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a b s t r a c t

The present study examined the relation between the big five personality traits and any lifetime cigarette
use, progression to daily smoking, and smoking persistence among adults in the United States (US) over a
ten-year period. Data were drawn from the Midlife Development in the US (MIDUS) I and II (N ¼ 2101).
Logistic regression was used to examine the relationship between continuously measured personality
factors and any lifetime cigarette use, smoking progression, and smoking persistence at baseline (1995
e1996) and at follow-up (2004e2006). The results revealed that higher levels of openness to experience
and neuroticism were each significantly associated with increased risk of any lifetime cigarette use.
Neuroticism also was associated with increased risk of progression from ever smoking to daily smoking
and persistent daily smoking over a ten-year period. In contrast, conscientiousness was associated with
decreased risk of lifetime cigarette use, progression to daily smoking, and smoking persistence. Most, but
not all, associations between smoking and personality persisted after adjusting for demographic char-
acteristics, depression, anxiety disorders, and substance use problems. The findings suggest that open-
ness to experience and neuroticism may be involved in any lifetime cigarette use and smoking
progression, and that conscientiousness appears to protect against smoking progression and persistence.
These data add to a growing literature suggesting that certain personality factorsdmost consistently
neuroticismdare important to assess and perhaps target during intervention programs for smoking
behavior.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

There are over 1 billion cigarette smokers in the world (World
Health Organization, 2008) and approximately 45.3 million of
these smokers reside in the United States (US) (Centers for Disease
Control and Prevention, 2011). Estimates suggest 21.5% of men and
17.3% of women in the US are current smokers and 78% of these
people are daily smokers (Centers for Disease Control and
Prevention, 2012). In the 20th century alone, an estimated 100
million people have died from smoking-related illnesses world-
wide, and the number could increase unless urgent action is
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Goodwin).
taken to develop effective smoking-based intervention programs
(World Health Organization, 2008). To enhance smoking-based
prevention and treatment success, programs are increasingly
designed tomatch interventions to individual and social risk factors
for smoking (e.g., motivation to change, psychiatric history) (Velicer
et al., 1993; Ziedonis et al., 2008).

Personality factors, reflecting individual differences in enduring
psychologiclal traits (Clark, 2005; Costa and McCrae, 1992), have
been the subject of sustained attention in terms of their role in
smoking behavior (Booth-Kewley and Vickers, 1994; Eysenck,1983;
Gilbert, 1995; Leventhal and Cleary, 1980; Munafo et al., 2007;
Smith, 1970). Indeed, specific personality traits, such as neuroti-
cism, are often associated with cigarette smoking (Goodwin and
Hamilton, 2002; Kubicka et al., 2001; Welch and Poulton, 2009).
Although past work explored many definitions and models of
personality, the Five-Factor Model (FFM) has been a highly
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influential and increasingly well-accepted model of personality
dimensions (Goldberg, 1990; John, 1990; McCrae and Costa, 1997).
The FFM posits that personality traits are comprised of five higher-
order factors, including neuroticism (tendency to experience
negative emotions), extraversion (sociability and assertiveness),
openness to experience (creativity, adventurousness, and recep-
tivity to new ideas), agreeableness (degree to which behavior is
generally considered compliant and cooperative), and conscien-
tiousness (self-discipline and organization) (McCrae and Costa,
1997; McCrae and Terracciano, 2005). These five higher-order
traits are heritable, highly stable over time, and are evident
across diverse social contexts (McCrae and Costa, 1997).

Personality-oriented smoking research has documented
numerous clinically important, albeit not fully consistent findings
(Kassel et al., 2003). Although numerous methodological factors
(e.g., sampling tactics, measurement approaches, time periods of
assessment, models of personality being employed) are apt to play
a major role in these discrepant results, there are nevertheless
some points of notable convergence. For example, daily smokers
compared to former and never smokers tend to be higher in
neuroticism (Gilbert, 1995; Kahler et al., 2009; Terracciano and
Costa, 2004; Vollrath and Torgersen, 2002). Higher levels of
neuroticism are reliably associated with mood management rea-
sons for smoking (Gonzalez et al., 2008) as well as poorer cessation
outcomes (Piasecki et al., 1997). Other work has found relatively
consistent empirical evidence that smoking initiation in adulthood
is predicted by lower levels of conscientiousness (Kubicka et al.,
2001); a pattern of findings that is consistent with the broader
health behavior literature (Booth-Kewley and Vickers, 1994). Re-
sults across a diverse array of studies also suggest that lower levels
of agreeableness are often associated with smoking (Malouff et al.,
2006). In addition, some studies have found that cigarette smokers
also have higher levels of extraversion (Harakeh et al., 2006;
Malouff et al., 2006; Munafo and Black, 2007) and openness to
experience (Leung et al., 2013) than non-smokers, but the findings
are largely inconsistent.

Although promising, past personality-smoking research has not
comprehensively examined the FFM in regard to lifetime cigarette
use, smoking progression, and smoking persistence in one model
over extended periods among adults in the community. In addi-
tion, depression and anxiety disorders overlap with some per-
sonality factors, such as neuroticism (Brown and Barlow, 2009),
that have shown arguably the most consistent relations to smok-
ing. Depression and anxiety disorders are also frequently co-
occurring with smoking and nicotine dependence (Ziedonis
et al., 2008). Yet, previous studies have not examined the impact
of the FFM on smoking while taking into account the potential
confounding effects of depression/anxiety disorders. Likewise,
substance use problems are often related to smoking (Eckhardt
et al., 1994) and specific personality factors (Kotov et al., 2010)
yet past work has infrequently adjusted for these potential
confounds.

Overall, by gaining a better understanding of how personality
influences smoking behavior, it may be possible to improve our
ability to implement more effective interventions for smoking
prevention and cessation. As such, the purpose of the current study
was threefold. First, we examined the relation between FFM per-
sonality factors and any lifetime cigarette use over a ten-year
period in adulthood. Second, we examined the association be-
tween FFM personality factors and progression from any cigarette
use to daily smoking. Third, we investigated the relationship be-
tween FFM personality factors and persistence of daily smoking
over a ten-year period among adults in the US. For all analyses, we
adjusted for demographic characteristics, depression, anxiety dis-
orders, and substance use problems.
2. Methods

Dataweredrawn fromthe twowavesof theMidlifeDevelopment
in the United States (MIDUS), a national survey of Americans in
adulthood that investigated behavioral, psychological, and social
factors related to physical and mental health (Brim et al., 2010). The
MacArthur Midlife Research Network collected Wave I data from
1995 to1996andWave II data from2004 to2006.Wave I consistedof
a nationally representative multistage probability sample (main
sample) of community-dwelling English speakers in the continental
United States (n¼ 3032). Participantswho completed the telephone
interview (response rate ¼ 70%) were mailed a self-administered
questionnaire. The response rate from the mailed questionnaire
was 86.6%, yielding a response rate of 61% (0.70 � 0.87 ¼ 0.61) for
Wave I. Of the 3032 participants from Wave I, 2101 completed the
Wave II telephone surveys (response rate of 69.5%) which was
collected by the Institute on Aging at the University of Wiscon-
sineMadison and supported by the National Institute on Aging
(2004e2006). Wave II participants completed a 30-min telephone
interview and a self-administered questionnaire was mailed to
them. For this study, we analyzed only data from those who
participated in the Wave I main sample who completed both the
phone and mail-in surveys, participated in the Wave II survey, and
had complete information forWave II outcome variables (N¼ 2101).

2.1. Measures

2.1.1. Personality traits
Assessment of personality traits in the Midlife Development In-

ventory Personality Scales (MIDI) was based on the ‘big five’ factor
model (John, 1990). Its development was based on the results of a
pilot studyconducted in1994with aprobability sample of 1000men
and women, aged 30e70 (574 valid cases were usable for item
analysis) (Lachman andWeaver, 1997). Items with the highest item
to total correlations and factor loadings were selected for the MIDI
(Gonzalez et al., 2008; Kassel et al., 2003; Malouff et al., 2006;
Vollrath and Torgersen, 2002). Forward regressions were also run
to determine the smallest number of items needed to account for
over 90% of the total scale variance. Many of the negatively worded
items (unemotional, unreliable, unsophisticated, unsympathetic,
shy, unsociable) were dropped due to lowvariance. New itemswere
added to increase reliabilities on some scales. Scales included
agreeableness (helpful, warm, caring, softhearted, sympathetic)
(a ¼ 0.80), 5-item scale; openness to experience (creative, imagi-
native, intelligent, curious, sophisticated, adventurous) (a¼0.77), 7-
itemscale; conscientiousness (organized, responsible, hardworking,
(not) careless) (a ¼ 0.58), 4-item scale; extraversion (outgoing,
friendly, lively, active, talkative) (a¼0.78), 5-itemscale; neuroticism
(moody, worrying, nervous, (not) calm) (a ¼ 0.74) 4-item scale.
Responses were on a Likert-scale from 1 to 4, asking participants to
describe howmuch of the time the particular word described them.
The scale ranged from ‘all the time’, ‘most of the time’ and ‘some-
times’ to ‘a little’. For each trait, the score for each casewas computed
by finding the mean of the relevant personality items for cases that
had valid values for at least half of the items for that trait. The alphas
are based on the MIDUS sample at Wave I (n ¼ 3032).

2.1.2. Cigarette smoking
At Waves I and II, all participants were asked whether they had

ever smoked a cigarette. Those who responded in the affirmative
were considered to have lifetime cigarette use and were compared
to individuals who reported no lifetime cigarette use in current
analyses. Those with cigarette use at Wave I were also asked, “Do
you smoke regularly nowdthat is at least a few cigarettes a day?” at
Waves I and II. Those who responded in the affirmative only at
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Wave II were considered to have progressed to daily smoking. In
the current analyses, respondents who progressed to daily smoking
were compared to respondents who reported lifetime cigarette use
(but never daily use) at Waves I and II. Respondents who reported
smoking regularly only at Wave I were excluded from the analyses.
Participants who endorsed smoking regularly at both waves were
considered to be current daily smokers. For the current analyses,
those who responded that they were currently daily smokers at
Waves I and II were considered persistent daily smokers and were
compared to those who reported to be daily smokers at Wave I and
had quit at Wave II.

2.1.3. Depression, anxiety, and alcohol/substance use problems
The MIDUS psychiatric diagnoses were based on the Composite

International Diagnostic Interview Short Form (CIDI-SF) scales, a
series of diagnostic-specific scales that were developed from item
level analyses of the Composite International Diagnostic Interview
(CIDI) questions in the National Comorbidity Survey (Kessler et al.,
1998). The CIDI-SF scales were designed to reproduce the full CIDI
as exactly as possible, with only a small subset of the original
questions. CIDI-SF diagnoses at 12 months included in the MIDUS
were major depression, panic attacks, and generalized anxiety
disorder. Validity data have been presented suggesting that there is
a strong relationship between diagnoses based on the CIDI-SF and
the full CIDI (Hedden et al., 2012; Kessler et al., 1998). These mea-
sures were used inWave I andWave II for past-12 month disorders.
The presence of depressionwas coded as 1 (vs. 0 for no depression).
Anxiety disorders were coded as the presence of GAD and/or panic
attacks (1 ¼ GAD and/or panic attack presence; 0 ¼ GAD and PA
absence). AtWave I, participants were also asked whether they had
experienced or been treated for any alcohol or drug problems
within the past 12 months. The presence of an alcohol and/or drug
use problem was coded as 1 (vs. 0 for no alcohol or drug use
problem) for the current analyses.

2.2. Statistical analyses

Logistic regression analyses were used to examine the relations
between each personality trait and the likelihood of each smoking
outcome. Odds ratios (with 95% Confidence Intervals) were calcu-
lated. Analyses were then adjusted for demographics (i.e., age,
gender, education, and race) and then subsequently forWave I (past
12-month) depression, anxiety disorders (generalized anxiety dis-
order and panic) and alcohol/substance use problems.

3. Results

3.1. Personality factors and lifetime cigarette use

Neuroticism and openness to experience were associated with
significantly increased risk of any lifetime cigarette use (with each
additional point there was an increase in risk of smoking; [see
Table 1
Big-five personality factors and lifetime cigarette use.

W1 Never smoked a cigarette
N ¼ (640)
M (SD)

Lifetime cigarette user
N ¼ (1176)
M (SD)

OR (9

Agreeableness 3.49 (0.49) 3.49 (0.47) 1.0 (0
Extraversion 3.21 (0.56) 3.21 (0.57) 1.0 (0
Neuroticism 2.24 (0.66) 2.33 (0.70) 1.2 (1
Conscientiousness 3.45 (0.45) 3.40 (0.45) 0.7 (0
Openness 2.98 (0.54) 3.03 (0.52) 1.2 (1

AORa ¼ Age, gender, education, race; AORb ¼ Wave 1 depression; AORc ¼ Wave 1 anxie
Bold ¼ risk factor; associated with higher odds of outcome. Italics ¼ protective factor; a
Table 1]). These associations remained significant after adjusting
for covariates.

Conscientiousness was associated with significantly decreased
risk of any lifetime cigarette use. This association was maintained
after adjusting for potential confounds.

3.2. Personality factors and progression to daily smoking

Neuroticism was the only personality dimension that was
associated with significantly increased likelihood of progression
from ever smoking [at Wave I] to daily smoking [at Wave II]
(OR ¼ 1.3 [1.1, 1.5; see Table 2]). This association persisted in all
cases except after adjusting for demographics, depression, or anx-
iety disorders.

Conscientiousness was associated with significantly decreased
risk of progression to daily smoking, except after adjusting for de-
mographics, depression, or alcohol/drug use problems.

3.3. Personality factors and persistence (vs. remission) of daily
smoking

Compared with daily smokers at Wave I, who had quit by Wave
II, neuroticism was the only personality dimension associated with
increased likelihood of persistent smoking (see Table 3); this as-
sociation persisted in all cases except after adjusting for de-
mographics or anxiety.

Conscientiousness was associated with significantly decreased
risk of persistent smoking. This association remained significant
except after adjusting for demographics.

4. Discussion

The purpose of this study was to examine the relationship be-
tween FFM personality factors and any lifetime cigarette use, pro-
gression to daily smoking, and smoking persistence over a ten-year
period in adulthood. Results indicated that higher levels of
neuroticism and openness to experience were each associated with
an increased lifetime smoking history after adjusting for covariates.
These data are consistent with previous research that suggest
greater curiosity and neuroticism may each individually be related
to smoking (Smith, 1970). We also found that conscientiousness
appeared to protect against both the onset and persistence of
cigarette smoking.

It is likely that neuroticism may be related to emotion-
regulation via smoking behavior insofar as individuals who
smoke do so in an effort to cope with negative affect or distress
(Kassel et al., 2003). Moreover, withdrawal symptoms, which
trigger psychological distress, have been shown to be potent stimuli
for smoking relapse (Brown et al., 2005). There was consistent
empirical evidence that neuroticism, but no other personality
dimension, was associated with increased risk of progression from
ever smoking to daily smoking and persistent daily smoking over a
5% CI) AORa (95% CI) AORb (95% CI) AORc (95% CI) AORd (95% CI)

.8, 1.2) n/a n/a n/a n/a

.8, 1.2) n/a n/a n/a n/a

.1, 1.4) 1.3 (1.1, 1.6) 1.1 (1.0, 1.3) 1.2 (1.0, 1.4) 1.2 (1.0, 1.4)

.6, 0.9) 0.8 (0.6, 0.98) 0.7 (0.6, 0.9) 0.7 (0.6, 0.9) 0.7 (0.6, 0.9)

.0, 1.5) 1.3 (1.1, 1.6) 1.2 (1.01, 1.5) 1.2 (1.01, 1.5) 1.2 (1.0, 1.5)

ty disorders (GAD or panic attacks); AORd ¼ Wave 1 alcohol or drug use problem.
ssociated with lower odds of outcome.



Table 2
Personality factors and progression to daily smoking.

W1 Lifetime cigarette user
(never daily smoker)
N ¼ (514)
M (SD)

Daily smoker at W2 only
N ¼ (525)
M (SD)

OR (95% CI) AORa (95% CI) AORb (95% CI) AORc (95% CI) AORd (95% CI)

Agreeableness 3.45 (0.51) 3.50 (0.44) 1.3 (0.98, 1.7) n/a n/a n/a n/a
Extraversion 3.21 (0.57) 3.24 (0.53) 1.1 (0.9, 1.4) n/a n/a n/a n/a
Neuroticism 2.24 (0.64) 2.36 (0.74) 1.3 (1.1, 1.5) 1.1 (0.9, 1.4) 1.1 (0.9, 1.4) 1.1 (0.9, 1.3) 1.3 (1.1, 1.5)
Conscientiousness 3.43 (0.45) 3.35 (0.46) 0.7 (0.5, 0.9) 0.7 (0.5, 1.0) 0.7 (0.5, 1.0) 0.7 (0.5, 0.9) 0.7 (0.5, 1.0)
Openness 3.03 (0.54) 3.04 (0.50) 1.0 (0.8, 1.3) 1.3 (0.96, 1.6) 1.1 (0.8, 1.4) 1.1 (0.8, 1.4) 1.05 (0.8, 1.3)

AORa ¼ Age, gender, education, race; AORb ¼ Wave 1 depression; AORc ¼ Wave 1 anxiety disorders (GAD or panic attacks); AORd ¼ Wave 1 alcohol or drug use problem.
Bold ¼ risk factor; associated with higher odds of outcome. Italics ¼ protective factor; associated with lower odds of outcome.
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ten-year period. The observed effect sizes were clinically significant
and consistent with effects observed in past smoking research
(Gilbert, 1995; Joseph et al., 2003; Kahler et al., 2009; Terracciano
and Costa, 2004). These data clearly document that the tendency
to experience negative affect plays a formative role in smoking
progression and persistence over a relatively long period of time.
Although the mechanisms remain unclear, such empirical findings
are broadly consistent with theoretical models of mood-smoking
comorbidity (Levanthal and Zvolensky, 2015; Zvolensky and
Bernstein, 2005) as well as emotion-regulation perspective of
drug use more generally (Baker et al., 2004) that predict neuroti-
cism should be related to reflexive smoking behavior aimed at
achieving addictive-oriented or affect management functions.
These data invite theory-driven mechanistic focused work in the
future oriented on the linkages between neuroticism, smoking, and
anxiety/depression disorders. For example, it may be useful to
evaluate a mediational model linking neuroticism to the various
smoking outcomes by way of increases in emotional disorders.
Overall, these present results may serve to conceptually inform the
need to target this high-risk subset of smokers. Namely, smokers
higher in neuroticism may benefit from targeted treatments that
manage negative mood during efforts to quit or reduce smoking, as
has been done with similar negative affect amplifying factors such
as anxiety sensitivity (Zvolensky et al., 2014, 2008).

Those with higher levels of openness to experience may have an
increased tendency to accept the health risk of experimenting with
cigarettes, but may not need to continue to smoke to regulate their
emotions and may be better equipped to handle distress associated
with withdrawal. Thus, the motivation to use tobacco may be more
exploratory in nature rather than a drive to cope with negative
affect or stress, and, accordingly, the progression to persistent
smoking may be attenuated.

The apparent protective impact of higher levels of conscien-
tiousness on smoking initiation and persistence is largely consis-
tent with the findings of previous studies in which low levels of
conscientiousness are predictive of smoking behavior (Kubicka
et al., 2001; Malouff et al., 2006). Research has shown that in-
dividuals with higher levels of conscientiousness are less likely to
Table 3
Personality factors and persistence of daily smoking.

W1 Daily smoker at W1, quit by W2
N ¼ 548
M (SD)

Persistent daily
smoker at W1 and W2
N ¼ 356
M (SD)

O

Agreeableness 3.48 (0.49) 3.49 (0.47) 1.
Extraversion 3.18 (0.60) 3.23 (0.53) 1.
Neuroticism 2.28 (0.67) 2.41 (0.75) 1.
Conscientiousness 3.4 (0.44) 3.33 (0.46) 0.
Openness 3.03 (0.53) 3.02 (0.52) 1.

AORa ¼ Age, gender, education, race; AORb ¼ Wave 1 depression; AORc ¼ Wave 1 anxie
Bold ¼ risk factor; associated with higher odds of outcome. Italics ¼ protective factor; a
take health risks, particularly when it may impact others as well
(e.g., secondhand smoke) (Hampson et al., 2000). In fact, consci-
entiousness appears to be positively related to the engagement of
beneficial health-related behaviors and longevity (Bogg and
Roberts, 2004). Consequently, interventions that can reinforce
facets of conscientiousnessdsuch as self-discipline, impulse con-
trol, and delayed-gratificationdmay be useful in reducing tobacco
use.

The clinical implications of the current report are twofold. First,
it may be advisable to screen smokers for higher levels of neurot-
icism in the context of smoking cessation. These individuals appear
to be at a higher risk for smoking cessation problems and in need of
more intensive, or even tailored, treatment approaches relative to
smokers lower in neuroticism. Second, it is possible that smoking
cessation programs may be enhanced by developing specialized
treatment approaches for smokers with higher levels of neuroti-
cism. For example, transdiagnostic prevention programs or treat-
ments for anxious/depressed smokers that include
psychoeducation and cognitive-behavioral strategies for negative
mood propensity may serve to address the 'neuroticism compo-
nent' and thereby facilitate lower odds of smoking initiation and/or
greater success in quitting compared to the standard relapse/pre-
vention model of smoking cessation.

There are a variety of limitations that should be noted. First,
while these results are generalizable to the adult US population, it is
not clear whether they are applicable internationally. Second, the
conscientiousness measure used has a low coefficient alpha
(a < 0.60). Third, participants were examined at two separate time
points; accordingly, changes that may have occurred between these
time periods are unknown. Fourth, approximately one-third of
participants from Wave I did not complete Wave II of the survey,
potentially leading to a bias (e.g., mortality). Fifth, the study was
based on participant self-report, and therefore, method variance
could influence the reported findings. Sixth, there was no mea-
surement of nicotine dependence. Thus, future studies would
benefit from modeling personality relations to nicotine depen-
dence and other indices of smoking severity. Seventh, it is also
important to note that many of the effect sizes in this study were
R (95% CI) AORa (95% CI) AORb (95% CI) AORc (95% CI) AORd (95% CI)

0 (0.8, 1.4) n/a n/a n/a n/a
1 (0.9, 1.5) n/a n/a n/a n/a
3 (1.1, 1.6) 1.0 (0.8, 1.2) 1.2 (1.0, 1.5) 1.1 (0.9, 1.4) 1.3 (1.3, 1.5)
7 (0.5, 0.9) 0.7 (0.5, 1.0) 0.7 (0.5, 0.9) 0.7 (0.5, 0.9) 0.7 (0.5, 0.96)
0 (0.8, 1.3) n/a n/a n/a n/a

ty disorders (GAD or panic attacks); AORd ¼ Wave 1 alcohol or drug use problem.
ssociated with lower odds of outcome.
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small. Thus, the clinical significance of this work should be judged
in the context of its limitations and the naturalistic design
employed. Finally, it is noteworthy that we did not have data on
participants who dropped out of the investigation. Therefore, there
is necessarily some caution that must be applied to the compara-
bility of ‘drop outs’ versus ‘completers.’ Although this limitation is
not inherent to the current report, it is possible that those partici-
pants who dropped out from the investigation were somehow
different from those that completed it (e.g., more severe in
psychopathology).

There are several directions for future investigations as studies
examining the cross-national consistency of the current findings
are important. Future investigations could usefully build upon the
current study by attempting to explicatemediating andmoderating
processes involved in linkages between FFM personality factors and
smoking behavior. Multimethod approaches would be a useful
methodological next-step in exploring personality-smoking
patterning over time.

Overall, the findings of the present investigation suggest that
openness to experience is related to lifetime cigarette use and that
neuroticism plays an important role in many aspects of smoking
progression and persistence over time. In addition, the results sug-
gest that conscientiousness may be protective against lifetime ciga-
rette use, progression to daily smoking, and smoking persistence.
However, therewas little prospectiveevidence thatotherpersonality
dimensions were related to the smoking outcomes examined.

Role of funding source

None.

Contributors

MZ and RDG conceived of the study and wrote the original
version of the manuscript. RDG and FT performed statistical ana-
lyses. AB and FT contributed to interpreting results and manuscript
writing. All authors have approved the final version of the
manuscript.

Conflict of interest

None.

Acknowledgment

The MIDUS I study (Midlife in the U.S.) was supported by the
John D. and Catherine T. MacArthur Foundation Research Network
on Successful Midlife Development. The MIDUS II research was
supported by a grant from the National Institute on Aging (P01-
AG020166) to conduct a longitudinal follow-up of the MIDUS I
investigation. Work on this study was supported by 2R01-
DA20892-A1.

References

Baker TB, Piper ME, McCarthy DE, Majeskie MR, Fiore MC. Addiction motivation
reformulated: an affective processing model of negative reinforcement. Psychol
Rev 2004;111:33e51.

Bogg T, Roberts BW. Conscientiousness and health-related behaviors: a meta-
analysis of the leading behavioral contributors to mortality. Psychol Bull
2004;130:887.

Booth-Kewley S, Vickers Jr RR. Associations between major domains of personality
and health behavior. J Pers 1994;62:281e98.

Brim OG, Baltes PB, Bumpass LL, Cleary PD, Featherman DL, Hazzard WR, et al.
National survey of midlife development in the United States (MIDUS),
1995e1996. Boston, MA: Harvard Medical School, Department of Health Care
Policy; 2010. p. 01e6.
Brown RA, Lejuez CW, Kahler CW, Strong DR, Zvolensky MJ. Distress tolerance and
early smoking lapse. Clin Psychol Rev 2005;25:713e33.

Brown TA, Barlow DH. A proposal for a dimensional classification system based on
the shared features of the DSM-IV anxiety and mood disorders: Implications for
assessment and treatment. Psychol Assess 2009;21:256.

Centers for Disease Control and Prevention. Quitting smoking among adultse-
United States, 2001e2010. MMWR Morb Mortal Wkly Rep 2011;60:1513.

Centers for Disease Control and Prevention. Current cigarette smoking among
adults-United States, 2011. MMWR Morb Mortal Wkly Rep 2012;(61):889.

Clark LA. Temperament as a unifying basis for personality and psychopathology.
J Abnorm Psychol 2005;114:505e21.

Costa Jr PT, McCrae RR. Revised NEO Personality Inventory (NEO-PI-R) and NEO
Five-Factor Inventory (NEO-FFI) professional manual. Odessa, FL. 1992.

Eckhardt L, Woodruff SI, Elder JP. A longitudinal analysis of adolescent smoking and
its correlates. J Sch Health 1994;64:67e72.

Eysenck HJ. Smoking, personality and reasons for smoking. Psychol Med 1983;13:
447e8.

Gilbert DG. Smoking: Individual differences, psychopathology, and emotion.
Washington DC: Taylor & Francs; 1995.

Goldberg LR. An alternative “description of personality”: the big-five factor struc-
ture. J Pers Soc Psychol 1990;59:1216e29.

Gonzalez A, Zvolensky MJ, Vujanovic AA, Leyro TM, Marshall EC. An evaluation of
anxiety sensitivity, emotional dysregulation, and negative affectivity among
daily cigarette smokers: relation to smoking motives and barriers to quitting.
J Psychiatr Res 2008;43:138e47.

Goodwin RD, Hamilton SP. Cigarette smoking and panic: the role of neuroticism.
Am J Psychiatry 2002;159:1208e13.

Hampson SE, Andrews JA, Barckley M, Lichtenstein E, Lee ME. Conscientiousness,
perceived risk, and risk-reduction behaviors: a preliminary study. Health Psy-
chol 2000;19:496.

Harakeh Z, Scholte RHJ, de Vries H, Engels RCME. Association between personality
and adolescent smoking. Addict Behav 2006;31:232e45.

Hedden S, Gfroerer J, Barker P, Smith S, Pemberton MR, Saavedra LM, et al. Com-
parison of NSDUH mental health data and methods with other data sources.
Center for Behavioral Health Statistics and Quality Substance Abuse and Mental
Health Services Administration (SAMHSA). 2012.

John OP. The Big Five factor taxonomy: dimensions of personality in the natural
language and in questionnaires. In: LA P, editor. Handbook of personality:
theory and research. New York: Guilford Press; 1990. p. 66e100.

Joseph S, Manafi E, Iakovaki AM, Cooper R. Personality, smoking motivation, and
self-efficacy to quit. Pers Individ Dif 2003;34:749e58.

Kahler CW, Daughters SB, Leventhal AM, Rogers ML, Clark MA, Colby SM, et al.
Personality, psychiatric disorders, and smoking in middle-aged adults. Nicotine
Tob Res 2009;11:833e41.

Kassel JD, Stroud LR, Paronis CA. Smoking, stress, and negative affect: correlation,
causation, and context across stages of smoking. Psychol Bull 2003;129:270e304.

Kessler RC, Andrews G, Mroczek D, Ustun B, Wittchen HU. The world health or-
ganization composite international diagnostic interview short-form (CIDI-SF).
Int J Methods Psychiatr Res 1998;7:171e85.

Kotov R, Gamez W, Schmidt F, Watson D. Linking “big” personality traits to anxiety,
depressive, and substance use disorders: a meta-analysis. Psychol Bull
2010;136:768e821.

Kubicka L, Matejcek Z, Dytrych Z, Roth Z. IQ and personality traits assessed in
childhood as predictors of drinking and smoking behaviour in middle-aged
adults: a 24-year follow-up study. Addiction 2001;96:1615e28.

Lachman ME, Weaver SL. The Midlife Development Inventory (MIDI) personality
scales: scale construction and scoring (Tech. Rep. No. 1). Waltham, MA: Bran-
deis University, Department of Psychology; 1997.

Leung DY, Au DW, Lam T, Chan SS. Predictors of long-term abstinence among
Chinese smokers following treatment: the role of personality traits. Asian Pac J
Cancer Prev 2013;14:5351e4.

Levanthal AM, Zvolensky M. Anxiety, depression, and cigarette smoking: a trans-
diagnostic vulnerability framework to understanding emotion-smoking co-
morbidity. Psychol Bull 2015;141:176e212.

Leventhal H, Cleary PD. The smoking problem: a review of the research and theory
in behavioral risk modification. Psychol Bull 1980;88:370e405.

Malouff JM, Thorsteinsson EB, Schutte NS. The five-factor model of personality and
smoking: a meta-analysis. J Drug Educ 2006;36:47e58.

McCrae RR, Costa Jr PT. Personality trait structure as a human universal. Am Psychol
1997;52:509e16.

McCrae RR, Terracciano A. Universal features of personality traits from the ob-
server's perspective: data from 50 cultures. J Pers Soc Psychol 2005;88:547e61.

Munafo MR, Black S. Personality and smoking status: a longitudinal analysis.
Nicotine Tob Res 2007;9:397e404.

Munafo MR, Zetteler JI, Clark TG. Personality and smoking status: a meta-analysis.
Nicotine Tob Res 2007;9:405e13.

Piasecki TM, Kenford SL, Smith SS, FioreMC, Baker TB. Listening to nicotine: negative
affect and the smoking withdrawal conundrum. Psychol Sci 1997;8:184e9.

Smith GM. Personality and smoking: a review of the empirical literature. In: WA H,
editor. Learning mechanisms in smoking. Chicago: Aldine Publishing Company;
1970. p. 42e61.

Terracciano A, Costa Jr PT. Smoking and the Five-Factor Model of personality.
Addiction 2004;99:472e81.

Velicer WF, Prochaska JO, Bellis JM, DiClemente CC, Rossi JS, Fava JL, et al. An expert
system intervention for smoking cessation. Addict Behav 1993;18:269e90.

http://refhub.elsevier.com/S0022-3956(15)00040-0/sref1
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref1
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref1
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref1
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref2
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref2
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref2
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref3
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref3
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref3
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref4
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref5
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref5
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref5
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref6
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref6
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref6
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref7
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref7
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref7
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref7
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref8
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref8
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref9
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref9
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref9
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref10
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref10
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref11
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref11
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref11
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref12
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref12
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref12
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref13
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref13
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref13
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref14
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref14
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref14
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref15
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref15
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref15
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref15
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref15
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref16
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref16
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref16
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref17
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref17
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref17
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref18
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref18
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref18
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref19
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref19
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref19
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref19
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref20
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref20
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref20
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref20
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref21
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref21
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref21
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref22
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref22
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref22
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref22
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref23
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref23
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref23
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref24
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref24
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref24
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref24
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref25
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref25
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref25
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref25
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref26
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref26
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref26
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref26
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref27
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref27
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref27
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref28
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref28
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref28
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref28
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref29
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref29
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref29
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref29
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref30
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref30
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref30
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref31
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref31
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref31
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref32
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref32
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref32
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref33
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref33
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref33
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref34
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref34
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref34
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref35
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref35
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref35
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref36
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref36
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref36
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref37
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref37
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref37
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref37
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref38
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref38
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref38
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref39
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref39
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref39


M.J. Zvolensky et al. / Journal of Psychiatric Research 63 (2015) 91e9696
Vollrath M, Torgersen S. Who takes health risks? A probe into eight personality
types. Pers Individ Dif 2002;32:1185e97.

Welch D, Poulton R. Personality influences on change in smoking behavior. Health
Psychol 2009;28:292e9.

World Health Organization. WHO report on the global tobacco epidemic: the
MPOWER package. 2008.

Ziedonis D, Hitsman B, Beckham JC, Zvolensky M, Adler LE, Audrain-McGovern J,
et al. Tobacco use and cessation in psychiatric disorders: National Institute of
Mental Health report. Nicotine Tob Res 2008;10:1691e715.
Zvolensky MJ, Bernstein A. Cigarette smoking and panic psychopathology. Curr Dir
Psychol Sci 2005;14:301e5.

Zvolensky MJ, Bogiazian D, Salazar PL, Farris SG, Bakhshaie J. An anxiety sensitivity
reduction smoking cessation program for Spanish-speaking smokers. Cogn
Behav Pract 2014;21:350e63.

Zvolensky MJ, Yartz AR, Gregor K, Gonzalez A, Bernstein A. Interoceptive exposure-
based cessation intervention for smokers high in anxiety sensitivity: a case
series. J Cogn Psychother 2008;22:346e65.

http://refhub.elsevier.com/S0022-3956(15)00040-0/sref40
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref40
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref40
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref41
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref41
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref41
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref42
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref42
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref43
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref43
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref43
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref43
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref44
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref44
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref44
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref45
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref45
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref45
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref45
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref46
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref46
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref46
http://refhub.elsevier.com/S0022-3956(15)00040-0/sref46

	Big five personality factors and cigarette smoking: A 10-year study among US adults
	1. Introduction
	2. Methods
	2.1. Measures
	2.1.1. Personality traits
	2.1.2. Cigarette smoking
	2.1.3. Depression, anxiety, and alcohol/substance use problems

	2.2. Statistical analyses

	3. Results
	3.1. Personality factors and lifetime cigarette use
	3.2. Personality factors and progression to daily smoking
	3.3. Personality factors and persistence (vs. remission) of daily smoking

	4. Discussion
	Role of funding source
	Contributors
	Conflict of interest
	Acknowledgment
	References


