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While the Surgeon General's Consumer Guide lists weight-gain as an important 
relapse trigger, the 2001 Surgeon General's Report on Women and Smoking 
concludes, paradoxically, that "actual weight-gain during cessation does not 
appear to predict relapse."  This dichotomous view reflects longstanding 
scientific uncertainty about the role of weight-gain in triggering relapse.  This 
scientific uncertainty, which stems from mixed clinical trial results, is 
problematic for insurance coverage decisions such as state Medicaid program 
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pharmaceuticals.  Analysts hypothesize that selection bias may explain the 
inconsistency between the negative clinical results and the persistent view that 
weight-gain triggers relapse, if weight-concern is both a key determinant of the 
transition from "smoker" to "ex-smoker," and a key moderating variable in the 
relationship between weight-gain and relapse. We therefore use the nationally-
representative 1997 National Longitudinal Survey of Youth to test the relapse-
trigger hypothesis, and conclude that post-smoking-cessation weight-gain 
triggers relapse among weight-concerned white women, but it is associated with 
quitting success among Hispanic women.  In addition, our results do not support 
the hypothesis that the mixed clinical trial results reflect selection bias based on 
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Is post-smoking-cessation weight-gain a significant trigger for relapse? 

 
“Quitting smoking is easy; I’ve done it a thousand times. 

Mark Twain 
 

Introduction 
 
Post-smoking-cessation weight-gain is frequently cited as a reason for smoking 
relapse, but clinical trial investigations of the impact of weight-gain on smoking 
relapse yield inconclusive results.  This scientific uncertainty about the role of 
weight-gain in triggering relapse is problematic for groups making the insurance 
coverage and program-design decisions that determine the role of weight-
control pharmaceuticals as a component of smoking-cessation programs.  While 
the Clinical Practice Guideline for Treating Tobacco Use and Dependence 
(Agency for Health Care Policy and Research 2000) recommends weight-
control pharmaceuticals as one strategy to deal with weight-concern issues, 12 
state Medicaid programs covered smoking-cessation prescription drugs in 2003, 
but excluded weight-loss prescription drugs (Crowley, Ashner and Elam 2003).  
Insurance coverage for behavioral interventions to address the role of weight-
gain as a relapse trigger is also uneven:  a national survey indicated that 42% of 
managed care organizations do not cover behavioral interventions to support 
smoking-cessation (Warner, Mendez and Smith 2004). This combination of 
policies may not be optimal, given the high relapse rates and the importance of 
smoking-cessation as a cost effective strategy for producing health, if post-
cessation weight-gain is a significant trigger for smoking relapse.  In addition, 
scientific evidence indicates that smoking is more hazardous than moderate 
weight gain.  The Yale University School of Medicine Heart Book states that 
one would have to gain 75 pounds to incur the level of risk associated with 
smoking (Zahler and Pisselli 1992).    
 
Information posted on the United States Surgeon General's website reflects the 
inconclusive nature of current research on this question.  The consumer guide, 
"You Can Quit Smoking" (Surgeon General 2008), lists weight-gain as one of 
four difficult situations that challenge former smokers who are working to 
remain abstinent.  In contrast, the 2001 Surgeon General's Report on Women 
and Smoking concludes that "actual weight-gain during cessation does not 
appear to predict relapse" (Surgeon General 2001).   This inconsistency between 
the mixed clinical trial evidence and the persistent view that weight-gain is an 
important relapse trigger is well-known.  (University of Michigan Nicotine 
Research Laboratory  2008).  Selection bias offers one potential explanation.  
Clinical trial results may under-estimate the impact of weight-gain on relapse, if 
this impact is particularly pronounced among people with above-average 



 

 

concern about weight, and if these people are reluctant to quit smoking or 
participate in cessation programs due to concern about weight-gain.  
(Pomerleau, et al. 2000) 
 
We analyze a nationally-representative sample to test the implicit hypotheses 
that (i) post-cessation weight-gain triggers relapse primarily among weight-
concerned individuals, and (ii) the mixed results from clinical trials reflect 
varying degrees of sample selection bias.  Previous analysts have used 
representative datasets to analyze the relationships between body mass index 
and smoking initiation (Cawley, Markowitz, and Tauras 2004) and between 
body mass index and quitting success (Jones 1994 and Blaylock and Blisard 
1992).  However, these studies did not investigate the impact of post-cessation 
weight-gain on relapse. 
 
We use the 1997 National Longitudinal Survey of Youth (NLSY97) data to 
focus on relapse among individuals who report successful smoking-cessation 
for at least one year and to address the long-term question of whether ex-
smokers turn to smoking as a weight-control strategy even after enduring the 
withdrawal costs of smoking-cessation.   We conclude that post-cessation 
weight-gain is a significant factor in relapse decisions among white and 
Hispanic women.  However, the direction of the relationship is different in the 
two ethnic groups:  post-cessation weight-gain triggers relapse in the sample of 
white women, but it is associated with quitting success in the sample of 
Hispanic women.   The role of weight-concern is also different in the two 
samples:  weight-concern is an important mediating variable for white women, 
but it does not significant for Hispanic women.  Finally, our results do not 
support the hypothesis that sample selection bias underlies the differences 
between the two samples. 
 
 
Background 
 
Weight has been identified as a critical factor in smoking initiation decisions.  
(Cawley, Markowitz, and Tauras 2004; Jones 1994)  Clinical results indicate 
that smokers tend to weigh less than non-smokers and people who quit smoking 
tend to gain weight (Hall et al. 1992; Leischow et al. 1991).  In answer to the 
questions "How will I feel when I quit smoking?  Will I gain weight?" the 
Surgeon General's Consumer Guide states "Many smokers gain weight when 
they quit, but it is usually less than 10 pounds."  (Surgeon General 2008) 
Clinical trials designed to understand the role of weight-gain as a relapse trigger 
report inconsistent results:  some clinical trial results find that weight-gain 
increases the probability of relapse (Swan et al. 1993 and Borrelli and 
Mermelstein 1998), while others reach the opposite conclusion:  that weight-



 

 

gain is associated with successful smoking-cessation (Gritz et al. 1990 and Hall 
et al. 1986).  These findings, taken as a whole, do not support the common 
perception that post-cessation weight-gain is an important factor contributing to 
relapse.  
 
Our investigation of the relationship between weight-gain and relapse is 
grounded in the Suranovic, Goldfarb and Leonard (1999) model of smoking-
cessation as a rational decision.  The model includes three critical assumptions:  
(i) decisions to initiate or quit smoking reflect maximization of the current 
period present value of net benefits, (ii) the individual's assessment of the net 
benefit of smoking decreases with age and (iii) individuals who quit smoking 
incur withdrawal costs.  These assumptions imply that a smoker will decide to 
quit smoking and incur the withdrawal costs when the net cost of smoking 
exceeds the withdrawal costs.   A series of short-term quit attempts ending in 
relapse may be rational in this model, as a mechanism for reducing withdrawal 
costs via gradual reduction in smoking intensity.  Once a former-smoker has 
incurred all of the withdrawal costs, however, relapse is not a rational decision 
in this model – unless the individual's estimates of the costs and benefits of 
smoking are updated to reflect new information or a new situation.   
 
We focus on this long-term relapse decision, to resume smoking after incurring 
the full withdrawal costs of smoking-cessation.  Increasing evidence indicates 
that smoking behavior is influenced by rational analysis (Cawley, Markowitz, 
and Tauras 2004, Goel 2007, Madden 2007, Wan 2000).  Resumption of 
smoking after enduring the withdrawal costs is only rational in the context of 
revision of the individual's cost or benefit estimates, and we hypothesize that a 
post-cessation weight-gain can trigger such a revision.   Post-cessation weight-
gain may trigger upward revision of the estimated benefits of smoking if the 
smoking-cessation experience generated new individual-specific information 
about the weight-control benefits of smoking.  This hypothesis is consistent 
with the findings reported by Khwaja, Sloan and Chung (2006) and by Hsieh 
(1998), that personal experience is an important source of information about the 
health risks of smoking. 
 
Three econometric analyses of nationally-representative datasets are particularly 
relevant for our work.  Most recently, Cawley, Markowitz, and Tauras (2004) 
used the first four years of NLSY97 data to analyze the impact of body weight 
and after-tax cigarette prices on smoking initiation among adolescents.  These 
authors conclude that high body mass index (BMI) and stated intention to lose 
weight significantly influence female initiation decisions, while cigarette prices 
exert a significant influence on male decisions to initiate smoking.  In an earlier 
paper, Jones (1994) used cross-section data from the British Health and 
Lifestyle Survey to analyze the probability that an individual smoker will 



 

 

attempt to quit and then succeed at quitting.  Jones concludes that BMI is 
significantly and positively associated with the probability of success at 
quitting, which implies that BMI is negatively associated with the probability of 
relapse.  Blaylock and Blisard (1992) found a similar result using data from the 
1985-1986 USDA Continuing Survey of Food Intakes by Individuals (Low-
Income Women Ages 19-50):  higher height:weight ratios are associated with 
lower quit rates.  All three analyses focus on BMI, without any analysis of post-
cessation weight-gain in the analysis.  Perkins, Marcus and Levine (2001) 
indicate that the distinction is important:  in a randomized controlled trial of 219 
weight-concerned women, they found that pre-quit BMI was associated with 
successful smoking-cessation, but change in weight was not.  In addition, they 
concluded that programs designed to help women accept post-cessation weight 
gain may be more effective than programs that are designed to prevent this 
weight gain. 
 
 
Data and Methods 
Following Suranovic et al. (1999), we assume that the net benefit of smoking is 
negative for any individual who has already incurred the full withdrawal costs 
associated with smoking-cessation.  Such an individual would only make a 
decision to resume smoking after a smoke-free year if new information or new 
circumstances alter the individual's cost and benefit estimates.  We therefore 
focus on the case in which a smoker quits and then successfully abstains from 
smoking for a year. We assume that the individual incurs the full withdrawal 
costs associated with smoking-cessation during this tobacco-free year.  
Subsequent weight gain may lead to a relapse decision if the smoking-cessation 
process generated individual-specific information about smoking and weight 
that sparks revision of the estimated costs and benefits of smoking.  The 
National Longitudinal Survey of Youth 1997 cohort (NLSY97) provides the data 
needed to test this hypothesis for young people, for whom smoking-cessation is 
a particularly salient issue and weight-gain is a frequently-cited reason for 
relapse (Swan 1993).  The NLSY97 surveys a nationally representative sample 
of 9022 youths aged 12-16 as of December 31, 1996. The first interviews were 
conducted in 1997, with annual waves since then.  In each of the first eight 
waves, interview respondents were asked about height, weight, smoking status, 
and other demographic and behavioral traits.  Summary statistics are presented 
in Table 1 by demographic subgroup.   
 
To test the first hypothesis, we construct a dataset of former smokers who have 
previously reported abstinence for at least one year ("quitters").  We use a 
discrete duration structure, which permits analysis of the structural determinants 
of the decision to transition from one state to another.  An interview is included 
in the "quitters" dataset if the individual is a former smoker who has previously 



 

 

reported at least one year of abstinence.  Thus, a three-year time span is 
required, at a minimum, to observe a "quitter" who is facing a 
relapse/abstinence decision:  one interview in which the individual reports 
smoking during the preceding year, at least one subsequent interview in which 
the individual reports a full year of abstinence, and then the potential relapse-
decision interview in which the individual reports whether he/she relapsed or 
continued to remain abstinent during the preceding year.  The quitters dataset 
includes all of the potential relapse decision interviews.  The proportion of one-
year quitters who subsequently relapse is substantial:  among white women, for 
example, approximately 50% of the women who quit smoking and remained 
abstinent for at least one year eventually relapsed back into smoking.  Because 
some of these women remained abstinent for multiple years, the person-year 
quit rate is lower, at 22%.                    
 
We estimate the following equation,  
 

titititi DBMIR 1210 *%  * εβββ ++Δ+= ,  Equation 1 
 
where Rit is a binary variable indicating whether individual i relapsed at time t,  
%∆BMIit is the post-smoking-cessation percentage change in BMIit during the 
year that preceded the interview at time t, and Dit is a vector of relevant 
demographic characteristics and behaviors.  We construct two versions of the 
binary variable Rit, to indicate whether the respondent relapses to 'daily' 
smoking or 'any' smoking (at least one cigarette per year).  We focus on the 
percent change in BMI during the year preceding the potential relapse-decision 
interview as the key measure of weight because (i) the clinical literature focuses 
on weight-gain as opposed to absolute weight, and (ii) the percent change 
measures the relative impact of a given change in weight.  The decision to focus 
on the change in weight, rather than absolute weight, offers an econometric 
side-benefit.  Weight-change is less likely to be endogenous because a one-year 
change in BMI is not likely to be correlated with unobserved personal 
characteristics such as genetic traits, which have been shown to influence 
smoking behavior (Lerman 2002).  We discuss these endogeneity issues in more 
detail in the results section.  Because we use panel data, we use cluster-
correction to account for the fact that the within-person observations are not 
independent, and we estimate robust standard errors to account for potential 
heteroscedasticity.  
 
Estimating Equation (1) on the quitters sample provides an estimate of the 
relationship between weight-gain and relapse for individuals who successfully 
quit smoking for at least one year.  For policy-makers, employers and insurers 
who are hoping to induce an expanded group of people to select into the quitter 



 

 

category, however, it is also important to estimate the impact of weight-gain on 
relapse among the larger population of current smokers.  To test this selection-
bias hypothesis, we construct a second larger dataset of "smokers", and estimate 
a full information maximum likelihood (FIML) Heckman selection model that 
includes Equation (1) along with a second equation that models the quit 
decision:  
 

tititi XQ 2εγ += ,      Equation 2 
 

where Qit is the probability of quitting, Xit is a vector of relevant demographic 
and behavioral characteristics, and ε2i is a random error term.  Consistent with 
the criteria for constructing the quitters dataset, we can only observe Rit if      
Qit > 0, which implies 022 >+ titiX εγ .                       
 
This implies Equation 3:   
 

)|(*%*)0|( 21210 tiitititititit XEDBMIQRE εγεβββ −>++Δ+=> ). Equation 3 
 

If weight-concern were both (i) an important determinant of the probability of 
quitting and (ii) a key moderating variable influencing the relationship between 
weight-gain and relapse, then the conditional expectation 

)|( 12 ititit XE εγε −> would be non-zero.  In this case, Probit estimation of 
Equation 1 would not provide a sound foundation for inference about the 
population of smokers. 
 
We therefore construct a second dataset of "smokers", to permit FIML Heckman 
estimation on the population of smokers.  Interviews are included in this dataset 
if the individual reported smoking in the immediately preceding interview.  
During the interviews included in this "smokers" dataset, individuals reported 
either continued smoking or abstinence during the preceding year.   
 
We also construct a binary variable to identify respondents who are weight-
concerned, based on the question that asks whether each respondent attempted 
to lose weight, gain weight, maintain the same weight, or had not set a weight-
related goal during the preceding year. The binary variable "weight concern" is 
equal to 1 for those who reported attempting to lose weight during the preceding 
year, and zero for everybody else.  
 
The vector of relevant control variables includes age, education, duration of the 
period of abstinence, and binary variables to indicate whether the individual is 
enrolled in school, living in an urban area, employed, married, acquainted with 
at least one member of a gang, and/or previously smoked at least one cigarette 



 

 

per day.  (See Table 1 for descriptive statistics.)  We tested a binary variable 
indicating depression; however this variable is not included in the results 
reported here because it was not significant in any regression.  
 
While Cawley, Markowitz, and Tauras (2004), Goel (2007), Madden (2007) and 
Wan (2006) report that cigarette prices influence smoking behavior, the 
evidence indicates that the strength of this impact varies across demographic 
groups.  Based on analysis of the first four waves of NSLY97 data, Cawley, 
Markowitz, and Tauras (2004) report that cigarette price does not play a 
significant role in quit decisions for young white women.  Since our analysis 
focuses on women, we do not include price information as an independent 
variable. 
 
Results 
We test the first hypothesis, that weight-gain triggers relapse, with Probit 
estimation of Equation 1 for six race/ethnicity and gender sub-groups within the 
quitter‘s sample because previous literature indicates that smoking behaviors 
differ across these subpopulations (Office of the Surgeon General 1998, King, et 
al. 1997, and Yen 2005).  Published results also indicate that smoking behaviors 
within the female Hispanic population depend on country of origin and degree 
of acculturation (Surgeon General 1998); however our sample size is not 
sufficient to control for this potential source of variation within the sample of 
Hispanic women. 
 
Table 2 presents the estimated marginal impacts for the case in which the 
dependent variable is defined as relapse into 'any' smoking.  Two control 
variables are statistically significant for all demographic groups:  greater 
previous smoking intensity increases the likelihood of relapse, while greater 
duration of post-smoking abstinence decreases this probability. 
 
Post-cessation weight-gain is statistically significant among white women and 
Hispanic women; however the two coefficients have opposite signs.   The 
significant weight-gain coefficient is positive for white women, but negative for 
Hispanic women.  These opposite signs are reminiscent of the mixed clinical 
trial results indicating that weight-gain increases the probability of relapse in 
some trials, while it decreases this probability in other cases.  Self-selection 
based on weight-concern provides one possible explanation for these results - if 
weight-concerned women respond to post-cessation weight-gain by relapsing, 
and if acceptance of weight-gain is an important determinant of success in 
quitting smoking.   
 
We employ two additional analyses to test the hypotheses that (i) weight-
concern is a significant mediating variable in the relationship between weight-



 

 

gain and smoking relapse, and (ii) the difference between the results reported 
here for white women, compared with Hispanic women, reflects variations in 
sample selection bias across ethnic groups.  We test the first hypothesis by 
adding an interaction term, %ΔBMI*weight_concern, to the Probit estimation 
equation.  The estimation results are presented in Tables 3a and 3b, for white 
and Hispanic women, respectively.  The first two columns in Tables 3a and 3b 
present results for the case in which the dependent variable is defined as 'any' 
smoking, while the second two columns present results for the case in which the 
dependent variable is defined as 'daily' smoking.  The first column in each of 
these tables replicates the results presented in Table 2, to facilitate comparisons.  
The second column in Tables 3a and 3b presents estimation results for a Probit 
equation that includes an interaction term to test the role of weight concern as a 
moderating variable.  When the interaction term %∆BMI * weight concern is 
included in the regression equation for white women (Table 3a), the magnitude 
of the coefficient of  %∆BMI decreases substantially, and becomes  
insignificant (t= .41).  At the same time, the coefficient of the interaction term is 
highly significant, indicating that the impact of weight-gain on relapse is 
concentrated among weight-concerned women.  Comparison of columns 1 and 2 
with columns 3 and 4 indicates that this result is robust with respect to the 
intensity of the smoking relapse.  The results presented in Table 3a indicate that 
a 10% increase in BMI increases the probability that a weight-concerned white 
woman will relapse into daily smoking by 4 percentage points, while it does not 
exert any significant impact on the probability that a non-weight-concerned 
white woman will relapse.   This pattern is not replicated, however, in the 
sample of Hispanic women (Table 3b).  In this sample, the coefficient of the 
interaction term is insignificant, and addition of the interaction term does not 
alter the magnitude or significance of the coefficient of %ΔBMI.  This finding, 
that the role of weight_concern as a mediating variable differs across ethnic 
groups, is consistent with published results indicating that obesity penalties also 
differ across ethnic groups.  Cawley (2004) reports that white women 
experience wage penalties for obesity, but Hispanic women do not.  Similarly, 
Mukhopadhyay (2008) finds that white women experience an obesity-related 
marriage penalty, while Hispanic women do not. 
 
We test the final hypothesis, that the inconclusive clinical trial results reflect 
varying degrees of biased self-selection into smoking-cessation programs, by 
estimating a FIML Heckman Probit equation for white female smokers (See 
Table 4).  The key identifying variable is age, as indicated by the Suranovic, 
Goldfarb and Leonard (1998) theoretical model.   For white women, we find 
that the coefficient of age is significant (t=7.8) in the quit equation, but 
insignificant in the Probit relapse equation (See Table 2).   The Wald test result 
indicates that we cannot reject the null hypothesis that Equations 1 and 2 are 
independent.  Therefore, we conclude that selection is not an important issue in 



 

 

this analysis.   
 
Consistent with this result, the Probit marginal impacts reported in Table 3a are 
not statistically different from the Heckman marginal impacts.  For example, the 
marginal impact of %∆BMI reported in column 1 of Table 3a is .004, while the 
comparable FIML Heckman marginal is .005.  The fact that the two numbers 
are not significantly different is consistent with the Wald test result.  (Note that 
Table 4 reports coefficients, rather than marginal impacts to facilitate inclusion 
of the selection equation results in that table.)  Comparison of the results 
reported in Tables 2, 3a and 4 indicates that our conclusions are robust with 
respect to alternate specifications of the dependent variable.  The set of 
independent variables with statistically significant coefficients is stable with 
respect to the estimation strategy (Probit or FIML Heckman), definition of the 
relapse (any smoking vs. daily smoking), and inclusion vs. exclusion of the 
%∆BMI- weight concern interaction term.   
 
The estimation results for Hispanic women are not reported separately because 
they yield the same conclusion.  The coefficient of weight_concern is not 
significant in the selection equation, and the marginals computed from the 
FIML Heckman estimation are not significantly different from the Probit 
estimation results.  We therefore reject the hypothesis that sample selection 
(based on weight_concern) underlies the difference between the positive 
association between weight_gain and relapse reported here for white women 
and the negative association reported for Hispanic women.   
 
Finally, we test the hypothesis that %∆BMI is exogenous in Equation (1), which  
is critical for this analysis.  Because we do not have a valid instrument for 
%∆BMI, we test this hypothesis indirectly by testing for exogeneity of BMI in 
the Probit equation.  We find the same results in both the sample of white 
women and the sample of Hispanic women.  Using mother's BMI as an 
instrument for respondent BMI, we cannot reject the hypothesis that BMI is 
exogenous in equation (1); hence exogeneity of the percent change in BMI in 
Equation (1) is likely.  We also check whether the results are sensitive to 
formulation of the relapse decision as a binary choice, rather than a multinomial 
choice between abstinence, relapse into 'any' smoking, or relapse into daily 
smoking.  The findings reported are robust with respect to this redefinition of 
the dependent variable. 
 
Conclusion 
While public health advice to smokers and clinical guidelines for physicians 
indicate that successful smoking-cessation is threatened by post-cessation 
weight-gain, the clinical trial results are mixed, with some trials indicating that 
post-cessation weight-gain triggers relapse, while other trials indicate that 



 

 

weight-gain is associated with quitting success.  We test the hypotheses that (i) 
post-cessation weight-gain triggers relapse and (ii) the mixed clinical results 
reflect varying degrees of self-selection bias, in which post-cessation weight-
gain only triggers relapse in weight-concerned individuals, and these individuals 
are reluctant to enroll in voluntary cessation programs.  Our analysis of a 
nationally-representative sample of young adults indicates that post-cessation 
weight-gain does trigger relapse among white women who are weight-
concerned, but it is associated with quitting success among Hispanic women.   
We test the hypothesis posed in the clinical literature, that similar mixed clinical 
trial results reflect differences in selection bias.  We conclude that (i) weight-
concern is not a key self-selection variable and (ii) sample selection does not 
explain the difference between the results obtained for white women and the 
results obtained for Hispanic women.  Instead, our results are consistent with 
published results indicating significant differences in smoking behavior and 
obesity penalties and across ethnic and racial groups.  
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Table 1:  Variable definitions and descriptive statistics for the sample of quitters 

 Means / (standard deviations) 
 Women Men 
 White Black Hispanic White Black Hispanic 
# person-years 1708 1028 869 1883 998 974 
complete relapsea   0.22 0.14 0.21 0.24 0.22 0.25 
 (0.42) (0.34) (0.40) (0.43) (0.41) (0.43) 
partial relapsea   0.14 0.10 0.14 0.17 0.16 0.18 
      (0.35) (0.30) (0.35) (0.37) (0.37) (0.38) 
age 19.37 19.26 19.23 19.24 19.00 19.33 
 (2.14) (2.19) (2.13) (2.22) (2.19) (2.17) 
education (# years) 12.81 12.00 11.85 12.26 11.51 11.57 
 (1.98) (1.92) (1.81) (2.00) (1.87) (1.59) 
enrolled in schoola  0.59 0.50 0.45 0.52 0.45 0.38 
 (0.49) (0.50) (0.50) (0.50) (0.50) (0.49) 
live in urban areaa   0.71 0.85 0.93 0.68 0.77 0.93 
 (0.46) (0.35) (0.25) (0.47) (0.42) (0.26) 
Annual hours worked 1099.26 871.75 1033.73 1202.75 899.64 1222.32 
 (797.15) (807.09) (802.66) (916.73) (858.09) (941.19) 
marrieda  0.11 0.04 0.15 0.09 0.02 0.08 
 (0.32) (0.20) (0.36) (0.28) (0.14) (0.27) 
depresseda    0.03 0.06 0.05 0.03 0.04 0.03 
      (0.18) (0.24) (0.22) (0.18) (0.19) (0.18) 
acquainted with gang membera 0.03 0.08 0.10 0.03 0.16 0.14 
      (0.16) (0.27) (0.30) (0.17) (0.36) (0.35) 
previously daily smokera  0.17 0.14 0.11 0.24 0.22 0.18 
      (0.38) (0.34) (0.31) (0.43) (0.42) (0.39) 
ln(years reported abstinence) 2.62 2.87 2.68 2.57 2.68 2.69 
 (1.56) (1.61) (1.59) (1.56) (1.58) (1.60) 
weight concerna   0.51 0.48 0.59 0.26 0.20 0.32 
      (0.50) (0.50) (0.49) (0.44) (0.40) (0.47) 
% ∆BMI 1.16 1.30 1.52 1.59 1.60 1.73 
 (9.55) (10.27) (9.77) (8.12) (8.57) (9.53) 
% ∆BMI * weight concern 0.87 0.99 1.03 0.63 0.67 0.64 
 (7.61) (8.07) (7.49) (4.74) (4.03) (6.35) 
notes 
a  binary variable:  1 if yes; 0 if no 

 
  
 
 



 

 

 
Table 2:  Probit estimates:  impact of weight-gain on probability of relapsea 

 dependent variable:  relapse into any smoking 
 marginals / (absolute value of t-statistics) 
 Women Men 
 White Black Hispanic White Black Hispanic
age 0.005 0.002 0.022* -0.001 0.008 0.010 
 (0.62) (0.28) (2.48) (0.14) (0.81) (1.12) 
education 0.009 -0.002 -0.010 0.002 -0.002 0.010 
 (1.23) (0.34) (1.15) (0.27) (0.17) (0.95) 
enrolled in school 0.031 -0.004 0.025 0.003 -0.042 -0.014 
 (1.30) (0.17) (0.79) (0.12) (1.20) (0.42) 
live in urban area 0.002 -0.003 0.018 0.009 -0.028 0.027 
 (0.07) (0.10) (0.37) (0.43) (0.76) (0.57) 
annual hours worked 0.000 0.000* 0.000 0.000 0.000 0.000 
 (0.16) (2.07) (0.25) (0.30) (0.02) (0.51) 
married -0.075* -0.054 -0.052 -0.136* b -0.082* 
 (2.55) (1.29) (1.51) (5.04) 0.00 (1.76) 
depressed  0.038 0.070 0.060 0.053 0.005 0.027 
 (0.71) (1.27) (0.83) (0.97) (0.06) (0.35) 
acquainted with gang member 0.212* -0.019 0.110* 0.090 0.065* 0.041 
 (2.83) (0.60) (1.96) (1.31) (1.77) (1.00) 
previously daily smoker  0.313* 0.326* 0.345* 0.331* 0.304* 0.257* 
 (10.65) (9.72) (6.35) (12.91) (9.59) (6.57) 
ln(years reported abstinence) -0.127* -0.068* -0.132* -0.091* -0.131* -0.129* 
 (6.97) (3.62) (5.22) (4.98) (5.07) (5.19) 
% ∆BMI 0.004* 0.000 -0.004* 0.001 0.001 0.000 
 (3.18) (0.40) (2.70) (0.67) (0.52) (0.11) 
_cons       
Observations 1610 959 823 1750 959 823 

notes       
a  relapse into any quantity of smoking, including occasional smoking 
b  coefficient not estimated due to insufficient sample size 
*  significance level <= .05 

 
 



 

 

 
Table 3a:  Probit estimates:  subsample of white female quitters 

impact of weight-gain on probability of relapse 
 marginals/ (absolute value t-statistics) 
 dependent variable:  relapse into 
 any smoking daily smoking 
 (1) (2) (3) (4) 
age 0.005 0.005 0.000 0.000 
 (0.62) (0.61) (0.03) (0.03) 
education 0.009 0.009 0.008 0.008 
 (1.23) (1.23) (1.38) (1.40) 
enrolled in school 0.031 0.033 0.002 0.004 
 (1.30) (1.39) (0.10) (0.20) 
live in urban area 0.002 0.002 0.041* 0.040* 
 (0.07) (0.08) (2.61) (2.56) 
annual hours worked 0.000 0.000 0.000 0.000 
 (0.16) (0.13) (1.22) (1.23) 
married -0.075* -0.071* -0.067* -0.065* 
 (2.55) (2.34) (3.39) (3.20) 
depressed  0.038 0.032 0.048 0.044 
 (0.71) (0.60) (0.91) (0.84) 
acquainted with gang member 0.212* 0.215* 0.085 0.086 
 (2.83) (2.84) (1.44) (1.44) 
previously daily smoker  0.313* 0.314* 0.290* 0.290* 
 (10.65) (10.66) (10.13) (10.07) 
ln(years reported abstinence) -0.127* -0.127* -0.073* -0.073* 
 (6.97) (6.97) (5.03) (5.00) 
% ∆BMI 0.004* 0.001 0.002* 0.000 
 (3.18) (0.41) (2.26) (0.19) 
% ∆BMI * weight concern  0.006*  0.004* 
  (2.43)  (2.32) 
_constant not reported     
*  significance level <= .05    

 
 
 



 

 

 
 

Table 3b:  Probit estimates:  subsample of Hispanic female quitters 
impact of weight-gain on probability of relapse 

 marginals/ (absolute value t-statistics) 
 dependent variable:  relapse into 
 any smoking daily smoking 
 (1) (2) (3) (4) 
age 0.024* 0.023 0.013 0.013 
 (2.64) (2.63) (1.88) (1.88) 
education -0.010 -0.010 -0.014* -0.014* 
 (1.18) (1.24) (2.05) (2.06) 
enrolled in school 0.029 0.028 0.009 0.009 
 (0.91) (0.89) (0.37) (0.36) 
live in urban area 0.021 0.02 0.045 0.045 
 (0.41) (0.41) (1.26) (1.27) 
annual hours worked 0.000 -6.3E-06 -1.1E-05 -1.1E-05 
 (0.37) (0.34) (0.78) (0.79) 
married -0.057 -0.058 -0.037 -0.037 
 (1.70) (1.73) (1.36) (1.36) 
acquainted with gang member 0.113* 0.110* 0.016 0.016 
 (2.01) (1.96) (0.41) (0.41) 
previously daily smoker  0.347* 0.349* 0.389* 0.388* 
 (6.39) (6.42) (7.67) (7.63) 
ln(years reported abstinence) -0.132* -0.131* -0.051* -0.051* 
 (5.27) (5.23) (2.51) (2.51) 
% ∆BMI -0.004* -0.005 -0.004* -0.003* 
 (2.61) (1.94) (3.60) (2.03) 
% ∆BMI * weight concern  0.002  0.0002 
  (0.60)  (0.07) 
_constant not reported     
*  significance level <= .05     
 
 



 

 

  
Table 4:  FIML Heckman estimation:  subsample of  white women 

impact of weight-gain on probability of relapse 
 coefficients / (absolute value of t-statistics) 
 dependent variable:  relapse into 
 any smoking daily smoking 
education 0.038 0.035 0.053 0.051 
 (0.885) (0.836) (1.170) (1.127) 
enrolled in school 0.102 0.112 0.000 0.013 
 (1.122) (1.248) (0.003) (0.136) 
live in urban area 0.009 0.008 0.232* 0.229* 
 (0.110) (0.105) (2.461) (2.405) 
annual hours worked 0.000 0.000 0.000 0.000 
 (0.100) (0.086) (1.256) (1.253) 
married -0.301* -0.287* -0.420* -0.414* 
 (1.851) (1.769) (2.078) (2.046) 
depressed  0.136 0.117 0.219 0.204 
 (0.761) (0.651) (0.973) (0.899) 
acquainted with gang member 0.626* 0.638* 0.359* 0.369* 
 (3.198) (3.225) (1.609) (1.634) 
previously daily smoker  0.971* 0.985* 1.027* 1.047* 
 (5.346) (5.686) (4.418) (4.722) 
ln(years reported abstinence) -0.456* -0.459* -0.387* -0.389* 
 (6.876) (6.949) (4.689) (4.759) 
% ∆BMI 0.015* 0.003 0.011* -0.001 
 (3.175) (0.402) (2.251) (0.195) 
% ∆BMI * weight concern  0.022*  0.023* 
  (2.435)  (2.302) 
_ constant not reported     
Selection equation     
age 0.118* 0.118* 0.118* 0.118* 
 (7.800) (7.797) (7.787) (7.789) 
education 0.063* 0.063* 0.063* 0.063* 
 (4.030) (4.029) (4.025) (4.025) 
married  0.220* 0.220* 0.220* 0.220* 
 (2.960) (2.960) (2.958) (2.958) 
depressed  -0.091 -0.091 -0.091 -0.091 
 (0.932) (0.932) (0.929) (0.930) 
acquainted with gang member -0.061 -0.061 -0.061 -0.061 
 (0.629) (0.629) (0.625) (0.626) 
previously daily smoker  -0.634* -0.634* -0.634* -0.634* 
 (10.686) (10.687) (10.687) (10.690) 
weight concern -0.045 -0.045 -0.047 -0.046 
 (1.093) (1.120) (1.175) (1.176) 
_constant not reported     
*  significance level <= .05     



 

 

 


