

ad
a

0.
00

3 
(0

.0
45

)
−

0.
03

9 
(0

.0
31

)
0.

01
1 

(0
.0

35
)

−
0.

02
7 

(0
.0

44
)

−
0.

06
5*

*  
(0

.0
30

)
−

0.
02

0 
(0

.0
35

)
−

0.
01

0 
(0

.0
48

)
0.

04
7 

(0
.0

32
)

0.
02

7 
(0

.0
34

)

H
ea

lth
 k

no
w

le
dg

e
0.

08
2*

**
 (

0.
01

1)
0.

08
0*

**
 (

0.
01

1)
0.

08
2*

**
 (

0.
01

1)

N
ic

ot
in

e 
de

pe
nd

en
ce

−
0.

03
3*

**
 (

0.
00

7)
−

0.
03

3*
**

 (
0.

00
7)

−
0.

03
3*

**
 (

0.
00

7)

C
on

st
an

t
−

0.
07

9 
(0

.0
83

)
−

0.
26

5*
**

 (
0.

08
0)

−
0.

00
6 

(0
.0

59
)

−
0.

33
2*

**
 (

0.
09

0)
−

0.
49

3*
**

 (
0.

08
6)

−
0.

26
7*

**
 (

0.
06

9)
−

0.
14

0*
 (

0.
08

4)
−

0.
08

0 
(0

.0
77

)
−

0.
03

2 
(0

.0
57

)

O
bs

er
va

tio
ns

59
32

59
32

59
32

59
00

59
00

59
00

53
04

53
04

53
04

N
um

be
r 

of
 s

m
ok

er
s

19
90

19
90

19
90

19
85

19
85

19
85

18
74

18
74

18
74

St
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
.

* Si
gn

if
ic

an
t a

t 1
0%

;

**
si

gn
if

ic
an

t a
t 5

%
;

**
* si

gn
if

ic
an

t a
t 1

%
.

In
 g

en
er

al
, a

ll 
co

ef
fi

ci
en

ts
 a

nd
 s

ta
nd

ar
d 

er
ro

rs
 h

av
e 

be
en

 r
ou

nd
ed

 o
ff

 to
 th

re
e 

de
ci

m
al

 p
la

ce
s 

bu
t d

ue
 to

 th
e 

sm
al

l m
ag

ni
tu

de
 o

f 
th

e 
co

ef
fi

ci
en

ts
 o

n 
th

e 
pr

ic
e 

va
ri

ab
le

s 
w

e 
ha

ve
 in

cl
ud

ed
 a

 f
ou

rt
h 

de
ci

m
al

 p
la

ce
 f

or
 th

is
 v

ar
ia

bl
e.

 T
hi

s 
ta

bl
e 

re
pr

es
en

ts
 th

e 
es

tim
at

es
 o

f 
E

qu
at

io
n 

1.
 

D
ep

en
de

nt
 v

ar
ia

bl
e:

 c
es

sa
tio

n 
st

ag
e 

of
 a

n 
in

di
vi

du
al

. I
T

C
: I

nt
er

na
tio

na
l T

ob
ac

co
 C

on
tr

ol
.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ross et al. Page 15

T
ab

le
 2

O
rd

in
ar

y 
le

as
t-

 s
qu

ar
es

 m
od

el
 f

or
 c

ha
ng

e 
in

 c
es

sa
tio

n 
st

ag
e 

ov
er

 ti
m

e—
m

od
el

 I
.

M
od

el
 A

M
od

el
 B

M
od

el
 C

C
ha

ng
e 

in
 I

T
C

 
pr

ic
e

0.
00

09
 (

0.
00

10
)

0.
00

09
 (

0.
00

10
)

0.
00

09
 (

0.
00

10
)

C
ha

ng
e 

in
 e

xt
er

na
l 

pr
ic

e
0.

00
14

 (
0.

00
16

)
0.

00
13

 (
0.

00
16

)
0.

00
15

 (
0.

00
16

)

C
ha

ng
e 

in
 ta

x
0.

00
07

 (
0.

00
17

)
0.

00
05

 (
0.

00
18

)
0.

00
07

 (
0.

00
17

)

M
al

e
0.

05
3 

(0
.0

61
)

0.
05

2 
(0

.0
60

)
0.

05
0 

(0
.0

61
)

0.
04

0 
(0

.0
61

)
0.

03
9 

(0
.0

61
)

0.
03

7 
(0

.0
61

)
0.

03
9 

(0
.0

60
)

0.
03

8 
(0

.0
60

)
0.

03
6 

(0
.0

60
)

A
ge

−
0.

00
 *

 (
0.

00
2)

−
0.

00
4*

 (
0.

00
2)

−
0.

00
4*

 (
0.

00
2)

−
0.

00
4*

 (
0.

00
2)

−
0.

00
4*

 (
0.

00
2)

−
0.

00
 *

 (
0.

00
2)

−
0.

00
 *

 (
0.

00
2)

−
0.

00
 *

 (
0.

00
2)

−
0.

00
4*

 (
0.

00
2)

M
ar

ri
ed

0.
03

4 
(0

.0
65

)
0.

03
2 

(0
.0

66
)

0.
03

3 
(0

.0
65

)
0.

03
9 

(0
.0

66
)

0.
03

7 
(0

.0
66

)
0.

03
8 

(0
.0

66
)

0.
04

0 
(0

.0
65

)
0.

03
8 

(0
.0

65
)

0.
03

9 
(0

.0
65

)

W
hi

te
0.

07
9 

(0
.0

96
)

0.
08

7 
(0

.0
98

)
0.

08
7 

(0
.0

98
)

0.
07

3 
(0

.0
95

)
0.

08
2 

(0
.0

97
)

0.
08

2 
(0

.0
97

)
0.

10
5 

(0
.0

95
)

0.
11

3 
(0

.0
97

)
0.

11
3 

(0
.0

97
)

M
od

er
at

e 
ed

uc
at

io
n

0.
03

0 
(0

.0
65

)
0.

03
2 

(0
.0

64
)

0.
03

1 
(0

.0
64

)
0.

03
2 

(0
.0

65
)

0.
03

3 
(0

.0
65

)
0.

03
3 

(0
.0

64
)

0.
01

6 
(0

.0
65

)
0.

01
7 

(0
.0

64
)

0.
01

7 
(0

.0
65

)

H
ig

h 
ed

uc
at

io
n

0.
30

4*
**

 (
0.

10
9)

0.
30

4*
**

 (
0.

11
1)

0.
30

1*
**

 (
0.

11
1)

0.
30

4*
**

 (
0.

10
9)

0.
30

4*
**

 (
0.

11
1)

0.
30

0*
**

 (
0.

11
1)

0.
29

5*
**

 (
0.

10
8)

0.
29

6*
**

 (
0.

11
0)

0.
29

2*
**

 (
0.

11
0)

M
od

er
at

e 
in

co
m

e
−

0.
13

4*
 (

0.
07

6)
−

0.
13

7*
 (

0.
07

6)
−

0.
13

6*
 (

0.
07

7)
−

0.
13

5*
 (

0.
07

7)
−

0.
13

8*
 (

0.
07

7)
−

0.
13

 *
 (

0.
07

7)
−

0.
14

 *
 (

0.
07

7)
−

0.
14

 *
 (

0.
07

7)
−

0.
14

8*
 (

0.
07

7)

H
ig

h 
in

co
m

e
−

0.
05

2 
(0

.0
88

)
−

0.
06

0 
(0

.0
88

)
−

0.
05

4 
(0

.0
88

)
−

0.
06

4 
(0

.0
89

)
−

0.
07

0 
(0

.0
88

)
−

0.
06

 (
0.

08
9)

−
0.

08
 (

0.
08

8)
−

0.
09

 (
0.

08
7)

−
0.

08
6 

(0
.0

88
)

C
ig

ar
et

te
s 

pe
r 

da
y

−
0.

00
8*

*  
(0

.0
03

)
−

0.
00

8*
*  

(0
.0

03
)

−
0.

00
8*

*  
(0

.0
03

)
−

0.
00

8*
*  

(0
.0

03
)

−
0.

00
7*

*  
(0

.0
03

)
−

0.
00

 *
*  

(0
.0

03
)

C
an

ad
a

−
0.

02
4 

(0
.0

74
)

−
0.

13
0 

(0
.1

76
)

0.
00

7 
(0

.0
66

)
−

0.
01

7 
(0

.0
74

)
−

0.
10

4 
(0

.1
77

)
0.

01
7 

(0
.0

66
)

−
0.

01
 (

0.
07

3)
−

0.
12

 (
0.

17
5)

0.
01

4 
(0

.0
66

)

C
ha

ng
e 

in
 h

ea
lth

 
kn

ow
le

dg
e

0.
05

3*
*  

(0
.0

27
)

0.
05

2*
 (

0.
02

7)
0.

05
4*

*  
(0

.0
27

)

N
ic

ot
in

ed
ep

en
de

nc
e 

at
 w

av
e 

1
−

0.
06

 *
**

 (
0.

02
1)

−
0.

06
 *

**
 (

0.
02

1)
−

0.
06

5*
 *

 (
0.

02
1)

C
on

st
an

t
0.

57
2*

**
 (

0.
15

1)
0.

56
7*

**
 (

0.
15

2)
0.

54
5*

**
 (

0.
15

0)
0.

55
7*

**
 (

0.
15

0)
0.

54
8*

**
 (

0.
15

2)
0.

53
0*

**
 (

0.
15

0)
0.

60
4*

**
 (

0.
15

4)
0.

59
9*

**
 (

0.
15

5)
0.

57
7*

**
 (

0.
15

3)

O
bs

er
va

tio
ns

19
69

19
67

19
69

19
51

19
49

19
51

19
57

19
55

19
57

R
-s

qu
ar

ed
0.

02
2

0.
02

2
0.

02
1

0.
02

4
0.

02
4

0.
02

3
0.

02
5

0.
02

5
0.

02
4

St
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
.

* Si
gn

if
ic

an
t a

t 1
0%

;

**
si

gn
if

ic
an

t a
t 5

%
;

**
* si

gn
if

ic
an

t a
t 1

%
.

T
he

 d
em

og
ra

ph
ic

 a
nd

 s
oc

io
-e

co
no

m
ic

 c
ov

ar
ia

te
s 

ar
e 

th
os

e 
fr

om
 w

av
e 

1.
 I

n 
ge

ne
ra

l, 
al

l c
oe

ff
ic

ie
nt

s 
an

d 
st

an
da

rd
 e

rr
or

s 
ha

ve
 b

ee
n 

ro
un

de
d 

of
f 

to
 th

re
e 

de
ci

m
al

 p
la

ce
s 

bu
t d

ue
 to

 th
e 

sm
al

l m
ag

ni
tu

de
 o

f 
th

e 
co

ef
fi

ci
en

ts
 o

n 
th

e 
pr

ic
e 

va
ri

ab
le

s 
w

e 
ha

ve
 in

cl
ud

ed
 a

 f
ou

rt
h 

de
ci

m
al

 p
la

ce
 f

or
 th

is
 v

ar
ia

bl
e.

 T
hi

s 
ta

bl
e 

re
pr

es
en

ts
 th

e 
es

tim
at

es
 o

f 
E

qu
at

io
n 

2.
 D

ep
en

de
nt

 v
ar

ia
bl

e:
 d

if
fe

re
nc

e 
in

 c
es

sa
tio

n 
st

ag
e 

of
 a

n 
in

di
vi

du
al

 b
et

w
ee

n 
w

av
es

 3
 a

nd
 1

. I
T

C
: I

nt
er

na
tio

na
l T

ob
ac

co
 C

on
tr

ol
.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ross et al. Page 16

T
ab

le
 3

G
en

er
al

iz
ed

 e
st

im
at

in
g 

eq
ua

tio
ns

 m
od

el
s 

fo
r 

sm
ok

in
g 

ce
ss

at
io

n—
m

od
el

 I
I.

M
od

el
 A

M
od

el
 B

IT
C

 p
ri

ce
0.

00
07

 (
0.

00
11

)
0.

00
07

 (
0.

00
11

)

E
xt

er
na

l p
ri

ce
0.

00
44

**
*  

(0
.0

00
7)

0.
00

43
**

*  
(0

.0
00

7)

T
ax

0.
00

11
 (

0.
00

11
)

0.
00

10
 (

0.
00

11
)

M
al

e
0.

08
4 

(0
.1

26
)

0.
08

8 
(0

.1
28

)
0.

08
4 

(0
.1

26
)

0.
09

6 
(0

.1
28

)
0.

09
9 

(0
.1

30
)

0.
09

6 
(0

.1
28

)

A
ge

−
0.

01
0*

*  
(0

.0
05

)
−

0.
01

1*
*  

(0
.0

05
)

−
0.

01
0*

*  
(0

.0
05

)
−

0.
00

6 
(0

.0
05

)
−

0.
00

7 
(0

.0
05

)
−

0.
00

6 
(0

.0
05

)

M
ar

ri
ed

−
0.

00
6 

(0
.1

39
)

0.
00

7 
(0

.1
41

)
−

0.
00

4 
(0

.1
39

)
−

0.
03

5 
(0

.1
42

)
−

0.
02

3 
(0

.1
43

)
−

0.
03

3 
(0

.1
41

)

W
hi

te
−

0.
05

5 
(0

.1
71

)
0.

01
8 

(0
.1

75
)

−
0.

05
3 

(0
.1

72
)

−
0.

08
3 

(0
.1

72
)

−
0.

00
8 

(0
.1

76
)

−
0.

08
1 

(0
.1

73
)

M
od

er
at

e 
ed

uc
at

io
n

0.
20

1 
(0

.1
51

)
0.

20
9 

(0
.1

52
)

0.
20

2 
(0

.1
50

)
0.

16
0 

(0
.1

52
)

0.
16

8 
(0

.1
54

)
0.

16
1 

(0
.1

52
)

H
ig

h 
ed

uc
at

io
n

0.
61

6*
**

 (
0.

17
2)

0.
62

2*
**

 (
0.

17
5)

0.
61

7*
**

 (
0.

17
2)

0.
55

3*
**

 (
0.

17
4)

0.
56

2*
**

 (
0.

17
7)

0.
55

4*
**

 (
0.

17
4)

M
od

er
at

e 
in

co
m

e
0.

09
4 

(0
.1

68
)

0.
07

5 
(0

.1
70

)
0.

09
2 

(0
.1

68
)

0.
08

4 
(0

.1
70

)
0.

07
0 

(0
.1

73
)

0.
08

3 
(0

.1
71

)

H
ig

h 
in

co
m

e
0.

23
8 

(0
.1

89
)

0.
22

1 
(0

.1
90

)
0.

23
6 

(0
.1

89
)

0.
21

2 
(0

.1
91

)
0.

19
9 

(0
.1

93
)

0.
21

0 
(0

.1
91

)

C
an

ad
a

−
0.

08
5 

(0
.2

61
)

−
0.

53
5*

**
 (

0.
15

0)
−

0.
05

8 
(0

.1
94

)
−

0.
17

8 
(0

.2
65

)
−

0.
62

3*
**

 (
0.

15
6)

−
0.

15
1 

(0
.1

98
)

H
ea

lth
 k

no
w

le
dg

e
0.

23
5*

**
 (

0.
06

0)
0.

22
0*

**
 (

0.
06

1)
0.

23
5*

**
 (

0.
06

0)

C
on

st
an

t
−

2.
58

6*
**

 (
0.

46
3)

−
4.

06
0*

**
 (

0.
41

3)
−

2.
41

9*
**

 (
0.

29
5)

−
3.

33
6*

**
 (

0.
51

9)
−

4.
75

7*
**

 (
0.

46
6)

−
3.

18
1*

**
 (

0.
36

0)

O
bs

er
va

tio
ns

59
73

59
73

59
73

59
40

59
40

59
40

N
um

be
r 

of
 s

m
ok

er
s

19
91

19
91

19
91

19
87

19
87

19
87

St
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
;

**
si

gn
if

ic
an

t a
t 5

%
;

**
* si

gn
if

ic
an

t a
t 1

%
.

E
ac

h 
m

od
el

 c
on

tr
ol

s 
fo

r 
se

x,
 a

ge
, m

ar
ita

l s
ta

tu
s,

 r
ac

e,
 e

du
ca

tio
n 

an
d 

in
co

m
e,

 a
nd

 a
n 

in
di

ca
to

r 
fo

r 
C

an
ad

a.
 I

n 
ge

ne
ra

l a
ll 

co
ef

fi
ci

en
ts

 a
nd

 s
ta

nd
ar

d 
er

ro
rs

 h
av

e 
be

en
 r

ou
nd

ed
 o

ff
 to

 th
re

e 
de

ci
m

al
 p

la
ce

s 
bu

t 
du

e 
to

 th
e 

sm
al

l m
ag

ni
tu

de
 o

f 
th

e 
co

ef
fi

ci
en

ts
 o

n 
th

e 
pr

ic
e 

va
ri

ab
le

s 
w

e 
ha

ve
 in

cl
ud

ed
 a

 f
ou

rt
h 

de
ci

m
al

 p
la

ce
 f

or
 th

is
 v

ar
ia

bl
e.

 T
hi

s 
ta

bl
e 

re
pr

es
en

ts
 th

e 
es

tim
at

es
 o

f 
E

qu
at

io
n 

3.
 D

ep
en

de
nt

 v
ar

ia
bl

e:
 

pr
ob

ab
ili

ty
 o

f 
qu

itt
in

g 
of

 a
n 

in
di

vi
du

al
. I

T
C

: I
nt

er
na

tio
na

l T
ob

ac
co

 C
on

tr
ol

.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ross et al. Page 17

T
ab

le
 4

T
ra

ns
iti

on
 m

od
el

 f
or

 s
m

ok
in

g 
ce

ss
at

io
n—

m
od

el
 I

I.

M
od

el
 A

M
od

el
 B

C
ha

ng
e 

in
 I

T
C

 p
ri

ce
 b

et
w

ee
n 

tw
o 

w
av

es
0.

00
43

**
*  

(0
.0

01
6)

0.
00

42
**

*  
(0

.0
01

6)

C
ha

ng
e 

in
 e

xt
er

na
l p

ri
ce

 b
et

w
ee

n 
tw

o 
w

av
es

0.
00

66
*  

(0
.0

03
8)

0.
00

64
*  

(0
.0

03
8)

C
ha

ng
e 

in
 ta

x 
be

tw
ee

n 
tw

o 
w

av
es

0.
00

41
 (

0.
00

47
)

0.
00

36
 (

0.
00

46
)

M
al

e
0.

00
7 

(0
.1

29
)

0.
00

5 
(0

.1
29

)
0.

00
2 

(0
.1

29
)

0.
00

2 
(0

.1
30

)
0.

00
1 

(0
.1

29
)

−
0.

00
3 

(0
.1

30
)

A
ge

−
0.

01
6*

**
 (

0.
00

4)
−

0.
01

5*
**

 (
0.

00
5)

−
0.

01
6*

**
 (

0.
00

5)
−

0.
01

3*
*  

(0
.0

05
)

−
0.

01
3*

*  
(0

.0
05

)
−

0.
01

3*
*  

(0
.0

05
)

M
ar

ri
ed

0.
07

5 
(0

.1
34

)
0.

07
9 

(0
.1

35
)

0.
07

9 
(0

.1
35

)
0.

06
1 

(0
.1

35
)

0.
06

4 
(0

.1
35

)
0.

06
4 

(0
.1

36
)

W
hi

te
−

0.
05

7 
(0

.1
77

)
−

0.
02

6 
(0

.1
82

)
−

0.
02

7 
(0

.1
81

)
−

0.
07

5 
(0

.1
76

)
−

0.
04

4 
(0

.1
81

)
−

0.
04

4 
(0

.1
80

)

M
od

er
at

e 
ed

uc
at

io
n

0.
16

1 
(0

.1
40

)
0.

16
8 

(0
.1

39
)

0.
16

5 
(0

.1
39

)
0.

13
5 

(0
.1

40
)

0.
14

1 
(0

.1
39

)
0.

13
8 

(0
.1

39
)

H
ig

h 
ed

uc
at

io
n

0.
57

2*
**

 (
0.

17
4)

0.
56

4*
**

 (
0.

17
7)

0.
55

7*
**

 (
0.

17
7)

0.
52

5*
**

 (
0.

17
6)

0.
51

6*
**

 (
0.

18
0)

0.
50

7*
**

 (
0.

18
0)

M
od

er
at

e 
in

co
m

e
0.

05
8 

(0
.1

59
)

0.
04

4 
(0

.1
58

)
0.

04
6 

(0
.1

59
)

0.
05

7 
(0

.1
60

)
0.

04
2 

(0
.1

59
)

0.
04

4 
(0

.1
60

)

H
ig

h 
in

co
m

e
0.

19
6 

(0
.1

76
)

0.
17

2 
(0

.1
74

)
0.

19
0 

(0
.1

76
)

0.
17

5 
(0

.1
77

)
0.

15
1 

(0
.1

75
)

0.
16

9 
(0

.1
77

)

C
an

ad
a

−
0.

03
0 

(0
.1

30
)

−
0.

25
6 

(0
.2

27
)

0.
04

1 
(0

.1
28

)
−

0.
07

2 
(0

.1
31

)
−

0.
29

4 
(0

.2
25

)
−

0.
00

5 
(0

.1
29

)

H
ea

lth
 k

no
w

le
dg

e
0.

13
4*

*  
(0

.0
60

)
0.

13
8*

*  
(0

.0
60

)
0.

13
9*

*  
(0

.0
60

)

M
al

e 
¥ 

qu
it 

at
 p

as
t w

av
e

0.
62

6*
 (

0.
36

6)
0.

62
0*

 (
0.

37
6)

0.
57

7 
(0

.3
74

)
0.

64
2*

 (
0.

37
0)

0.
63

6*
 (

0.
37

8)
0.

59
4 

(0
.3

76
)

Q
ui

t a
t p

as
t w

av
e

2.
09

5*
**

 (
0.

23
2)

2.
19

1*
**

 (
0.

23
8)

2.
12

6*
**

 (
0.

23
5)

2.
07

3*
**

 (
0.

23
2)

2.
16

5*
**

 (
0.

23
7)

2.
10

5*
**

 (
0.

23
5)

C
on

st
an

t
−

1.
80

2*
**

 (
0.

29
6)

−
1.

83
7*

**
 (

0.
29

8)
−

1.
86

4*
**

 (
0.

29
7)

−
2.

26
0*

**
 (

0.
37

0)
−

2.
30

9*
**

 (
0.

37
1)

−
2.

34
1*

**
 (

0.
37

1)

O
bs

er
va

tio
ns

39
82

39
82

39
82

39
61

39
61

39
61

St
an

da
rd

 e
rr

or
s 

in
 p

ar
en

th
es

es
;

* Si
gn

if
ic

an
t a

t 1
0%

;

**
si

gn
if

ic
an

t a
t 5

%
;

**
* si

gn
if

ic
an

t a
t 1

%
.

In
 g

en
er

al
, a

ll 
co

ef
fi

ci
en

ts
 a

nd
 s

ta
nd

ar
d 

er
ro

rs
 h

av
e 

be
en

 r
ou

nd
ed

 o
ff

 to
 th

re
e 

de
ci

m
al

 p
la

ce
s 

bu
t d

ue
 to

 th
e 

sm
al

l m
ag

ni
tu

de
 o

f 
th

e 
co

ef
fi

ci
en

ts
 o

n 
th

e 
pr

ic
e 

va
ri

ab
le

s 
w

e 
ha

ve
 in

cl
ud

ed
 a

 f
ou

rt
h 

de
ci

m
al

 p
la

ce
 

fo
r 

th
is

 v
ar

ia
bl

e.
 T

hi
s 

ta
bl

e 
re

pr
es

en
ts

 th
e 

es
tim

at
es

 o
f 

E
qu

at
io

n 
4.

 D
ep

en
de

nt
 v

ar
ia

bl
e:

 p
ro

ba
bi

lit
y 

of
 q

ui
tti

ng
 o

f 
an

 in
di

vi
du

al
. I

T
C

: I
nt

er
na

tio
na

l T
ob

ac
co

 C
on

tr
ol

.

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


