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Abstract

Introduction: Insomnia is a risk factor for relapse
in alcohol-dependence. Many conditions contrib-
ute to the severity of insomnia, including smok-
ing. The aim of this study was to assess the asso-
ciation between parameters of tobacco smoking
and the severity of insomnia after controlling for
other correlates of insomnia in alcohol-dependent
patients.

Material and methods: In the study included 386
patient participants. Standardised tools were used
to assess tobacco dependence (FTND), sleep (AIS
and SDQ-7), alcohol dependence and consump-
tion (MAST, TFLB), psychiatric symptoms (BSI),
social support and impulsivity.
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Streszczenie

Wprowadzenie: Bezsennos¢ jest czynnikiem ryzy-
ka nawrotu picia w uzaleznieniu od alkoholu. Wie-
le czynnikéw wplywa na nasilenie zaburzen snu,
m.in. palenie tytoniu. Celem badania bylo okreslenie
zwigzku pomiedzy paleniem a bezsennoscig u oséb
uzaleznionych od alkoholu.

Material i metody: Do badania wiaczono 386 pa-
cjentow. Zastosowano narzedzia do oceny nasilenia
uzaleznienia od tytoniu (FTND), snu (AIS i SDQ),
nasilenia uzaleznienia od alkoholu i jego konsump-
cji (MAST, TFLB), objaw6w zaburzen psychicznych
(BSI), oparcia spotecznego i impulsywnosci.

Wyniki: Osoby palace stanowity 79% przebadanych
pacjentéw uzaleznionych od alkoholu; wigkszos¢
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Results: Current smokers constituted 79% of al-
cohol dependent patients. Most of them were to-
bacco-dependent (mean + SD FTND score: 6.12
+ 2.09); 62% of participants reported insomnia
(AIS). The multivariate regression analysis re-
vealed that the severity of psychiatric symptoms
(BSI, beta = 0.422, p < 0.0005), severity of tobac-
co dependence (FTND, beta = 0.140, p = 0.013)
and intensity of drinking (TLFB, beta = 0.123,
p = 0.034) predicted the severity of insomnia in
alcohol-dependent subjects.

Discussion: Our findings suggest that smoking
is significantly associated with insomnia severi-
ty in alcohol-dependent individuals. Some alco-
hol dependence treatment programmes include
tobacco-dependence interventions, but they are
not obligatory. Tobacco dependence as well as
the severity of psychiatric symptoms and recent
drinking consumption were independent pre-
dictors of insomnia severity in alcohol-depen-
dent patients, which should be taken into con-
sideration in determining addiction treatment
goals.

Conclusions: Our results may implicate that ad-
dressing the issue of nicotine use during alco-
hol-dependence programmes might have positive
influence on alcohol treatment outcomes.

Keywords: Alcohol, Insomnia, Nicotine

z nich stanowily osoby uzaleznione od nikoty-
ny (Sredni FTND = SD: 6,12 + 2,09); 62% bada-
nych zglosilo bezsennos$¢ (AIS). Wieloczynni-
kowa regresja logistyczna wykazala, ze wigksze
nasilenie objawdw zaburzen psychicznych (BSI,
beta = 0,422, p < 0,0005), uzaleznienia od tyto-
niu (FTND, beta = 0,140, p = 0,013) oraz duza
intensywno$¢ picia alkoholu (TLFB, beta = 0,123,
p = 0,034) sa predyktorami bezsennosci u pacjen-
tow uzaleznionych od alkoholu.

Omowienie: Bezsenno$¢ wplywa negatywnie na ja-
kos¢ zycia i jest zwigzana ze wspdtwystepowaniem
objawoéw psychopatologicznych. Niniejsze badanie
wskazuje, Ze palenie tytoniu jest w istotny sposob
zwigzane z nasileniem bezsennosci u 0séb uzalez-
nionych od alkoholu. Niektdre programy terapeu-
tyczne dla pacjentéw uzaleznionych od alkoholu
zawierajg interwencje dotyczace palenia tytoniu, ale
zajecia te nie s3 obowigzkowe. Uzaleznienie od tyto-
niu, stopien nasilenia objawdéw zaburzen psychicz-
nych i niedawne spozywanie alkoholu byly nieza-
leznymi predyktorami nasilenia bezsennosci u os6b
uzaleznionych od alkoholu, co powinno zostaé
uwzglednione w planowaniu leczenia odwykowego.
Whioski: Niniejsze badanie dowodzi, ze uwzgled-
nienie problematyki palenia tytoniu w progra-
mach odwykowych moze mie¢ korzystny wplyw
na wyniki leczenia.

Stowa kluczowe: alkohol, bezsennos¢, nikotyna

® INTRODUCTION

One of the most common problems observed
in alcohol-dependent population is insomnia,
which manifests as difficulties with falling asleep,
frequent rousing at night or too early awakenings
in the morning. It may occur as a single sleep
disorder or as a manifestation of other comor-
bid mental disorders such as anxiety, depression
or addictive behaviours. In alcohol-dependent
individuals, insomnia is specifically intensive in
the early abstinence period and its severity often
determines addiction treatment outcomes, be-
cause it is a serious risk factor for relapse [1]. As
recent research indicates, insomnia also increas-
es the risk for suicidal behaviour [2, 3] which is

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 1

highly prevalent in alcohol-dependent subjects. In
the general population, the prevalence of chronic
insomnia is estimated about 16% [4], but among
alcohol-dependent individuals it is from 36% to
72% [1, 5]. The effects of alcohol on insomnia are
well documented [5]. However, it is important to
remember that sleep problems may occur as a re-
sult of both chronic ethanol effects on the central
nervous system (CNS) and other factors indepen-
dent of alcohol use. Research on factors that may
influence insomnia is clinically important because
it could help in modifying treatment programmes
and reducing relapse.

Another common disorder that coexists with
alcohol dependence is tobacco dependence (TD).
It is estimated that from 70% to 90% of patients en-
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tering alcohol treatment programmes smoke ciga-
rettes as compared to 20-30% of current smokers in
the general population [6-8]. Analysis of the data
gathered in the Project MATCH (Matching Alco-
holism Treatment to Client Heterogeneity) study
suggests that smoking is a risk factor for poor al-
cohol treatment outcomes [9]. Some studies show
that nicotine enhances drinking [10] due to the bi-
ological interactions between nicotine and ethanol
impacting the reward system [11, 12]. The rela-
tionships between ethanol and nicotine are re-
ciprocal, such that drinking stimulates smoking
urges as well. Furthermore, tobacco and ethanol
act synergistically generating negative health con-
sequences. The chronic use of both substances
multiplies the risk for many somatic disorders as
compared to the use of only one substance [13].
The consequences of tobacco smoking are often
underestimated, although tobacco-related diseas-
es are the major cause of deaths in the alcohol-de-
pendent population [14]. Tobacco smoking is also
associated with depression and anxiety. At first,
nicotine in single doses alleviates symptoms in ac-
cordance with the self-medication hypothesis, but
chronic smoking contributes to both anxiety and
depression [15-18].

Nicotine is known to have an adverse impact
on sleep. In healthy non-smoking individuals, re-
searchers observed dose-dependent sleep disor-
ders after administration of nicotine, specifically
reduced REM-sleep latency and low subjective
sleep quality ratings [19]. These changes were
similar to ethanol-related effects. Previous poly-
somnography (PSG) studies showed that current
smokers fell asleep later and experienced more
sleep apneas, arousals and leg movements during
sleep. In addition, the architecture of sleep phases
changes, which is demonstrated by an increased
number of REM sleep phases [20]. Wallander et
al. indicated that smoking and increased alcohol
consumption are the two major causes of sleep dis-
orders beyond factors like comorbid mental disor-
ders and somatic dysfunction among UK General
Practice patients [21].

The aim of this study was to evaluate the rela-
tionship between tobacco dependence (TD) and
insomnia in alcohol-dependent patients admit-
ted for addiction treatment. Previous studies have
shown mixed results. Two studies found no rela-
tionship between smoking and insomnia in alco-
hol-dependent patients [22, 23], one study found

a significant relationship in bivariate but not mul-
tivariate analyses [24], and one study found a pos-
itive relationship in multivariate analyses [25].
Unlike these previous studies, this study analyses
relationships between the severity of insomnia and
several different parameters of smoking, includ-
ing the severity of TD, number of cigarettes per
day, and years of smoking in alcoholic patients.
We hypothesised that all three parameters would
correlate with the severity of insomnia. We also
evaluated other factors previously associated with
insomnia in alcohol-dependent patients. Specifi-
cally, we examined relationships between insom-
nia and coexisting psychiatric symptoms, impul-
sivity, severity of alcohol dependence, and amount
of alcohol consumed before entering treatment
programme.

m MATERIAL AND METHODS

Participants

There were 386 patients enrolled in the study.
All patients were alcohol-dependent according to
DSM-IV-TR classification. They were recruited in
addiction treatment centres in the area of Warsaw,
Poland. Most of them (n = 352) were recruited
from residential (inpatient) centres, only 34 were
outpatients. The study protocol was approved by
the Bioethics Committee at the Medical Universi-
ty of Warsaw and the Medical Institutional Review
Board at the University of Michigan. Excluding
criteria were: age under 18 years, active symptoms
or complications of alcohol withdrawal and a di-
agnosis of mental disorders requiring medications
(assessed by the M.IN.I., Mini-International Neuro-
psychiatric Interview) [26], use of other psy-
choactive substance (except from nicotine) and
serious cognitive deficits as assessed by a score
of < 24 on the Mini-Mental State Examination [27].
Each participant signed an informed consent form
before entering the study, understanding that par-
ticipation was voluntary.

Procedure

Patients were recruited to the study at the be-
ginning of the treatment programme within
the first week after admission. Those subjects
who met study inclusion criteria completed
a self-administered questionnaire and two clini-
cian-administered interviews: the M.LN.I. and
the Timeline Follow-Back (TLFB). These proce-
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dures usually took 2-3 hours to complete. Polish
translations of all questionnaires and interviews
were used.

Measures

To assess smoking: Fagerstrom Test of Nic-
otine Dependence (FTND). This six-item ques-
tionnaire measures the severity of TD. Score under
2 points suggests a low probability of TD, 3-4 points
indicates low severity, 5 - moderate severity,
6-7 - high severity and 8-10 - very high severity
of TD [28]. Additionally, we asked about the age
of onset and number of years of smoking.

To assess sleep problems: Athens Insomnia
Scale (AIS). This is a cross-culturally validated,
8-item questionnaire which assessed symptoms
and consequences of insomnia that occurred
during the last month [29]. In this study AIS was
used mainly to assess dichotomised current in-
somnia status. The cut-off score for insomnia in
AlSis 6.

Short version of Sleep Disorder Question-
naire SDQ (SDQ-7). This 7-item scale, de-
rived from the 175-item Sleep Disorders Ques-
tionnaire [30]. In contrast to AIS, SDQ asks
about symptoms of insomnia during longer
period (previous 6 months) [22]. In this study
SDQ-7 was used to assess severity of sleeping
problems.

Brief Symptom Inventory (BSI) was used to
assess the severity of psychiatric symptoms, in-
cluding depression and anxiety over the previous
two weeks. It consists of 53 items. For the purposes
of this study, the Global Severity Index of the BSI
was used [31].

Barratt Impulsiveness Scale (BIS-11) a 30-item
measure often applied as a gold-standard in studies
on impulsive behaviours was used to assess subjec-
tive level of impulsivity [32].

Medical Outcomes Study Social Support Sur-
vey (MOSSSS) [33] contains 20-items to assess
various aspects of social support in patients with
chronic health conditions.

Timeline Follow-Back (TLFB) was used to
evaluate amount of alcohol consumption per day
and frequency of drinking in the last 90 days be-
fore the beginning of treatment. As a measure
of consumed ethanol a standard drink (1 standard
drink = 10 g of pure ethanol) was used. The total
amount of alcohol consumed during last three
months before entering the treatment was mea-
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sured. Each questionnaire had a simple guide how
to transform different kinds of alcoholic beverages
(beer, wine, vodka) into standard drinks. Trained
staff assisted to fill-in the calendar [34].

Michigan Alcohol Screening Test (MAST)
consists of 24 yes/no questions to screen for alcohol
dependence. The total score was used in this study
to assess the severity of alcohol dependence [35]
with higher scores indicating greater severity.

Statistical analysis

Collected data were analysed with STATISTI-
CA software version 10.0. First, we used the Kolm-
ogorov-Smirnov test to check for normal distribu-
tions. In bivariate analyses of continuous variables,
Pearson’s correlation analysis for parametric vari-
ables and Spearman rank correlation analysis for
non-parametric variables were conducted. Next,
we analysed the association between two major
measures: nicotine dependence (FTND score)
and insomnia (AIS, SDQ-7) with alcohol drink-
ing (TFLB, MAST), global BSI score, BIS-11, and
MOSSSS. For continuous variables we used Stu-
dent’s t tests and ANOVAs. Finally, multivariate
linear regression analysis was conducted to eval-
uate predictors of insomnia severity. The SDQ-7
score was used as the dependent variable to as-
sess sleep problems during last 6 months. Those
variables that had significant associations with
insomnia in bivariate analyses were entered into
the regression model as independent variables.
The regression analysis also controlled for age and
gender.

m ResuLTs

Two hundred eighty four males and one hun-
dred two females, all Caucasian, were enrolled in
the study. The participants were 43.8 + 10 years old
on average and they had been dependent on alco-
hol for 19.1 £ 10 years; the median age at onset
of problem drinking was 22 (19.5; 29.5) years. In
the study population, 79.1% (n = 306) were cur-
rent smokers, 12.4% (n = 44) were former smok-
ers and 8.5% (n = 36) never smoked. The median
age of smoking initiation was 17 (interquartile
range: 15; 19) years. Among current smokers 7.8%
(n = 24) scored FIND < 2 which means low
probability of TD. Scores between 3 and 4 got
13.4% (n = 41), 15.4% (n = 47) were moderate
smokers (FTND = 5). Severity of TD was high
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(FIND = 6-7) in 35% (n = 107) and very high
(> 8 in FTND) in 28.4% (n = 87). The mean score
in FTND was 6.12 + 2.09. Almost half of current
smokers (47.9%, n = 146) declared between 11 and
20 cigarettes smoked per day. One third (34.5%,
n = 106) smoked between 21 and 30 cigarettes per
day and 30 participants (9.7%) admitted over 30
cigarettes while 24 (7.8%) smokers smoked less
than 10 cigarettes.

In the study sample, insomnia was observed
in 237 (61.4%) participants who had a total score
> 6 in AIS. There was no difference between smok-
ers and non-smokers in prevalence of insomnia
(chi square = 0.826, df = 1, p = 0.363) but within
the group of current smokers, those with high-
er scores in FTND more often suffered from in-
somnia (p = 0.013; see Fig. 1). In addition, there
was a significant association between the number
of cigarettes smoked per day and severity of sleep
problems (SDQ-7: F = 3.08, p = 0.028; see Fig. 2).
We also noted a significant, albeit small, positive
correlations between severity of TD (FTND) and
severity of insomnia (see Table I). Patients who
started regular smoking earlier in their lives re-
ported more severe insomnia during the preceding
month (AIS). There was no significant correlation
between duration of chronic smoking and severity
of insomnia (AIS; SDQ-7).

The statistical analysis revealed a significant
positive correlation between the severity of in-
somnia during the previous 6 months and sever-
ity of alcohol dependence. Specifically, insomnia
severity correlated significantly with the lifetime
duration of heavy drinking (r = 0.123, p = 0.036),
larger amounts of alcohol consumed during
the past 90 days (TLFB: r = 0.175, p = 0.002), and
higher MAST scores (r = 0.157, p = 0.003).

Subsequently, we analysed correlations be-
tween insomnia severity and psychiatric symp-
toms severity, levels of impulsivity, and social sup-
port. Participants with higher scores on the SDQ-7
had higher scores on the Global Severity Index
of the BSI (r=0.439, p < 0.0005), were more impul-
sive (BIS-11: r = 0.199, p < 0.0005), and had lower
social support (MOSSSS: r = -0.198, p = 0.002).

A multivariate linear regression analysis was
conducted to evaluate independent correlates
of severity of insomnia. All variables were sig-
nificantly associated with SDQ-7 scores (FTND,
MAST, TFLB, duration of alcohol dependence, so-
cial support, global psychiatric symptom severity,

6.8

6.6 -
p=0013

5.4 -

1
AlS>6 AlS< 6

Insomnia

AIS — Athens Insomnia Scale
FTND - Fagerstrém Test for Nicotine Dependence

Figure 1. Association between presence of insomnia
(AIS > 6) and severity of nicotine dependence (FTND)

18 T T T T
ol T ]
p =0.0278 a
14 + -
T J_
~
o
| T @ |
i 1
10 a -
L 1
6 1 1 1 1
0-10 11-20 21-30 > 30

Number of cigarettes

SDQ-7 - Sleep Disorder Questionnaire

Figure 2. Association between severity of sleep prob-
lems and number of cigarettes smoked per day

Table I. Relationships between severity of sleep disor-
der and severity of nicotine dependence, age of smok-
ing onset and number of smoking years

The age Years
FTND of smoking onset | of smoking
AlS r=0.162 R =-0.165 r=-0.008
p = 0.004 p = 0.002 p = 0.898
r=0.230 R =-0.101 r=0.052
SDQ-7 1 ¢ 0.0005 p = 0.060 p=0338

AIS — Athens Insomnia Scale, SDQ-7 — Sleep Disorder
Questionnaire, FTND — Fagerstrém Test for Nicotine Dependence
r— Pearson correlation coefficient, R — Spearman correlation
coefficient

Significant values are presented in bold.
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Table II. Multivariate regression analysis for predictors
of insomnia severity (SDQ-7)

. Beta
Predictive factor coefficient p
Psychopathology (BSI) 0.424 < 0.0005
Severity of nicotine
dependence (FTND) 0.140 0.014
Intensity of drinking (TLFB) 0.123 0.037
Age 0.118 0.119
Severity of alcohol
dependence (MAST) 0.085 0.180
Social support (MOSSSS) -0.074 0.199
Impulsiveness (BIS-11) 0.024 0.710
Duration of alcohol 0019 0.807
dependence
Gender 0.013 0.834

BSI — Brief Symptom Inventory, FTND — Fagerstrom Test for
Nicotine Dependence, TLFB — Timeline Follow-Back, MAST
— Michigan Alcoholism Screening Test, MOSSSS — Medical
Outcomes Study Social Support Survey, BIS-11 — Barratt
Impulsiveness Scale

Significant values are presented in bold. Model: F = 11.496;
df =9.237; corr. R?= 0.277; p < 0.0005

impulsiveness) and were entered along with two
control variables (gender and age). Two variables
were excluded from the regression analysis to avoid
multicollinearity. First was the number of smoked
cigarettes per day that was highly correlated with
FTND scores and second the age of onset of smok-
ing, which was correlated with the years of smok-
ing. The linear regression model was statistically
significant (corr. R? = 0.277, p < 0.0005). The stron-
gest predictor of insomnia severity was psychiatric
symptoms severity (BSI). Two other variables that
remained significant were severity of tobacco de-
pendence (FTND score) and the quantity of alcohol
consumed (total number of drinks) during the last
three months (TFLB). Severity of alcohol depen-
dence (MAST), social support, duration of alcohol
dependence, impulsiveness, age and gender did not
predict insomnia after controlling for other vari-
ables in the study sample (see Table II).

m Discussion

Insomnia and tobacco dependence

In order to assess the relationship between in-
somnia and tobacco smoking, we collected data
from a sample of alcohol-dependent patients partic-
ipating in addiction treatment programmes in Po-
land. In our sample, the prevalence of both insom-
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nia and current smoking was consistent with earlier
findings on alcohol-dependent patients [36, 37].
Importantly, patients were beginning treatment
and initiating abstinence from alcohol. This may
explain in part the high frequency of insomnia.
We did not observe differences between smokers
and non-smokers in the prevalence of insomnia.
Our data suggest that smoking severity, whether
measured by age of onset, cigarette consumption,
or FTND scores, was a better predictor of insom-
nia than dichotomised smoking status.

It has been documented that nicotine, sim-
ilarly to alcohol, changes sleep patterns [38, 39].
In former research on sleep EEG of smokers com-
pared to non-smokers higher percentage of al-
pha frequency was observed, which is typical for
arousal [40, 41]. Simultaneously, lower percentage
of delta frequency was recorded, which is typical
for deep sleep states [39]. These changes in brain
activity at night may be responsible for non-
restorative sleep and increased drowsiness during
the day, despite normal sleep duration. Durazzo
et al. analysed neuroimaging studies of smokers
and non-smokers in order to compare structural
differences in CNS of alcohol-dependent individ-
uals in recovery from alcohol [42]. They observed
lower total volumes of grey matter, especially in
temporal lobes, and larger volumes of white matter
in the frontal lobes of alcohol-dependent smokers
compared to non-smokers. These researchers sug-
gested that continuous smoking delays brain re-
generation during abstinence from alcohol.

Another reason for poor sleep associated with
nicotine use are the night-time awakenings caused
by nicotine craving [43]. Due to the short half-life
of nicotine, its blood concentration rapidly de-
creases at night and smokers with sleep problems
awaken and smoke cigarettes. According to Ried-
er et al., 20% of heavy smokers experience symp-
toms of nicotine withdrawal at night and wake up
for a cigarette [44]. Alcohol-dependent patients
are usually heavy smokers, thus the prevalence
of “night smoking” might be even greater.

In our sample, patients who started smoking
earlier in their lives suffered more often from symp-
toms of insomnia across the last 30 days. Accord-
ing to Brook et al., early smoking initiation during
adolescence induces neuropathological changes in
the CNS, which can lead to sleep abnormalities that
may be difficult to reverse in adulthood [45, 46].
Nicotine and ethanol are often used concurrently
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and chronically. In our study sample, participants
started regular smoking before the age of onset
of problem drinking, which may have exacerbated
alcohol-associated insomnia.

While analysing the relationship between
insomnia and tobacco dependence (TD), it is
important to mention tobacco-related somatic
disorders, especially those associated with the car-
diovascular and respiratory systems that may lead
to insomnia. One cause of disrupted sleep due
to frequent night unconscious awakenings is ob-
structive sleep apnea syndrome (OSAS). Presence
of OSAS leads to non-restorative sleep and subjec-
tive sense of drowsiness during the day. Recently, it
has been documented that chronic heavy smoking
induces symptoms of OSAS independently of oth-
er factors such as obesity [47].

Other correlates of insomnia in alcohol-
-dependent patients

Since a variety of factors leads to the develop-
ment of insomnia in alcohol-dependent popula-
tion, we analysed selected comorbid conditions in
our study sample. Consistent with other research,
our results confirmed that severity of psychiatric
symptoms as measured by the Brief Symptom In-
ventory and drinking quantity before entering
the addiction treatment programmes were predic-
tors of insomnia severity [48]. As previously ob-
served, in the early period of abstinence, patients
often report psychiatric symptoms, especially anx-
iety or mood instability. Insomnia often accompa-
nies those symptoms and conversely, sleep prob-
lems relevantly impair psychological well-being.
In our study, those patients with greater insomnia
severity were characterised by higher levels of im-
pulsivity, lower social support and higher severity
of alcohol dependence. However, none of these
factors was significant in multivariate regression
analysis.

Strengths and limitations correlates. A major
strength of the study was that it assessed multiple
parameters of smoking, rather than simply dichot-
omising the sample into smokers and non-smok-

ers. Previous studies in alcohol-dependent pa-
tients using dichotomisation had conflicting
results with respect to insomnia [22, 23, 25]. As
with two of those studies [22, 23], this study found
no differences between smokers and non-smok-
ers, though it did find differences when smoking
severity, number of cigarettes, or age on smoking
onset were analysed. The goal of treatment of al-
cohol dependence is to achieve long-term absti-
nence or at least harm reduction. Despite thera-
peutic efforts, treatment outcomes are generally
not satisfactory. Thus it is essential to analyse fac-
tors associated with insomnia, because the latter
is known to influence relapse in many studies [1].
Modifiable factors such as smoking are especially
clinically relevant for insomnia that persists de-
spite abstinence from alcohol. Therefore, smokers
should be encouraged and provided treatment to
stop smoking.

One important limitation of our study is
the lack of the assessment of night and day smok-
ing patterns. Smoking during the night and short
time between last cigarette and the bed time can
significantly affect sleep problems. In addition,
we did not measure the level of cotinine, the main
metabolite of nicotine in blood, which could pro-
vide more reliable data. Moreover, we did not use
any objective measure of insomnia such as actig-
raphy or polysomnography. The study protocol
was based on subjective individual reports. Sub-
jective and objective data might be inconsistent.
However, in the population of alcohol-dependent
individuals, subjective measures might have clini-
cal value because they truly reflect risk for relapse
associated with insomnia [49].

m CONCLUSIONS

The study outcomes show that smoking is im-
portant factor influencing the course of alcohol
dependence. The severity of nicotine dependence
is linked to sleep disorders among alcohol-de-
pendent individuals. It is important to provide
the treatment of nicotine dependence in alcohol
treatment programmes.

Conflict of interest/Konflikt interesow

None declared./Nie wystepuje.

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 1



32 Anna Wnorowska, Anna Klimkiewicz, Andrzej Jakubczyk, Maciej Kopera, Kirk Jeffrey Brower, Marcin Wojnar

Financial support/Finansowanie

Ministry of Science and Higher Education/Ministerstwo Nauki i Szkolnictwa Wyzszego,
grant no NN405357239; Fogarty International Center, NIDA, International Substance Abuse
Research Program, grant no D43-TW05818; Fogarty International Center, NIAAA, Interna-
tional Collaborative Alcohol & Injury Research Training Program, grant no D43-TW007569;
NIAAA grant no R21 AA016104, NCN, grant no 2012/07/B/HS6/02370.

Ethics/Etyka

The work described in this article has been carried out in accordance with the Code
of Ethics of the World Medical Association (Declaration of Helsinki) on medical research
involving human subjects, EU Directive (210/63/EU) on protection of animals used for
scientific purposes, Uniform Requirements for manuscripts submitted to biomedical journals
and the ethical principles defined in the Farmington Consensus of 1997.

Tresci przedstawione w pracy sa zgodne z zasadami Deklaracji Helsinskiej odnoszacymi
si¢ do badan z udzialem ludzi, dyrektywami UE dotyczacymi ochrony zwierzat uzywanych
do celow naukowych, ujednoliconymi wymaganiami dla czasopism biomedycznych oraz
z zasadami etycznymi okreslonymi w Porozumieniu z Farmington w 1997 roku.

References/Pismiennictwo

1. Brower KJ. Insomnia, alcoholism and relapse. Sleep Med Rev 2003; 7(6): 523-39.

2. Wojnar M, Ilgen MA, Wojnar J, McCammon RJ, Valenstein M, Brower KJ. Sleep pro-
blems and suicidality in the National Comorbidity Survey Replication. J Psychiatr Res
2009; 43(5): 526-31.

3. McCall WV, Black CG. The link between suicide and insomnia: theoretical mechanisms.
Curr Psychiatry Rep 2013; 15(9): 389.

4. Beck F, Richard JB, Leger D. Insomnia and total sleep time in France: prevalence and
associated socio-demographic factors in a general population survey. Rev Neurol (Paris)
2013; 169(12): 956-64.

5. Brower KJ. Alcohol’s effects on sleep in alcoholics. Alcohol Res Health 2001; 25(2):
110-25.

6. World Health Organization. WHO Report on the Global Tobacco Epidemic, 2015: Raising
taxes on tobacco. Geneva 2015.

7. Kalman D, Morissette SB, George TP. Co-morbidity of smoking in patients with psychia-
tric and substance use disorders. Am J Addict 2005; 14(2): 106-23.

8. World Health Organization, Global Adult Tobacco Survey Poland 2009-2010. Ministry
of Health, WHO Regional Office for Europe, Warsaw 2011.

9. Friend KB, Pagano ME. Changes in cigarette consumption and drinking outcomes: fin-
dings from Project MATCH. J Subst Abuse Treat 2005; 29(3): 221-9.

10. Burns BE, Proctor WR. Cigarette smoke exposure greatly increases alcohol consumption
in adolescent C57BL/6 mice. Alcohol Clin Exp Res 2013; 37 Suppl 1: E364-72.

11. Soderpalm B, Ericson M, Olausson P, Blomqvist O, Engel JA. Nicotinic mechanisms
involved in the dopamine activating and reinforcing properties of ethanol. Behav Brain
Res 2000; 113(1-2): 85-96.

12. Tizabi Y, Copeland RL Jr, Louis VA, Taylor RE. Effects of combined systemic alcohol
and central nicotine administration into ventral tegmental area on dopamine release in
the nucleus accumbens. Alcohol Clin Exp Res 2002; 26(3): 394-9.

13. Hashibe M, Brennan P, Chuang SC, Boccia S, Castellsague X, Chen C, et al. Interaction
between tobacco and alcohol use and the risk of head and neck cancer: pooled analysis in
the International Head and Neck Cancer Epidemiology Consortium. Cancer Epidemiol
Biomarkers Prev 2009; 18(2): 541-50.

14. Hurt RD, Offord KP, Croghan IT, Gomez-Dahl L, Kottke TE, Morse RM, et al. Mortality
following inpatient addictions treatment. Role of tobacco use in a community-based
cohort. JAMA 1996; 275(14): 1097-103.

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 1



Relationship between insomnia and tobacco smoking in alcohol-dependent patients
Zwigzek bezsenno$ci i palenia tytoniu u pacjentéw uzaleznionych od alkoholu

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Breslau N, Novak SP, Kessler RC. Psychiatric disorders and stages of smoking. Bio/
Psychiatry 2004; 55(1): 69-76.

Goodwin RD, Lewinsohn PM, Seeley JR. Cigarette smoking and panic attacks among
young adults in the community: the role of parental smoking and anxiety disorders. Bio/
Psychiatry 2005; 58(9): 686-93.

Iniguez SD, Warren BL, Parise EM, Alcantara LF, Schuh B, Maffeo ML, et al. Nicotine
exposure during adolescence induces a depression-like state in adulthood. Neuropsycho-
pharmacology 2009; 34(6): 1609-24.

McLeish AC, Zvolensky MJ, Bucossi MM. Interaction between smoking rate and anxiety
sensitivity: relation to anticipatory anxiety and panic-relevant avoidance among daily
smokers. J Anxiety Disord 2007; 21(6): 849-59.

Jaehne A, Unbehaun T, Feige B, Herr S, Appel A, Riemann D. The influence of 8 and 16
mg nicotine patches on sleep in healthy non-smokers. Pharmacopsychiatry 2014; 47(2):
73-8.

Jaehne A, Unbehaun T, Feige B, Lutz UC, Batra A, Riemann D. How smoking affects
sleep: a polysomnographical analysis. Sleep Med 2012; 13(10): 1286-92.

Wallander MA, Johansson S, Ruigomez A, Garcia Rodriguez LA, Jones R. Morbidity
associated with sleep disorders in primary care: a longitudinal cohort study. Prim Care
Companion J Clin Psychiatry 2007; 9(5): 338-45.

Brower KJ, Wojnar M, Sliwerska E, Armitage R, Burmeister M. PER3 polymorphism
and insomnia severity in alcohol dependence. Sleep 2012; 35(4): 571-7.

Perney P, Lehert P, Mason BJ. Sleep disturbance in alcoholism: proposal of a simple
measurement, and results from a 24-week randomized controlled study of alcohol-depen-
dent patients assessing acamprosate efficacy. Alcohol Alcohol 2012; 47(2): 133-9.
Zhabenko N, Wojnar M, Brower KJ. Prevalence and correlates of insomnia in a Polish
sample of alcohol-dependent patients. Alcohol Clin Exp Res 2012; 36(9): 1600-7.
Chakravorty S, Grandner MA, Kranzler HR, Mavandadi S, Kling MA, Perlis ML, et al.
Insomnia in alcohol dependence: predictors of symptoms in a sample of veterans referred
from primary care. Am J Addict 2013; 22(3): 266-70.

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The Mini-
International Neuropsychiatric Interview (M.LN.L): the development and validation
of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychia-
try 1998; 59 Suppl 20: 22-33; quiz 4-57.

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical method for grad-
ing the cognitive state of patients for the clinician. J Psychiatr Res 1975; 12(3): 189-98.
Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for
Nicotine Dependence: a revision of the Fagerstrom Tolerance Questionnaire. Br J Addict
1991; 86(9): 1119-27.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale: validation
of an instrument based on ICD-10 criteria. J Psychosom Res 2000; 48(6): 555-60.
Douglass AB, Bornstein R, Nino-Murcia G, Keenan S, Miles L, Zarcone VP Jr, et al.
The Sleep Disorders Questionnaire. I: Creation and multivariate structure of SDQ. Sleep
1994; 17(2): 160-7.

Derogatis LR, Melisaratos N. The Brief Symptom Inventory: an introductory report. Psy-
chol Med 1983; 13(3): 595-605.

Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt impulsiveness scale.
J Clin Psychol 1995; 51(6): 768-74.

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 1991; 32(6):
705-14.

Sobell LC, Sobell MB. Timeline Follow-Back: a technique for assessing self-reported
alcohol consumption. Totowa, NJ: Humana Press; 1992.

Selzer ML. The Michigan alcoholism screening test: the quest for a new diagnostic in-
strument. Am J Psychiatry 1971; 127(12): 1653-8.

Brower KJ. Assessment and treatment of insomnia in adult patients with alcohol use
disorders. Alcohol 2015; 49(4): 417-27.

33

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 1



34 Anna Wnorowska, Anna Klimkiewicz, Andrzej Jakubczyk, Maciej Kopera, Kirk Jeffrey Brower, Marcin Wojnar

37. Guydish J, Passalacqua E, Pagano A, Martinez C, Le T, Chun J, et al. An international
systematic review of smoking prevalence in addiction treatment. Addiction 2016; 111(2):
220-30.

38. Garcia AN, Salloum IM. Polysomnographic sleep disturbances in nicotine, caffeine, al-
cohol, cocaine, opioid, and cannabis use: A focused review. Am J Addict 2015; 24(7):
590-8.

39. Zhang L, Samet J, Caffo B, Bankman I, Punjabi NM. Power spectral analysis of EEG
activity during sleep in cigarette smokers. Chest 2008; 133(2): 427-32.

40. Colrain IM, Crowley KE, Nicholas CL, Padilla M, Baker FC. The impact of alcoholism
on sleep evoked Delta frequency responses. Biol Psychiatry 2009; 66(2): 177-84.

41. Zhang L, Samet J, Caffo B, Punjabi NM. Cigarette smoking and nocturnal sleep architec-
ture. Am J Epidemiol 2006; 164(6): 529-37.

42. Durazzo TC, Meyerhoff DJ. Neurobiological and neurocognitive effects of chronic ciga-
rette smoking and alcoholism. Front Biosci 2007; 12: 4079-100.

43. Peters EN, Fucito LM, Novosad C, Toll BA, O’Malley SS. Effect of night smoking, sleep
disturbance, and their co-occurrence on smoking outcomes. Psychol Addict Behav 2011,
25(2): 312-9.

44, Rieder A, Kunze U, Groman E, Kiefer I, Schoberberger R. Nocturnal sleep-disturbing
nicotine craving: a newly described symptom of extreme nicotine dependence. Acta Med
Austriaca 2001; 28(1): 21-2.

45. Brook DW, Brook JS, Zhang C, Cohen P, Whiteman M. Drug use and the risk of major
depressive disorder, alcohol dependence, and substance use disorders. Arch Gen Psychiatry
2002; 59(11): 1039-44.

46. Brook JS, Zhang C, Rubenstone E, Brook DW. Insomnia in adults: the impact of earlier
cigarette smoking from adolescence to adulthood. J Addict Med 2015; 9(1): 40-5.

47. Porebska I, Kosacka M, Chola J, Gtadka A, Wnek P, Brzecka A, et al. Smoking among
patients with obstructive sleep apnea syndrome — preliminary report. Pol Merkur Lekar-
ski2014; 37(221): 265-8.

48. Zhabenko O, Krentzman AR, Robinson EA, Brower KJ. A longitudinal study of drinking
and depression as predictors of insomnia in alcohol-dependent individuals. Subst Use
Misuse 2013; 48(7): 495-505.

49. Currie SR, Malhotra S, Clark S. Agreement among subjective, objective, and collateral
measures of insomnia in postwithdrawal recovering alcoholics. Behav Sleep Med 2004;
2(3): 148-61.

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 1



