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Abstract

The present study tested the influence of rumination and impulsivity on experimentally induced
negative mood among a sample of smokers with a lifetime history of major depression (MDD
Hx+). Participants (N = 40) were categorized into four vulnerability groups: nonvulnerable (low
rumination, low impulsivity), ruminative (elevated rumination, low impulsivity), impulsive (low
rumination, elevated impulsivity), and vulnerable (elevated rumination, elevated impulsivity).
Participants were counterbalanced to four experimental conditions, using a combination of a mood
induction (negative mood induction vs. control) and smoking cue (in vivo cigarette vs. control
cue). Although all participants reported greater anger responses when exposed to the negative
mood induction versus control, vulnerable and ruminative smokers reported significantly greater
anger responses than impulsive and nonvulnerable smokers [F(9,87) = 2.93, p =.038, Mse =
79.38]. Implications are discussed.

The association between cigarette smoking and major depression is clearly marked.
Depressed smokers smoke at higher rates compared to smokers without depression® and
have an elevated risk for both smoking and nonsmoking-related cancers.2 In addition,
smokers vulnerable to depression (eg, those with a lifetime history of depression) experience
higher negative affect than nonvulnerable smokers3# and greater mood disturbances.® For
example, when exposed to stress, MDD Hx+ smokers respond with increased negative
affect, while MDD Hx- smokers respond with decreased negative affect. Provided that
smoking is posited to be reinforced via self-medicating/negative affect reduction processes,’
and that increases in negative affect are associated with relapse,® increased mood reactivity
among MDD Hx+ is especially concerning. In efforts to identify factors that may increase
mood distress among MDD Hx+ smokers, the present study examined the interactive effects
of two factors (ie, rumination, impulsivity) associated with a vulnerability to stress as well as
cue induced responses.

Rumination is linked with depression history among smokers® and defined as “repetitively
focusing on the fact that one is depressed and on the causes, meanings, and consequences
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METHOD

Participants

Measures

of depressive symptoms.”10 Rumination is also associated with less general control,1! and
greater difficulty controlling negative emotion.12 Despite these findings, whether rumination
may interact with factors associated with dysregulated behavior such as impulsivity, a
characteristic that typifies smoker, remains unknown.

Impulsivity is defined as a tendency to react to internal and external stimuli without
considering possible consequences.13 Impulsivity is linked to smoking,1# with nicotine
acting as a negative reinforcer for impulsive smokers.® Internal stimuli such as ruminating
on negative mood, may be particularly salient for impulsive smokers by increasing their
susceptibility to smoke as a means of curtailing emotional responses. Given that under
situations of stress rumination is associated with increases in negative mood,12 it is expected
that impulsive smokers high in rumination would be more reactive to the internal stimulus
of rumination, resulting in increases in self-report of negative mood. As such, researchers
hypothesize that vulnerable smokers (elevated rumination and elevated impulsivity) would
experience a greater increase in negative mood when exposed to a stressor coupled with

an in vivo cigarette cue, compared to all other groups. Specifically, of the six mood states
(anxiety, depression, anger, vigor, fatigue, and confusion), we expect greater self-report post
induction in negative mood states (anxiety, depression, anger).

The current study analyzed data from an experimental study conducted with smokers with
and without a lifetime history of depression from a large midwestern city. Exclusionary
criteria included meeting criteria for a current Axis | disorder other than nicotine
dependence, current use of Nicorette, or other nicotine quitting substance, being abstinent
less than 6 months from individuals recovering from substance dependence other than
nicotine, inability to read questionnaires, use of psychiatric medications, and those not
within the age range of 21-55. For information on participant flow, see McChargue et al.16
Current smokers with a lifetime history of depression and who completed all necessary
measures (A= 40) were included in this analysis. Refer to Table 1 for univariate statistics
and between group mean differences on demographic (ie, age) and patient characteristics (ie,
rumination, impulsivity).

Trait impulsivity was measured by the Barratt Impulsivity Scale version 1117 (BIS-11).
The BIS is a 30-item self-report questionnaire rated on a 4-point Likert scale with scores
ranging from 30 to 120. Tobacco dependence was operationalized with the Fagestrém

Test for Nicotine Dependence (FTND).18 Mood states (outcome variables) were assessed
with the Profile of Mood States (POMS).1® Ruminative response style was assessed by

the Response to Depression Questionnaire (RTD).20 Depression proneness was measured
by the Depression Proneness Inventory.2! The Structured Clinical Interview for DSM-1V
Non-Patient version (SCID-NP)22 was used to assess for history of MDD and administered
by Dr. McChargue.
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Procedures

Screening Session—Participants were screened over the phone and those who met study
criteria were scheduled for the screening session. Smoking status was assessed by self-report
and expired carbon monoxide samples (CO readings > 10). Those found eligible completed
baseline questionnaires. Participants also completed a guided imagery interview and were
asked to describe several events within the past year which had caused them to feel “upset,
very anxious, angry, or sad” as well as four events which did not evoke “upset or unhappy”
feelings.23 The interviewer encouraged participants to provide a comprehensive summary
of each situation including factors preceding the event, emotions regarding the event, and
the outcome. Events were rated on a 10-point Likert scale of distress indicating the degree
of anxiety, anger, or sadness experienced as well as a 10-point Likert scale indicating the
degree of vividness of the memory. Memories with a score greater than 7 were used in the
negative mood induction, and those scored 0 or 1 were used in the neutral condition.

Experimental Session—Participants were asked to not consume caffeine after 9:00 am.
Measures for caffeine, food, alcohol intake, and exercise were taken at start of session, given
their potential for influencing cue reactivity. Consistent with other studies,?* subjects were
allowed to smoke one cigarette and then rest for 30 minutes to minimize possible nicotine
withdrawal and to standardize time to last cigarette. After the resting period, mood + cue
exposure induction procedures were put into operation. Each participant was exposed to
four counterbalanced exposure trials: neutral mood induction + neutral cue (NEUTRAL);
neutral mood + smoking cue (NU/NEG CUE); negative mood + neutral cue (NEG/NU
CUE); negative mood + smoking cue (NEGATIVE). A Latin-square design was used to
randomize the order of exposure trials. To ensure sufficient engagement in memory recall
and response to the induction technique, memory vividness was rated on a 100-point Likert,
asking participants to rate the level of memory vividness directly after the mood induction
procedures.2®

Mood Induction Procedures—For the negative mood induction condition, participants
were asked to recall a negative memory they had previously rated a 7-10 on a 10-point
Likert scale of distress during the screening session. Participants were then asked to listen
to audiotape pieces of classical music to evoke depressed states (ie, Russia Under the
Mongolian Yoke and Adiago Pour Codes?®). In the neutral mood condition, participants did
not listen to music, given that music has been shown to evoke both negative and positive
mood states.2’ Participants were instead asked to recall a neutral memory rated as 0 or

1 at the screening session that held no affective value (ie, doing the dishes). Inductions
lasted 10 minutes with physiological measures sampled throughout and self-reported mood
and level of memory vividness assessed directly after each exposure period. Before leaving
the experimental session, participants were exposed to a positive mood induction to dispel
possible acquired negative affect.

Cue Exposure Procedure—For the in vivo cigarette condition, participants were
provided with a tray that had their brand of cigarette, a lighter, and an ashtray. Cigarettes for
the cue exposure condition were provided by the experimenter. Participants were instructed
to light one cigarette in their dominant hand by holding the cigarette in the flame of the

Am J Addict. Author manuscript; available in PMC 2022 November 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Herrera and McChargue Page 4

lighter until it burned without putting it to their mouth, and then asked to extinguish it at
the end of the 10-minute exposure period. For the neutral cue condition, participants were
instructed to hold a roll of scotch tape in lieu of a cigarette and instructed to hold in their
dominant hand.15

Analytic Plan

Given the potential to minimize error variance between independent and dependent
variables,® a mixed group factorial analysis of covariance (ANCOVA) was chosen to

test the interaction between exposure condition and vulnerability group. Vulnerability
groups were created based on median cut-off scores for each impulsivity and rumination
variable. Outcomes included pre-exposure to postexposure mood change score on the POMS
subscales (anger, anxiety, confusion, depression, vigor, and tension) taken at pre-exposure
and postexposure. Covariates, based on their theoretic potential to influence results, included
nicotine dependence, history of substance abuse, ethnicity, longest time (in days) ever
abstinence from nicotine, family history of nicotine dependence, depression proneness
inventory total score, and sum of coffee and alcohol consumption in the last 24 hours.

RESULTS

As a mood-manipulation check, paired sample #test showed that significant changes in
anger were observed in the NEG/NU CUE [£34) = -4.153, p< .001] and NEGATIVE
condition [#34) = -5.450, p< .001]. Similarly, depression pre—post scores in the NEG/NU
CUE [434) = -4.387, p< .001] and NEGATIVE condition [£34) = -6.902, p < .001] were
also observed. Finally, POMS anxiety pre—post scores in the NEG/NU CUE [434) = —4.578,
p<.001] and NEGATIVE condition [{34) = —5.438, p < .001] were noted. Pre—post change
scores in anger, depression, and anxiety where nonsignificant in the neutral conditions,
respectively: NEUTRAL [434) = 1.030, p=.310; #34) = 1.598, p=.118; #34) = .493, p=
.625], and NU/ CIG[434) = .647, p<.521; #34) = .505, p< .616; #34) = -.946, p<.35]. In
summary, anger, depression, and anxiety significantly increased in the negative conditions,
but not within the neutral mood conditions. Memory engagement was evaluated by assessing
mean vividness ratings for each exposure condition. Data evidenced that all participants
were adequately engaged with all rating vividness 7 or greater.

Primary results revealed a significant two-way interaction between exposure condition and
vulnerability group on anger[H9,87) = 2.1, p=.038, Mse = 166.8]. Findings on depression
[A9,81) = 1.53, p=.15], anxiety [H9,81) = 1.25, p=.36], vigor [F (9,81) = .60, p=.79],
fatigue [H9,81) = .69, p=.71], and confusion [A9,81) = 1.0, p = .44] were nonsignificant.
See Fig. 1 for mean change in anger by vulnerability group and condition.

Pairwise comparisons were conducted using a Tukey’s honestly significant difference (HSD)
value of 10.53. Post hoc tests revealed that vulnerability group differences were nonexistent
when exposed to neutral mood condition, regardless of holding a lit cigarette. Significant
group differences were observed in the negative mood induction conditions (NEG/NU CUE;
NEGATIVE), particularly in the presence of a lit cigarette. Most notably, vulnerable and
ruminative smokers reported significantly greater increases in anger than impulsive and
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nonvulnerable smokers when exposed to the combination of a stressor in the presence of a
cigarette cue.

DISCUSSION

To our knowledge, this is the first study to link impulsivity and rumination among

MDD Hx+ smokers using an experimental cue reactivity design. While we hypothesized
participants would report increases in all three negative mood states (anxiety, depression,
anger) during a negative mood induction, our findings appear selective to anger. This
unexpected outcome provides supporting evidence for anger as a prominent mood state
among vulnerable smokers. For instance, among prequit smokers with and without a history
of MDD, significant differences in POMS subscales were also selective to anger, with MDD
Hx+ scoring higher.2

The association between anger and smoking outcomes has been documented. MDD Hx+
smokers show higher POMS anger scores at baseline, 1 and 2 weeks post quitting compared
to MDD Hx- smokers.30 In turn, greater levels of anger experienced at baseline are also
associated with greater smoking urges,3! difficulty with continuous abstinence,32 relapse,33
and a lower likelihood to abstain from smoking.34 Furthermore, among highly hostile
people receiving intradermal nicotine administration, nicotine results in decreased reports
of anger.3 Given that anger states among smokers are an “important withdrawal symp-om
that influences liability to relapse”38 our findings draw attention to a subpopulation of
MDD Hx+ smokers possibly recalcitrant to cessation efforts. Yet the degree to which anger
sensitivity translates to behaviors (ie, relapse) among MDD Hx+ smokers with impulsive
and ruminative tendencies, warrants further research. At best, research on nonsmokers
suggests that anger is also related to both impulsivity3” and rumination.38

Despite these interesting findings, some limitations are noted. Although we had an adequate
sample size for the entire study, sample size for each group was relatively small. The small
sample size may have also contributed to the lack of findings among the less activating
emotions, such as, depression. In addition, the sample consisted of nontreatment-seeking
smokers who participated in a controlled laboratory study, which may limit the ability

to generalize our findings. Future research should address the aforementioned limitations
of this study and continue to investigate the impact of individual difference factors on
clinically significant mood distress among MDD Hx+ smokers. These findings may aid
cessation efforts and the development of specialized interventions for vulnerable subgroups
of smokers.
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FIGURE 1.

Summary of cell mean changes in anger responses. Neutral mood/neutral cue (NEUTRAL);
neutral mood/cigarette cue (NU/CIG); negative mood/neutral cue (NEG/NU CUE); negative
mood/cigarette cue (NEGATIVE). Bold brackets denote between group differences using an
HSD of 10.53. * < .05.
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