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Relationship of Mood Disturbance to
Cigarette Smoking Status Among 252 Patients
With a Current Mood Disorder

Christi A. Patten, Ph.D.; J. Christian Gillin, M.D.; Shahrokh Golshan, Ph.D.;
Troy D. Wolter, M.S.; Mark Rapaport, M.D.; and John Kelsoe, M.D.

Background: The relationship between ciga-
rette smoking and mood has received increasing
attention. This retrospective study evaluated the
relationship between mood disturbance.and ciga-
rette smoking status among patients witha cur-
rent mood disorder. The association between
level of nicotine dependence and severity.of
mood disturbance was also evaluated .among
current smokers.

Method: Retrospective data for 252 patients
(63.5% male, 85.0% white) admitted for treat-
ment of a mood disorder at the San Diego Veteran
Affairs Mental Health Clinical Research Center
between November 1988 and June 1997 were
studied. All current cigarette smokers at admis-
sion (N = 126) were matched with nonsmokers
(N = 126) on the primary DSM-1V Axis | mood
disorder diagnosis, admission status (inpatient or
outpatient), gender, age (+ 5 years), and ethnicity.
The Hamilton Rating Scale for Depression
(HAM-D), the Beck Depression Inventory, and
the Profile of Mood States (POMS) were admin-
istered to patients on admission. Conditional lo-
gistic regression analysis for matched sets with a
backward elimination was used to identify factors
independently predictive of current smoking
status.

Results: A greater number of cups of coffee
consumed per day (p = .002), a history of alcohol-
ism (p = .004), and higher POM S fatigue subscale
scores (p = .007) were predictive of current smok-
ing status. Among current smokers, the HAM-D
terminal insomniaitem was positively associated
with mean number of cigarettes smoked per day
(p=.012).

Conclusion: Cigarette smoking should be ad-
dressed in the treatment of patients with a current
mood disorder. Smokers experience greater levels
of fatigue than nonsmokers. In addition, higher
cigarette consumption levels are associated with
mild-to-severe symptoms of terminal insomnia.
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T he relationship between cigarette smoking and
mood has been afocus of considerable attention. In
general population and clinic-based studies, cigarette
smokers report higher levels of negative affect and de-
pressive symptoms compared with nonsmokers.* For ex-
ample, several studies have linked cigarette smoking with
poorer sleep™ " and fatigue.>"® Moreover, the number of
cigarettes smoked per day has been positively associated
with increased maod’disturbance.>® Another line of evi-
dence on the relationship between mood and smoking in-
dicates that individualsdiagnosed with a mood disorder
have a higher prevalence of ‘smoking compared with the
general population.® In particular, the co-occurrence of
nicotine dependence and a lifetime history of major de-
pressive disorder (MDD) is well documented.'®** Smok-
erswith a history of MDD report higher levels of depres-
sion prior to smoking treatment than those without such a
history.**** No prior work has examined cdrrent mood
symptoms as a function of smoking status among indi-
vidual s seeking treatment for a current mood disorder.
Self-medication models of nicotine dependence pro-
pose that the rewarding properties of nicotine may be es-
pecialy reinforcing for individuals prone to mood disor-
ders.’®Y The basic model suggests that the multiple
reinforcers and rapid action of nicotine alow it to be used
by smokers as a coping response to stress and negative
affect. In an assessment of smokers' motivations for
smoking and level of nicotine dependence, currently de-
pressed smokers demonstrated higher levels of nicotine
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dependence and reported more negative affect reduction
and stimulation while smoking than nondepressed smok-
ers.’® Additional studies indicate that depressed smokers
report smoking to increase arousal and decrease negative
affect.’® Another line of evidence derives from studies of
nonsmokers with current MDD in which transdermal
administration of nicotine rapidly improved mood and
sleep.®# However, these individuals did not have a
history of using nicotine behaviorally and physiologi-
cally. Alternatively, while acute administration of nico-
tine in smoking-naive individuals may improve mood,
chronic administration of nicotine in an established
smoker may lead. to. mood disturbance.® One study of
adult smokers found“that daily mood impairment oc-
curred between cigarettes.due to acute periods of nicotine
withdrawal.** The precipitous nocturnal drop in blood
nicotine levels during overnight abstinence from ciga-
rettes may also contribute to sleep disturbance and nega-
tive mood symptoms associated with the nicotine with-
drawal syndrome.?%

This retrospective study evaluated (the -relationship
between mood disturbance and cigarette smoking status
among patients with a current mood disorder” diagnosis.
The association between level of nicotine dependence and
mood disturbance was also evaluated among ‘eurrent
smokers. We hypothesized that (1) mood disturbance
would be predictive of current smoking status indepen-
dent of other factors (e.g., history of acoholism) and
(2) among current smokers, level of nicotine dependence
would be positively associated with severity of mood dis-
turbance.

METHOD

Participants

The sample consisted of 252 patients admitted
for treatment of a mood disorder at the Mental Health
Clinical Research Center (CRC) at the San Diego Veter-
ans Affairs Hospital between November 1988 and June
1997. The mean + SD age of the patients was 44.9 + 9.5
years (range, 23 to 74 years), 63.5% were male, and
85.0% were white. With respect to the primary DSM-III,
DSM-III-R, or DSM-IV diagnosis, 57.1% were diag-
nosed with MDD, recurrent; 27.0% with MDD, single
episode; and 15.9% with bipolar disorder.

Procedure

As part of the admission procedure, all patients under-
went a medical and psychiatric history, a structured psy-
chiatric interview (see Measures), a physical examina-
tion, and laboratory tests. Since the CRC is a clinical
psychiatric program, al clinical data were presented to a
diagnostic consensus meeting each week for a forma
diagnosis. Patients with significant current medical, alco-
hol, or substance abuse disorders were excluded. Accep-
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tance into the CRC program required willingness of the
patient to participate in aresearch protocol.

All current cigarette smokers admitted to the CRC
(N =126) were matched with nonsmokers (former or
never smokers) (N = 126) on the following characteristics
assessed at admission: (1) primary Axis | mood disorder
diagnosis, (2) admission status (inpatient or outpatient),
(3) gender, (4) age (+ 5 years), and (5) racelethnicity.

Measures

The following data were obtained from all patients
upon admission to the CRC:

Demographic, smoking, and alcohol history charac-
teristics. Demographic data on ethnicity, gender, age,
marital status, and educational level were assessed viathe
intake questionnaire. Current cigarette smoking status
was assessed by a question that inquired if the patient cur-
rently smoked cigarettes. Non—current smokers were
asked if they had ever smoked cigarettes. The extent of
missing data on prior cigarette smoking did not permit
classification of never versus former smoking status.
Thus, non—current smokers (i.e., former or never smok-
ers) were classified as nonsmokers. Current smokerswere
asked the number of years smoked, age first started smok-
ing, and mean number of cigarettes smoked per day. Items
on the intake questionnaire also assessed current alcohol
use, including number of days the patient had consumed
acohol in an average month and number of drinks per
average 24-hour period.

Fagerstrom Tolerance Questionnaire (FTQ). All
patients were administered the 8-item FTQ,” a widely
used measure of nicotine dependence. Scores can range
from'O'te 115 a'score of 6 or greater indicates higher levels
of dependence.®

Psychiatric diagnoses. A research assistant adminis-
tered the Structured Clinical Interview for DSM disorders
(SCID),®3 by which patients were assessed using the
American Psychiatric Association Diagnostic and Statis-
tical Manual of Mental Disorders diagnostic criteria
(DSM-I1I, DSM-I1I-R, or DSM-IV))available during the
relevant time period. The research assistant recorded the
primary Axis | disorder diagnosis and other diagnoses
present on the intake questionnaire. This study,considered
the primary Axis | diagnosis; number of additional Axis|
diagnoses; Axis| diagnoses of past (i.e., remitted) alcohol
abuse/dependence; Axis | diagnoses of remitted nonal co-
hol, nonnicotine drug abuse/dependence; and the total
number of Axis |l and Axis Il diagnoses.

Hamilton Rating Scale for Depression (HAM-D).
The 24-item HAM-D,*** an observer-rated measure of
depression severity, was administered by a trained re-
search assistant. Scores can range from 0 to 74; a cutoff
score of =20 is indicative of clinical depression and
scores of 10 or below are considered within the normal
range.* In addition to the total score, 3 sleep disturbance

320



Patten et al.

items assessing early, middle, and terminal insomniawere
examined.

Beck Depression Inventory (BDI). The BDI®* is
a 21-item, self-administered questionnaire that was used
as a self-report measure of depressive symptom severity.
The BDI has established psychometric properties.® Total
scores can range from 0 to 63; scores of 9 or below are
considered within the normal range, 10 to 18 indicates
mild-to-moderate depression, 19 to 29 indicates moderate-
to-severe depression, and = 30 indicates severe depres-
sion.

Profile of Mood States (POMS). The POMS* is a self-
administered questionnaire consisting of seventy-three
5-point adjectives describing mood. The POMS consists
of 8 subscales from which scores are computed: anger,
confusion, depression, elation, fatigue, friendliness, ten-
sion, and vigor. Internal consistency and reliability of the
subscales are high (o = 0.87-0.95):%

Statistical Analysis

Cigarette smoking status (current smoker, yes/no),
Axis | diagnosis of remitted alcohal .abuse/dependence
(history of acoholism, yes/no), and Axist.diagnosis of re-
mitted drug abuse/dependence other than alcohol/nicotine
(history of drug abuse/dependence, yes/no) were all clas-
sified as binary variables.

Patient characteristics assessed at admissionwere
compared univariately for current smokers and nonsmeks
ers using a 2-sample t test for continuous variables or ‘a
chi-squaretest for categorical variables. To determine fac-
torsindependently predictive of current cigarette smoking
status, we used a conditional logistic regression analysis
for matched sets*” with backward elimination. The inde-
pendent variables examined in addition to mood distur-
bance (e.g., past history of acoholism or drug abuse,
coffee intake; see Table 1) were included because of their
potential relationship to current smoking status and/or
mood disturbance. The dependent variable was current
cigarette smoking status. All variables with p < .10 from
the univariate analysis were included in the origina full
model as potential independent predictors. In thislogistic
regression analysis, we included the one matching vari-
able (age) that was not perfectly matched as an adjuster
covariate. For each subsequent step, the most nonsignifi-
cant factor was removed until all remaining variables in
the model were significant at the .010 level.

Among current smokers only, Pearson correlation co-
efficients were used to examine the rel ationships between
the indicators of nicotine dependence (FTQ score, mean
cigarettes smoked per day) with the BDI and HAM-D
total scores and the POMS subscale scores. One-way
analysis of variance was used to examine the relationship
between the 3 HAM-D sleep disturbance items and indi-
cators of nicotine dependence (FTQ score, mean ciga-
rettes smoked per day).
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RESULTS

Predictors of Current Smoking Status

Table 1 describes patient characteristics assessed at
admission and presents their univariate association with
current smoking status. Compared with nonsmokers,
current smokers had significantly fewer years of educa-
tion (mean=14.1 vs. 14.7 years; p =.033), had more
Axis | diagnoses in addition to the primary diagnosis
(mean = 1.8 vs. 1.3 additional diagnoses; p = .026), were
morelikely to have ahistory of alcoholism (52% vs. 31%;
p =.001), and reported drinking more cups of coffee per
day (mean = 3.9 vs. 2.3 cups/day; p < .001). With respect
to measures of mood disturbance, smokers reported sig-
nificantly higher scores for the POMS subscales anger
(p=.039), confusion (p=.017), depression (p=.012),
fatigue (p=.022), and tension (p=.002). There was a
trend (p = .058) for smokersto report higher scores on the
BDI, but there was no difference between smokers and
nonsmokers on the HAM-D total score or 3 sleep distur-
bance items.

Table 2 shows the multivariate results predicting
smoking status using conditional logistic regression with
backward elimination for matched sets. Greater number
of cups of coffee per day (p =.002), a history of alcohol-
ism (p = .004), and higher POMS fatigue subscale score
(p = .007) wereindependently predictive of current smok-
ing status.

Relationship Between Mood Disturbance and
Nicotine Dependence Among Smokers

Among .current smokers, no statistically significant
correlations'emerged between mean number of cigarettes
smoked per. day-or FTQ score with BDI score, HAM-D
total score, or-the POM S subscale scores. When examin-
ing the 3 HAM-D sleep-disturbance items in relation to
the indicators of nicotine’ dependence, only terminal in-
somniawas significantly associated with mean number of
cigarettes smoked per day (p=-.012). The mean + SD
number of cigarettes smoked per day was 21.7 + 12.4 for
those with no symptoms, compared with 29.4 + 12.6 for
those with mild-to-moderate symptoms, and 28.6 + 11.1
for those with strong-to-severe symptoms:

DISCUSSION

Two major findings emerged from this study. First, the
POMS fatigue scale was found to be independently pre-
dictive of current smoking status, with current smokers
reporting more fatigue than nonsmokers. Second, among
current smokers, symptoms of HAM-D terminal insomnia
were significantly and positively related to level of ciga-
rette consumption. These findings are consistent with pre-
vious research among persons without a current mood
disorder diagnosis.>™® Our study thus adds to the knowl-
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Table 1. Patient Characteristics Assessed at Admission in Relation to Current Smoking Status

Characteristic? N Smokers N Nonsmokers p Value®
Age y 126 452+ 9.6 126 446+ 9.4 NS
Gender, % male 126 63.5 126 63.5 NS
Ethnicity, % 126 126 NS
White 84.9 85.7
African American 5.6 5.6
Hispanic 6.3 5.6
Native American 16 1.6
Other 1.6 16
Education, y 125 141+22 125 147+23 .033
Marital status, % 126 126 NS
Not married/no partner 715 65.8
Married, or with partner = 1y 285 34.2
Diagnostic group, % inpatient 126 38.1 126 38.1 NS
Primary Axis | diagnesis, % 126 126 NS
Major depression, single‘episode 27.0 27.0
Major depression, recurrent 57.1 57.1
Bipolar disorder 15.9 15.9
No. of additional Axis| diagnoses 126 18+16 126 1.3+16 .026
No. of Axis I diagnoses 126 01+04 126 01+04 NS
No. of Axis |1l diagnoses 124 0.9+0.8 124 11+10 NS
History of alcoholism, % yes 126 51.6 126 31.0 .001
History of drug abuse/dependence, % yes 126 30.2 126 19.0 .057
No. of days had drink in average mo 124 52+82 119 47+72 NS
No. of drinks per average 24-h period 123 1.7+30 120 12+17 NS
Cups of coffee/d 115 39+25 101 23+17 <.001
Cigarettes/d® 123 246+ 119
Years smoked® 113 26.8+ 115
Age started smoking, y° 121 18.0+ 6.9
Fagerstrom Tolerance Questionnaire score® 120 57+24
Beck Depression Inventory score 116 27{7'+10.3 117 250+11.3 .058
Hamilton Rating Scale for Depression
Total score 104 249+88 107 23.4+99 NS
Insomnia (early), % 105 106 NS
Absent 50.5 56.6
Mild/moderate 162 11.3
Strong/severe 333 321
Insomnia (middle), % 105 106 NS
Absent 26.7 35.8
Mild/moderate 21.9 245
Strong/severe 51.4 39.6
Insomnia (terminal), % 105 106 NS
Absent 54.3 62.3
Mild/moderate 171 17.9
Strong/severe 28.6 19.8
Profile of Mood States subscal e score
Anger 116 16.5+10.2 116 13:8'+9.7 .039
Confusion 116 16.8 6.3 116 14.7 = 67 .017
Depression 116 36.4+14.6 116 31.3 = 159 .012
Elation 116 30+35 116 36=+42 NS
Fatigue 116 18.7+7.1 116 16477 .022
Friendliness 116 152+6.7 116 145+7.0 NS
Tension 116 21.1+84 116 175+ 8.9 .002
Vigor 116 6.2+5.0 116 6.8+59 NS

a/alues shown as mean + SD unless specified as percentages.

®p Value from a 2-sample t test for continuous variables or a chi-square test for categorical variables comparing smokers versus nonsmokers.

For current cigarette smokers only.

edge of the relationship between smoking and mood in a
sample of patients with a current mood disorder.
Cigarette smoking should be addressed in the treat-
ment of patients with a mood disorder. Stopping smoking
may help patients to increase their alertness and arousal
and to decrease symptoms of early morning awakening.
On the other hand, it is likely that the physiologic and
psychological distress of nicotine withdrawal may affect
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the overall clinical status and recovery of a patient with a
mood disorder. Many of the signs and symptoms of nico-
tine withdrawal are similar to those of a major depressive
episode, including dysphoric or depressed mood, insom-
nia, irritability, anxiety, and difficulty concentrating.®
The various signs and symptoms begin within 24 hours of
stopping smoking and peak within 48 hours.® Most of
these symptoms abate within approximately 2 weeks.
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Table 2. Significant Multivariate Predictors of Current
Cigarette Smoking®

Risk Ratio
Predictor Variable Estimate 95% ClI p Value”
Cups of coffee/d® 1.41 1.14t0 1.75 .002
History of acoholism .004
Yes 6.09 1.79to 20.65
No 1.00
Profile of Mood States 1.63 1.15t02.32 .007

fatigue subscale score®d

#Abbreviation: Cl = confidence interval.

®p Value from-a.conditional logistic regression analysis for matched
sets using a backward elimination procedure. All variables with

p =< .10 from Table 1 were included in the original full model.

Age was included as a covariate. A risk ratio of 1.00 indicates the
reference group. Only.196 observations were used in this analysis
due to missing data for some variables.

‘Included in the model as‘a continuous variable.

dRisk ratio corresponds to & 5-unit increase in fatigue score.

Smokers could be offered pharmacologic interventions
such as nicotine replacement therapy to attenuate with-
drawal. Moreover, studies of smokerswith-MDD who are
seeking treatment for smoking cessation indicate that only
asmall proportion (1%—7%) experience anincreasein de-
pressive symptoms during stop attempts.**#*\Interest-
ingly, in a placebo-controlled nicotine patch trial /con-
ducted among smokers with current MDD, we observeda
general trend for mood ratings to improve rather than
worsen during smoking abstinence.** While these-find-
ings are encouraging, further work is needed to study ‘the
effects of nicotine withdrawal on the clinical course of
patients treated for a current mood disorder.

The general lack of association between measures of
mood with smoking status in this study was somewhat
surprising in light of prior investigations indicating that
smokers report more depressive symptoms and negative
mood than nonsmokers.®® However, it is important to
note that associations between smoking status and mood
disturbance may have been masked by the fact that all pa-
tients had a current mood disorder and were seeking treat-
ment for their symptoms. For both smokers and nonsmok-
ers, the symptoms were in the clinical range of severity;
thus, there may be a ceiling on how much smoking could
exacerbate mood in patients with MDD or bipolar disor-
der. It is also possible that differences in symptoms may
be present for smokers and nonsmokers in the general
population who are unable or unwilling to seek treatment
for their depression or other mood disorder. Moreover, in
contrast to many studies, we assessed the smoking and
mood relationship independent of other factors that were
univariately associated with smoking, including a past
history of acoholism, coffee consumption, additional
Axis| diagnoses, and lower levels of education.

Theresults are limited by the lack of biochemical veri-
fication of smoking status. However, studies indicate that
there is good agreement between self-report and bio-
chemical indices of smoking among individuals who are
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not attempting to stop smoking.* In addition, the general-
izahility of the results are somewhat limited because the
patientsin this study were not randomly sampled from the
population of individuals with mood disorders. Relatedly,
since our patient population was biased toward general
good physical health and the absence of current acohol or
substance abuse, our findings may not apply to patient
populations with significant comorbidity. Nevertheless,
many of our patients had a past history of alcoholism. Fu-
ture studies could include depressed women, who are less
likely than men to have a history of acoholism, or other
patients without comorbid conditions. Furthermore, con-
sistent with our study design, smokers and nonsmokers
were matched on the primary Axis | diagnosis. Research
is needed to determine whether there are differences
in mood disturbance between smokers and nonsmokers
among the different subtypes of mood disorder patients
(e.g., melancholic, atypical, bipolar).
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