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ABSTRACT

Introduction
Smoking and depression have a long-history documented of comor-

bidity.

Obijective
The objective of this study was to develop and test a treatment that
could simultaneously achieve smoking abstinence and decrease de-
pressive symptoms in a group of heavy smokers with minimal/mild
depressive symptomatology.

Method

Sixty smokers were randomly assigned to three different treatment
settings. Treatment included a pre-abstinence phase, a psychological
treatment phase, a pharmacotherapy phase and a follow-up stage.
Smokers began the psychological treatment and the pharmacotherapy
two weeks before the day they chosen to quit smoking, and monitor-
ing was conducted over a year. Abstinence was confirmed by assess-
ing the levels of urinary cofinine.

Results
Using a linear mixed model with individual random effect, baseline
data was compared with subsequent assessments; 46% of the patients
achieved abstinence. For men, the three treatment settings significantly
reduced depressive symptoms and helped smokers to achieve absti-
nence. For women, only the nicotine patch showed to be effective in
the reducing depressive symptoms.

Discussion and conclusion
Integral pre-abstinence freatment is effective in aiding smokers to
achieve smoking abstinence and improve depressive symptoms.

Key words: Tobacco smoking, depression, treatment, cotinine, clin-
ical frial.

RESUMEN

Introduccién
El fumar y la depresién tienen una larga y documentada historia de
comorbilidad.

Obijetivo
El objetivo de este estudio fue desarrollar y probar un tratamiento que
lograra, simultdneamente, la abstinencia del consumo de tabaco y los
sintomas depresivos en un grupo de fumadores graves con sintomato-
logia depresiva minima/leve.

Método

Sesenta fumadores fueron asignados al azar a tres diferentes situacio-
nes de tratamiento. El tratamiento incluyé una fase de preabstinencia,
una fase de tratamiento psicolégico, una fase de farmacoterapia y
una fase de seguimiento. Los fumadores comenzaron el tratamiento
psicolégico y farmacolégico dos semanas antes de iniciar la absti-
nencia y el seguimiento se realizé durante un afio. La abstinencia se
confirmé evaluando los niveles de cotinina en orina.

Resultados

Por medio de un modelo lineal mixto con efecto aleatorio individual,
los datos de la linea base se compararon con las evaluaciones sub-
sequentes; el 46% de los pacientes lograron la abstinencia. Para los
hombres, las fres situaciones de tratamiento redujeron significativa-
mente sus sintomas de depresién y les ayudaron a lograr la abstinen-
cia, mienfras que en las mujeres sélo el parche de nicotina mostré ser
efectivo para reducir de los sintomas depresivos.

Discusién y conclusién
El tratamiento integral de preabstinencia es efectivo para ayudar a los
fumadores a lograr la abstinencia y mejorar los sinfomas depresivos.

Palabras clave: Tabaquismo, depresién, tratamiento, cotinina, en-
sayo clinico.
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INTRODUCTION

Several studies have found a significant link between de-
pressive symptomatology and tobacco smoking."* Smokers
with a history of depression are more likely to relapse into
depression when quitting smoking,* just as current smok-
ers and former smokers are more likely to have depressive
symptoms compared with people who have never smoked.?
The manifestation of these addiction symptoms predicts to-
bacco smoking relapse.

Regarding differences by gender, it has been reported
that women who smoke are two times more likely to have
depressive symptoms compared to non-smoking women,
and five times more likely to suffer this symptomatology
than men that smoke. In the other hand, men who smoke
more than a pack of cigarettes per day are five times more
likely to develop symptoms of depression in comparison
with men that do not smoke.

It has been suggested that many people smoke as a way
to self-medicate against depressive symptomatology,®” due
to nicotine properties to reduce both the incidence and the
severity of depressive symptoms.®

According to the Mexican Comorbidity Survey, the
prevalence of the minor depressive disorder episode was
1.5% in the 12 months prior to the survey.’ It has also been
reported that depressive symptoms and dysthymia in-
crease the risk of developing major depression, since both
forms of depression share common risk factors (demo-
graphic, social and physical), and also increase the risk to
use other drugs."

Transdermal nicotine patches (TNP) and bupropion
are among the most effective treatments for tobacco smok-
ing."® Both increase abstinence rates in the long-term, and
have the best cost-effectiveness results.'*'> The simultane-
ous use of TNP and bupropion in smokers with no mood
disorder increases the chances of long-term abstinence.'®
Likewise, the use of TNP before abstinence in combination
with low nicotine cigarettes (LNC) has proven to increase
abstinence rates in healthy severe smokers.!”!

Psychological interventions proven to be effective for
tobacco smoking cessation include identifying high-risk
situations, relapse prevention, self-monitoring, self-control,
functional analysis of tobacco smoking pattern, problem
solving techniques and action plans, mostly based on the
cognitive-behavioral model.’*

The need to address comorbid disorders simultaneous-
ly has been recently noted.** The hypothesis for the pres-
ent study is that an integral treatment against tobacco smok-
ing for heavy smokers with low-mild depressive symptoms,
with three experimental settings using TNP, bupropion or
TNP and bupropion, will increase the chances for patients
to ease their depressive symptomatology and achieve ab-
stinence.
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METHOD

The present study was a randomized clinical trial with a
three-armed parallel design and an allocation ratio of 1:1:1.

Sample

A minimal sample size of 50 patients was determined by
the result of the difference expected to be found among the
different experimental settings, considering the results of a
previous study in which we assessed the depressive symp-
toms of chronic smoking abstinence.” A non-response rate
of 40% was estimated, distributed in the three settings, with
a significance level of 5% and a power of 0.85 to detect a
difference of 5 points and a variance of 75 points in the Beck
Depression Inventory (BDI).

A total of 89 heavy smokers, who sought treatment for
smoking cessation, were evaluated at the Clinic for Addic-
tion Treatment at the Psychology School of the National Au-
tonomous University of Mexico (UNAM) in the summer of
2009. A total of 60 smokers met the inclusion criteria and
agreed to participate voluntarily in this study by signing
an informed consent. A group of treatment assignment was
randomized using a raffle.

Inclusion criteria: Men and women 18 to 65 years old
with current minimal-mild depressive symptomatology,
who consumed 10 or more cigarettes daily and expressed
the desire to quit.

Exclusion criteria: Having high blood pressure, heart
disease, history of seizures, skin allergies, another psychi-
atric disorder, pregnancy, lactation, other substance abuse,
drug abuse (last six months) and hypersensitivity to drugs
used in the study.

Patients who did not meet the inclusion criteria were
referred to other tobacco smoking treatments. No control
group was included because of the ethical implications
desired from not providing treatment to patients with de-
pressive symptoms. Comparisons were made between the
different treatment settings.

Randomization

To generate a random allocation sequence, eligible subjects
were interviewed to learn if they met inclusion criteria for
the study. Then, they were given a written consent sheet.
Those who agreed to continue in the study, entered the raf-
fle (three different color balls in a dark box) to assign a treat-
ment setting, and were evaluated.

To ensure the reliability of the study, initial interviews
were performed by a clinical psychologist blind to the
study. In turn, evaluations and treatments were conducted
by clinical psychologists who were not blind to the study,
while the analyst of the retreived data was also blind to the
study.
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Instruments

The Composite International Diagnostic Interview (CIDI)
was used to assess a possible depression diagnosis.** The
level of nicotine dependence was evaluated using the
Fagerstrom Test for Nicotine Dependence (FTND),” and
the 21-item BDI was used to assess the level of depressive
symptomatology.*® The latter has been validated for its
use in Mexican population, and the Spanish version of the
FIND has been extensively used in Mexico.”® The FTND
has three levels of nicotine dependence obtained according
to the raw score (0-3 low, 4-6 medium, and 7-10 high). The
BDI has four levels of depressive symptomatology obtained
according to the raw score (0-9 minimal, 10-16 mild, 17 - 29
moderate, and 30-63 severe).

Abstinence was confirmed by urinary cotinine assess-
ments. Urine cotinine levels were analyzed using a gas
chromatograph connected to a mass spectrometer, using
the method by James et al.*® Only levels below 20 ng/ml
were considered acceptable to confirm abstinence. An inter-
nal record was used to evaluate pharmacological treatment
adherence.

Procedure

The initial evaluation was carried out by an M.D., who
also monitored the pharmacological treatment through the
whole study.

Evaluations and treatments were carried out by four
psychologists trained in CBT. The protocol for this study
was reviewed and approved by the research ethics commit-
tee of the UNAM’s addiction research macro-project. The
pattern of tobacco consumption was assessed in the initial
interview (baseline).

Sixty patients were randomly assigned to three integral
pre-abstinence treatment settings. All treatment settings in-
cluded sessions of cognitive-behavioral psychological ther-
apy (CBPT) and a pre-withdrawal stage using 0.1 mg LNC.
Group A: TNP pharmacological therapy; Group B: bupropi-
on pharmacological therapy, and Group C: TNP and bupro-
pion pharmacological therapy.

During the pre-withdrawal stage of the treatment (two
weeks), patients of each setting assisted to two individual
sessions (one per week) of CBPT. The first one was assess
their cognitions regarding their tobacco smoking addiction,
and the second one to explore the specific pattern of their
addiction, such as number of cigarettes consumed daily,
years of tobacco smoking and age of the first cigarette use.
At the same time, in this stage, patients of the three settings
changed their usual cigarettes for 0.1 mg LNC, making a
reduction of 40.0% on the total number of cigarettes con-
sumed per day each week (the reduction was adjusted ac-
cording to their usual daily intake report). At the beginning
of the third week of treatment, total tobacco abstinence was
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initiated and patients received two more individual sessions
of CBPT (one per week) that focused on the implementation
of strategies to prevent and/or deal with specific situations
related to their addiction and preventing relapse. During
the pre-withdrawal stage, patients in group A received two
weeks of 21 mg TNP. Once they initiated total abstinence,
they received four weeks of 21 mg TNP, followed by two
weeks of 14 mg NTP, and two weeks of 7 mg TNP. During
the first week of the pre-withdrawal stage, patients in group
B received 150 mg bupropion once a day. Then, from the
second week on and until completing the three months of
pharmacological treatment, they received 150 mg bupropi-
on tablets twice a day. Patients in group C received both
TNP and bupropion in the pre-abstinence phase, and con-
tinued to receive them for three months, following the same
doses and times indicated for groups A and B.

A total of nine evaluations were performed as follows:
baseline (day one), at the end of the pre-abstinence phase
(day fifteen), one month (final phase of psychological treat-
ment), 2.5 months (end phase of drug treatment), 3.5 months
(beginning of follow-up stage), 5.5 months, 7.5 months, 9.5
months and 12.5 months.

Data analysis

The descriptive analysis was conducted with gender, smoking
patterns, baseline depressive symptomatology and socio-de-
mographic characteristics of smokers. Subsequently, a linear
mixed model, fitted with a random effect for each individual,
was used to compare baseline BDI data and subsequent as-
sessments to evaluate the effect of the three different treatment
settings. In addition to the treatment settings, the analysis
was controlled for socio-demographic variables (sex, educa-
tion and occupation), variables related to the pattern of con-
sumption (FTND, partial abstinence from smoking, and age
of first cigarette use) and study phase (pre-abstinence phase
included in the pharmacological phase and psychological
treatment phase, pharmacotherapy maintenance phase, and
follow-up phase). The interaction of these variables with the
type of pharmacological treatment was also analyzed. A value
of P<0.05 was set as a minimal level of statistical significance.

RESULTS

Out of 89 patients assessed for eligibility, 29 were not in-
cluded due to various reasons, 60 patients were allocated
in the three different treatment settings, 20 in each one. One
patient in the TNP group did not begin treatment because
he did not showed up. The rest were 19 patients (17 men
and two women). Five patients in the bupropion treatment
group did not start treatment: two women because of per-
sonal reasons and three males that were not willing to take
the medication, 15 patients (seven men and eight women).
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Assessed for eligibility (n = 89) |

A

Not meeting inclusion criteria (n = 24)
Declined to participate (n = 2)

Excluded (n = 29)

Other reasons (n =2)

A4

Randomized (n = 60) |

Treatment condition = A
Allocation intervention (n = 20)

Treatment condition = B
Allocation intervention (n = 20)

Treatment condition = C
Allocation intervention (n = 20)

Excluded before starting
[ treatment
1 other reasons

Excluded before starting
|| freatment

3 declined fo participate
2 other reasons

For analysis
Treatment condition = A

(n=19)

For analysis
Treatment condition = B

(n=15)

For analysis
Treatment condition = C

(n=20)

Figure 1. Flow of study participants and allocation. Treatment condition A = TNP;

B = Bupropion; C = TNP + Bupropion.

In TNP+Bupropion group, 20 patients (nine men and 11
women) received both TNP and bupropion. A total of 54
heavy smokers were included in this study (figure 1).

In order to determine whether there were differences
between patients who dropped out and those who contin-
ued in treatment, a mean differences test for continuous
variables and a Pearson y* for categorical variables were car-
ried out. Significant differences were thus found regarding
gender, with females more frequently dropping out from
treatment (p = 0.017), and treatment setting, with the TNP
group being the treatment with more dropouts (p = 0.36).
The same analysis was done for the drop out during the dif-
ferent stages, both by gender and treatment setting, and no
significant differences were found. The mean BDI score of
the patients who abandoned the study was 9.6 points higher
than the average of patients who continued treatment (8.79
points), although this difference was not statistically signif-
icant. The analysis of BDI baseline scores in relation to the
treatment setting and gender showed no statistically signifi-
cant differences for any of these variables, both on their own
or in interaction. The dropout rate of patients throughout
the study is described in table 1.

In the TNP group 16 patients finished the pharmacolog-
ical phase of the treatment (14 men and 2 women), and 15

finished the follow-up phase (14 men and 1 women), while
in the B group 12 patients finished both the pharmacological
phase and the follow up phase of the treatment (7 men and 5
women). In the TNP+B group 15 patients finished the phar-
macological phase of the treatment (6 men and 9 women),
and 7 finished the follow-up phase (3 men and 4 women).
Participants reported a daily average consumption of
18.2 cigarettes (SD = 8.03), a mean age of tobacco first con-
sumption of 15.27 years (SD = 4.59), an average of 25 years
smoking (SD = 9.88) and an average level of nicotine depen-
dence of 4.65 points (SD = 2.34) (moderate level). Mean de-
pressive symptomatology was 8.76 points (SD = 6.27) (mini-
mum-mild level). No significant differences were found in the
level of education, employment status, age of first cigarette
consumption, number of years of smoking, level of nicotine
dependence, depressive symptoms, and pattern of smoking
behavior. To evaluate differences between men (n = 33) and
women (n = 21), categorical variables were analyzed using
the Pearson y test, and continuous variables were analyzed
using the t test for mean differences. Significant differences
were found in age, marital status and number of years smok-
ing regularly. In women, age at initiation of treatment was
higher, as well as the age of beginning to smoke with the
current number of cigarettes. Single women showed a higher

Table 1. Percentage of participants according to gender, treatment and treatment phase

Psychological and phar-  Pharmacological Follow-up

Gender Treatment macological phase' (%) phase? (%) phase® (%)
Men B+TNP 100 67 33
B 100 100 100
TNP 100 82 53
Women B+TNP 100 82 36
B 100 63 38
TNP 100 100 50

Note: B=bupropion, TNP=transdermal nicotine patch, 1=The duration was four weeks, 2=The duration was ten

weeks, 3=The duration was thirty-six weeks.
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Table 2. Subjects characteristics according to gender

Men Women
(n=33) (n=21)
Mean Mean p
Agel 41.69 48.33 0.032¢
Age at first cigarette' 14.36 16.71 0.066
Daily number of cigarettes 19.18 16.76 0.284
Age when the actual 18.12 22.61 0.010°
consumption started’
Years smoking' 24.63 25.71 0.699
FNDS? 4.93 4.19 0.257
BDI? 8.63 8.95 0.858
Cotinine? 4097.40 2803.89 0.082
(%) (% b
Marital status 0.001¢
Single 24.24 47 .62
Married 63.64 38.10
Divorce 12.12 14.29
Schooling 0.573
< High school 50.00 50.00
High school 60.00 40.00
Bachelor 70.83 29.17
Postgraduate 50.00 50.00
Occupation 0.212
Supporting employee 65.00 35.00
Administrative 61.90 38.10
Student 83.33 16.67
Academic 28.57 71.43

o ttest. Significant difference (p <0,05),

bt test. Significant difference (p <0,01),

<Chi square test. Significant difference (p <0,01),
FNDS = Fagerstrdm Nicotine Dependence Scale,
BDI = Beck Depression Inventory,

! = Years, 2 = Raw score, * = ng/ml.

risk to continue smoking than single men. Table 2 shows, in
relation to gender, socio-demographic characteristics of the
54 heavy smokers included in this study, their consumption
pattern and level of depressive symptomatology at baseline.

The total rate of abstinence was 46.29% considering
all patients included in this study. It is important to clarify
that this percentage is reflecting that the urine cotinine level

of the last measurement in each patient was below 20 ng/
ml. Due to the differences among patients who continued
throughout the study and those who dropped out, both in
gender and in the pattern of tobacco consumption, the anal-
ysis of the effect of the three experimental settings was di-
vided according to gender.

Groups in the mixed models were the patients and the
variable of interest was the treatment setting with three lev-
els and its interaction with time. The covariables of the mixed
model for women were: occupation, schooling, Fagerstrom’s
score and age of first cigarette, whereas for men marital sta-
tus was significant. Both models were corrected by the same
variables, which are all the ones mentioned before.

For women, the nicotine patch showed to be effective
to reduce depressive symptoms, while cotinine levels de-
creased in almost all of the evaluations on the three treat-
ment settings. In the case of men, all the evaluations in all
of the phases of treatment, for the three treatment settings,
showed a positive effect on depressive symptomatology, as
well as a continued reduction on cotinine levels.

Table 3 shows the improvement in depressive symp-
toms, according to gender, with the different treatment set-
tings in relation to baseline data.

In turn, table 4 shows the progression of cotinine in
the urine level of patients during the treatment and its fol-
low-up stage according to treatment setting. No significant
abstinence differences were found regarding treatment set-
ting or gender.

DISCUSSION AND CONCLUSION

The main finding of this study is that the three settings of in-
tegral pre-abstinence treatment were successful in maintain-
ing tobacco smoking abstinence and reducing depressive
symptomatology, particularly in men. All patients showed
a significant improvement in their evaluations of these two
variables throughout one year of evaluations, compared to
baseline data.

Table 3. Effect on depression symptoms of the different treatments at the different treatment phases,

base group is TNP and base phase is basal

Psychological and

pharmacological phase

Pharmacological phase

Follow up phase

Women
TNP
B
B+TNP
Men
TNP
B
B+TNP

-1.61 (~4.00,0.76)
1.22 (-2.41,4.84)
3.52 (-1.70,8.74)

—4.48 (-5.86,-3.11)**
~6.06 (-11.42,-0.71)*
~6.83 (-11.27,-2.39)**

-3.09 (-5.05,-1.14)**
~0.26 (-3.76,3.24)
2.04 (-3.03,7.12)

5.85 (-6.97,-4.73)**
743 (-12.74,-2.39)**
-8.20 (-12.58,-3.82)**

-3.81 (-5.85,-1.77)**
~0.97 (-4.55,2.61)
1.32 (-3.74,6.39)

-5.95 (7.11,-4.81)**
7.54 (-12.84,-2.24)**
-8.30 (-12.69,-3.92)**

Coefficient from the mixed model and 95% confidence infervals.
* significant at .05, ** significant at 0.01.
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Table 4. Effect on urinary cotinine levels of the different treatments at the different treatment phases, base group is TNP and base phase

is basal
Psychological and pharmacological phase Pharmacological phase Follow up phase
Women
TNP -2083.45 (-2718.11,-1448.79)** -2298.78 (-2870.01,-1727.54)**  -2177.11 (-2720.18,-1634.05)**
B -1839.24 (-2743.79,-934.69)** -2054.56 (-2939.33,-1169.79)**  -1932.90 (-2809.52,-1056.28)**
B+TNP  -1021.98 (-2073.85,29.90) -1237.30 (-2243.41,-231.19)* -1115.64 (-2102.85,-128.43)*
Men
TNP -2525.53 (-3225.01,-1826.04)** -2980.07 (-3610.50,-2349.63)**  -3287.96 (-3871.74,-2704.19)**
B -4175.04 (-5728.17,-2621.91)** -4629.58 (-6151.72,-3107.43)**  -4937.48 (-6426.21,-3448.74)**
B+TNP  -2140.64 (-3554.63,-726.65)** -2595.18 (-3971.63,-1218.73)**  -2903.08 (-4261.88,-1544.28)**

Coefficient from the mixed model and 95% confidence infervals.
* significant at .05, ** significant at 0.01

It is important to note that the patients of this study
manifested minimal-mild depressive symptoms at the time
of the treatment start. It is known that TNP and bupropion
are both effective in maintaining abstinence and treating de-
pressive symptomatology.®'*1>¥1-% This might suggest that
results obtained in this study have a strong relation with
the pre-treatment abstinence from the tobacco phase of the
treatment, where patients received simultaneously low nic-
otine cigarettes and transdermal nicotine patches and/or
bupropion, which have individually proven in the past to
be effective in the treatment of smoking. The psychological
treatment used was aimed to aid patients to modify their be-
havior and cognitions regarding their tobacco consumption
pattern, while the gradual reduction in cigarette intake with
LNC helped with both physiological and behavioral desen-
sitization. The results of this study imply that the simulta-
neous implementation of these components, prior to the
initiation of abstinence, may have exerted a protective effect
for not developing greater depressive symptomatology and
favored the maintenance of tobacco abstinence in patients.

According to prior studies, when only TNP was used
in the rehabilitation of healthy smokers, the reported rate of
one year abstinence was 23.4%.3* When bupropion was used
in the rehabilitation of chronic smokers, abstinence reached
a rate of only 30.0%,% while progressive cigarette reduction
with LNC,"7183657 reached only an abstinence rate of 11.8%.3*
On the other hand, when CBPT is used as the sole treatment
for smoking, it only reaches success rates ranging from 16.2
to0 20.9% after one year of abstinence.**

In the case of women, from the baseline, only a small
number of women participated, and along the study the
sample size decreased as a result of desertion of treatment,
probably due to tobacco smoking relapse. A trend toward
improving depressive symptoms and maintaining the absti-
nence rate was observed in the three treatment settings. It is
known that depressive symptoms in women are related to
relapses in tobacco smoking,” as well as that women who
smoke tobacco and have depressive symptomatology are
less likely to remain abstinent than men.*

Since this was a randomized clinical trial, and due to
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the fact that the population of heavy smokers with mild de-
pressive symptomatology was unknown, the sample was
obtained by convenience sampling and there was no control
of gender assignment to treatment settings. Results show a
significant difference in treatment response between men
and women, and for future studies we recommend control
of gender assignment to treatment settings, as well as a de-
tailed evaluation of patients who quit treatment. The sample
size of this study is small, but being it a longitudinal study,
its power increases, in particular, to estimate the parameters
of interest, since all the longitudinal evaluations were used
for each individual.

The drop-out pattern according to gender and treat-
ment setting points to the need to perform separate analyses
by gender.

Additionally, in order to develop more accurate treat-
ments against tobacco smoking, it is important to take into
account the particular characteristics of smokers such as
number of cigarettes smoked per day, degree of nicotine
dependence, level of education, degree of depressive symp-
tomatology and their history of depressive symptoms, since
these variables may be related to the rate of treatment aban-
donment.
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