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Abstract
The goal of the present study was to identify predictors of smoking severity in patients with
schizophrenia and co-occurring alcohol use disorders (AUD). Our hypothesis was that negative
symptoms of schizophrenia, severity of depression, male gender, drinking severity and
recreational drug use were associated with increased smoking. Clinical data, including
demographic variables, alcohol and substance use severity, psychiatric medications, severity of
depression, positive and negative symptoms of schizophrenia were analyzed in a cohort of 90
patients with schizophrenia or schizoaffective disorder and AUD. 88% of participants were
smokers; they smoked an average of 15 cigarettes/day. Zero-inflated negative binomial regression
analyses demonstrated that alcohol use severity, gender and severity of negative symptoms were
not predictive of the number of cigarettes smoked. Smoking severity was positively related to
Caucasian race, psychosis severity (PANSS general score) and medications (conventional
antipsychotics). Subjects, who used recreational drugs, smoked less. In summary, severe,
treatment resistant schizophrenia, and conventional antipsychotic treatment is associated with
heavy smoking in patients with schizophrenia and AUD regardless of gender, or alcohol use.

INTRODUCTION
Cigarette smoking in schizophrenia has been a major challenge for treatment providers over
the past decades. The prevalence of cigarette smoking is higher in patients with
schizophrenia compared to the general population and to mentally ill patients worldwide.1
Most patients with schizophrenia start smoking before the onset of psychosis, and inhale
more deeply.2 Patients with schizophrenia are less likely to quit smoking,1,3–5 and they may
be at greater risk of smoking-related morbidity and mortality.6

The strong association between nicotine dependence and schizophrenia is not well
understood. Negative symptoms of schizophrenia (especially passive withdrawal and social
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avoidance) were found to be associated with increased smoking.2 Smoking temporarily
improves negative symptoms and attention in patients with schizophrenia7–9 and reduces
sensory-gating deficits.10–11 Based on these findings our hypothesis was that smoking
severity will be associated with the severity of negative symptoms in patients with
schizophrenia and AUD.

Negative symptoms of schizophrenia (especially difficulty in abstract thinking) are
associated with cognitive impairment (impaired memory and attention).12 Treatment with
conventional and depot antipsychotics is also associated with heavy smoking and negative
symptoms.13–16 It is not clear, whether genetic predisposition, psychosis severity,
recreational drug use or psychiatric medications are responsible for the heavy smoking in
schizophrenia.

Over one-third of patients with schizophrenia meet criteria for an alcohol use disorder
(AUD) – more than three times the prevalence in the population at large.17–18 Smoking and
alcohol use are frequently associated with one another, and may both influence, or be
influenced by, psychiatric symptoms. Male gender is associated with heavy drinking and
higher prevalence of substance abuse and dependence.17 Depression is associated with
smoking and alcohol use, especially in women.19–20 Our hypothesis was that severity of
depression, male gender, drinking severity and recreational drug use were associated with
increased smoking. The goal of the present study was to identify possible predictors of
smoking severity in a research cohort of patients with schizophrenia or schizoaffective
disorder and co-occurring AUDs, focusing on the possible influence of demographic
variables (age, gender, race), co-occurring alcohol and substance use, severity of psychiatric
symptoms (depression and psychosis), and psychiatric medications (conventional and
atypical antipsychotics).

METHODS
PARTICIPANTS

Clinical data from 90 participants enrolled in an NIAAA-funded, controlled trial of directly
monitored naltrexone treatment for AUD in schizophrenia (ClinicalTrials.gov identifier
NCT00145847)21 were analyzed. Participants were outpatients with schizophrenia or
schizoaffective disorder with co-occurring alcohol dependence or abuse. They were
recruited from community mental health clinics in Syracuse, New York and provided
written informed consent. Patients with opioid abuse or dependence were excluded, but
other drug use was allowed. All participants were prescribed antipsychotics. The present
analysis included only the baseline data collected during the screening phase prior to
initiation of naltrexone treatment for AUDs.

MEAURES OF ALCOHOL AND SUBSTANCE USE
Alcohol and substance use were assessed with biological measures {breathalyzer, urine
toxicology screen}, self-report {the Addiction Severity Index (ASI),22 Timeline Follow-
Back (TLFB)23}, and diagnostic interview with the Structured Clinical Interview for DSM-
IV (SCID).24 The number of cigarettes smoked was recorded every day for 30 days using
the TLFB. Urine toxicology screen was performed to check for cocaine, opioid,
metamphetamine, cannabis and amphetamine use. Patients with opioid abuse or dependence
were excluded from the study.

MEASURES OF PSYCHIATRIC SEVERITY
Schizophrenia symptoms were assessed by the Positive and Negative Syndrome Scale
(PANSS).25 Diagnosis of schizophrenia vs. schizoaffective disorder was determined using
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the SCID. Depression was assessed with the Calgary Depression Scale for Schizophrenia
[CDSS].26 A Global Assessment of Functioning (GAF) score was also determined.27

DEMOGRAPHIC VARIABLES
Baseline demographic data included age, gender, race, ethnicity, monthly income, level of
education, marital and employment status.

STATISTICAL ANALYSES
Statistical analyses included all 90 patients; statistical modeling was done with Stata
Statistical Software (version 11.1, College Station, TX: StataCorp LP.) and SPSS for
Windows, (version 15.0, Chicago: SPSS Inc.)All tests employed two-tailed alpha =.05, and
statistical assumptions were tested in concert with the techniques employed

Because our dependent variable (number of cigarettes smoked) is non-continuous and
included excess zero counts, we utilized zero-inflated negative binomial regression (ZINB)
to assess the contribution of several predictors on the number of cigarettes smoked. Zero-
inflation models assess the contribution that predictors make to either the zero-inflated
portion of the model (which in our case was predicting the likelihood of choosing not to
smoke cigarettes) and/or to the non-inflated part of the model (interpreted as a typical
ordinary least squares regression analysis, predicting the actual number of cigarettes
smoked).

We assessed the contributions of age, gender, race (Caucasian vs. not), number of drinking
days per month, use of recreational drugs (yes/no), diagnosis (schizophrenia vs.
schizoaffective disorder), depression severity (Calgary score), psychosis severity (PANSS
positive, PANSS negative and PANSS general score) and type of antipsychotic treatment
(conventional, atypical or both) in the non-inflated part of our model. Use of recreational
drugs (yes/no), Calgary depression scores and PANSS psychosis severity scores were also
used as predictors in the inflation portion of our model.

RESULTS
Demographic data, psychiatric diagnoses and symptom severity, alcohol and substance use
are summarized in Table 1.

The majority of participants were middle-aged, male, non-Caucasian, single, low-income,
unemployed and supported on welfare or disability payments. Half of the patients were
diagnosed with schizophrenia, the remainder with schizoaffective disorder. Mean GAF score
reflected some impairment of reality testing or communication, or major impairment in
several areas of functioning. PANSS positive and negative symptoms were relatively low
compared to the inpatient standard used as a normative group in PANSS manual.25

Alcohol use disorder consisted of dependence in 95% and abuse in 5% of participants.
Baseline alcohol use averaged 4 days per week and 11 drinks per drinking day. 88% of
participants (79 out of 90) were daily smokers; they smoked an average of 15 cigarettes per
day. Sixty-two patients (69%) used other drugs occasionally, including marijuana (42
patients, 47%), cocaine (29 patients, 32%), sedatives (10 patients, 11%) opioids (6 patients,
7%) and metamphetamine (2 patients, 2%).

Most patients were treated with atypical antipsychotics (see Table 1). Nine patients (10%)
were prescribed both conventional and atypical antipsychotics. Seventeen patients (19%)
were treated with conventional antipsychotics. Antidepressants, mood stabilizers and
sedatives were also used in combination with antipsychotics.
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Results of zero-inflated negative binomial (ZINB) regression analyses are shown in Table 2.
Individual ZINB coefficients and associated p-values indicated that Caucasian race was
positively associated with smoking severity (b=0.405, p<0.01). PANSS general score was
also positively associated with the number of cigarettes smoked (b=0.029, p<0.03). Patients
on atypical antipsychotic medications (N=82) smoked less than patients on conventional
antipsychotic medications (b=−0.392, p<0.04). The use of recreational drugs was shown to
have a negative association with the number of cigarettes smoked (b=−0.408, p<0.01),
meaning that fewer cigarettes were reported for those using recreational drugs. Interestingly,
recreational drug use was also marginally significant in its contribution to zero-inflation (b=
−1.412, p=0.053), indicating, that those who used recreational drugs were less likely to
report zero cigarettes (less likely to be non-smokers).

In contrast to previous studies,19,20 there was no association between smoking, gender and
alcohol use severity in our cohort of patients. Smoking severity was not associated with
scores on the Calgary Depression Scale for Schizophrenia, or psychiatric diagnosis
(schizophrenia vs. schizoaffective disorder).

CONCLUSIONS
The goal of the present study was to identify possible predictors of smoking severity in
patients with schizophrenia or schizoaffective disorder and co-occurring AUDs. Our
hypothesis was that severity of negative symptoms, severity of depression, male gender,
drinking severity and other drug use were associated with increased smoking. In contrast, we
found, that smoking severity was independent of gender and alcohol use severity, but it was
positively related to Caucasian race, psychosis severity (PANSS general score) and
conventional antipsychotic medications. The prevalence of smoking (88%) in our sample of
patients with co-occurring schizophrenia and alcohol dependence was at the higher end of
previously reported ranges of smoking rates, and markedly higher than the reported rate for
patients with schizophrenia alone (62%).1 Margolese et al.28 found similar (89%) smoking
rate in patients with schizophrenia and co-occurring substance use disorders. In contrast to
patients without AUD,2,29 negative symptoms of schizophrenia (e.g. passive withdrawal and
social avoidance) were not associated with increased smoking in our AUD sample, possibly
because alcohol and other drug use (e.g. cocaine, marijuana) decreased PANSS negative
scores.28

Surprisingly, the use of recreational drugs was associated with less smoking in our cohort.
One possible explanation is that subjects, who smoked marijuana, smoked less cigarettes.
Further studies are needed to test this hypothesis – our present study was not powered to
detect differences is recreational drug use. On the other hand, we found, that subjects, who
used recreational drugs were less likely to be non-smokers. This marginally significant
finding supports our original hypothesis, that smoking status is associated with recreational
drug use.

There is an association between depression and smoking19 as well as depression and alcohol
use20 in the general population. The lack of association between smoking severity and the
Calgary Depression Score was an unexpected finding in patients with schizophrenia and
AUD. Literature on this subject is very limited. Garpegui et al.29 described a cheerfulness
effect and a calming effect of smoking in patients with schizophrenia. Further studies are
needed to understand the role that depression plays in smoking in adults with schizophrenia.

Smoking severity in patients with schizophrenia may reflect both severity of psychosis and
depression. Symptoms of “guilt feelings” “active social avoidance” and “disturbance of
volition” may be associated with both psychosis and depression. This problem underlies the
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importance of breaking down complex scales (like the PANSS general scale) to the level of
individual symptoms to increase validity. To make this issue even more complicated,
“Depression” is part of the PANSS general scale. Further studies are needed to determine
whether severity of psychosis or depression is associated with heavy smoking in
schizophrenia.

Patients treated with conventional, antipsychotics in our cohort smoked more than patients
receiving atypical antipsychotic medications. These patients usually had a longstanding and
severe illness; they were disabled, and did not improve on other psychotropic medications.
This finding is consistent with other studies suggesting that patients treated with depot or
conventional antipsychotics smoke more,13–16 and have more difficulties in quitting
smoking.16 Since most patients start to smoke before the onset and treatment of
schizophrenia,2 it is likely, that fluphenazine or haloperidol therapy does not directly
increase smoking, rather it is an indicator of psychosis severity, which is not reflected in
PANSS positive scores due to the beneficial effect of treatment on positive symptoms (and
less effect on general symptoms). These findings support the hypothesis, that smoking
severity in schizophrenia is related to psychosis severity.

On the other hand, treatment with conventional antipsychotics may result in akathisia,
parkinsonism and cognitive impairment. According to the “self medication hypothesis”
patients may smoke more in order to relieve their negative and cognitive symptoms and to
reduce akathisia and parkinsonism - by lowering antipsychotic medication levels.30,31

Smoking cigarettes may provide a sense of control over antipsychotic medication side
effects in patients treated with depot antipsychotic medications, where noncompliance is not
an option. In addition, cognitive impairment associated with severe negative symptoms and
typical antipsychotic treatment may make it difficult for patients to limit their smoking.12,16

Based on our findings, both psychosis severity and conventional antipsychotic medications
are positively associated with smoking severity in schizophrenia and AUD. The fact, that
most patients start to smoke before the onset of schizophrenia2 makes it likely, that
antipsychotics do not trigger nicotine dependence, but it cannot be ruled out, that they make
it worse. Caucasian race is associated with increased smoking in both mentally ill and non-
mentally ill populations.32 Further studies are needed to clarify whether Caucasians are
more vulnerable to the harmful effects of nicotine.

Strengths of the present study are that it is naturalistic, having allowed inclusion of patients
with multiple substance use and medical co-morbidities33 with the use of standardized
measures of psychosis severity and alcohol and other substance use. Limitations of the study
include the small cohort (N=90), exclusion of opioid abuse/dependence and absence of
objective smoking measures (e.g. cotinine, nicotine levels, breath CO testing) other than
self-report via the Timeline Follow-Back procedure.

In summary, our results suggest that severe, treatment resistant schizophrenia is associated
with heavy smoking in patients with schizophrenia and AUD regardless of gender, and
alcohol use. Treatment with conventional antipsychotics significantly increases smoking
severity. Further research is needed to clarify underlying causes of the observed strong
association between psychosis and smoking severity.

Acknowledgments
This research was supported by grant RO1 AA013655 from the National Institute on Alcohol Abuse and
Alcoholism, Bethesda, MD (Dr. Batki) and a 2008 Young Investigator Award to Dr. Meszaros from NARSAD,
Great Neck, NY.

Meszaros et al. Page 5

Am J Addict. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The assistance of Michelle Cavallerano is gratefully acknowledged.

REFERENCES
1. de Leon J, Diaz FJ. A meta-analysis of worldwide studies demonstrates an association between

schizophrenia and tobacco smoking behaviors. Schizophr Res. 2005; 76:135–157. [PubMed:
15949648]

2. Strand JE, Nyback H. Tobacco use in schizophrenia: a study of cotinine concentrations in the saliva
of patients and controls. Eur Psychiatry. 2005; 20:50–54. [PubMed: 15642444]

3. Levander S, Eberhard J, Lindstrom E. Nicotine use and its correlates in patients with psychosis.
Acta Psychiatr Scand Suppl. 2007; 435:27–32. [PubMed: 17953523]

4. Tidey JW, Rohsenow DJ, Kaplan GB, Swift RM, Adolfo AB. Effects of smoking abstinence,
smoking cues and nicotine replacement in smokers with schizophrenia and controls. Nicotine Tob
Res. 2008; 10:1047–1056. [PubMed: 18584468]

5. Ziedonis D, Hitsman B, Beckham JC, et al. Tobacco use and cessation in psychiatric disorders:
National Institute of Mental Health report. Nicotine Tob Res. 2008; 10:1691–1715. [PubMed:
19023823]

6. Fagerstrom K, Aubin HJ. Management of smoking cessation in patients with psychiatric disorders.
Curr Med Res Opin. 2009; 25:511–518. [PubMed: 19192999]

7. Smith RC, Infante M, Ali A, Nigam S, Kotsaftis A. Effects of Cigarette Smoking on
Psychopathology Scores in Patients With Schizophrenia: An Experimental Study. Subst Abus.
2001; 22:175–186. [PubMed: 12466677]

8. Sacco KA, Termine A, Seyal A, et al. Effects of cigarette smoking on spatial working memory and
attentional deficits in schizophrenia: involvement of nicotinic receptor mechanisms. Arch Gen
Psychiatry. 2005; 62:649–659. [PubMed: 15939842]

9. Heishman SJ, Kleykamp BA, Singleton EG. Meta-analysis of the acute effects of nicotine and
smoking on human performance. Psychopharmacology (Berl). 2010; 210:453–469. [PubMed:
20414766]

10. Kumari V, Soni W, Sharma T. Influence of cigarette smoking on prepulse inhibition of the acoustic
startle response in schizophrenia. Hum Psychopharmacol. 2001; 16:321–326. [PubMed:
12404567]

11. Evans DE, Drobes DJ. Nicotine self-medication of cognitive-attentional processing. Addict Biol.
2009; 14:32–42. [PubMed: 18855804]

12. Klingberg S, Wittorf A, Wiedemann G. Disorganization and cognitive impairment in
schizophrenia: independent symptom dimensions? Eur Arch Psychiatry Clin Neurosci. 2006;
256:532–540. [PubMed: 17164977]

13. Procyshyn RM, Ihsan N, Thompson D. A comparison of smoking behaviours between patients
treated with clozapine and depot neuroleptics. Int Clin Psychopharmacol. 2001; 16:291–294.
[PubMed: 11552773]

14. Aguilar MC, Gurpegui M, Diaz FJ, de Leon J. Nicotine dependence and symptoms in
schizophrenia: naturalistic study of complex interactions. Br J Psychiatry. 2005; 186:215–221.
[PubMed: 15738502]

15. McEvoy JP, Freudenreich O, Levin ED, Rose JE. Haloperidol increases smoking in patients with
schizophrenia. Psychopharmacology (Berl). 1995; 119:124–126. [PubMed: 7675943]

16. George TP, Ziedonis DM, Feingold A, et al. Nicotine transdermal patch and atypical antipsychotic
medications for smoking cessation in schizophrenia. Am J Psychiatry. 2000; 157:1835–1842.
[PubMed: 11058482]

17. Regier DA, Farmer ME, Rae DS, et al. Comorbidity of mental disorders with alcohol and other
drug abuse. Results from the Epidemiologic Catchment Area (ECA) Study. JAMA. 1990;
264:2511–2518. [PubMed: 2232018]

18. Green AI, Brown ES. Comorbid schizophrenia and substance abuse. J Clin Psychiatry. 2006;
67(9):e08. [PubMed: 17081075]

Meszaros et al. Page 6

Am J Addict. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



19. Korhonen T, Broms U, Varjonen J, et al. Smoking behaviour as a predictor of depression among
Finnish men and women: a prospective cohort study of adult twins. Psychol Med. 2007; 37:705–
715. [PubMed: 17181913]

20. Madden JS. Alcohol and depression. Br J Hosp Med. 1993; 50:261–264. [PubMed: 8220840]
21. Batki SL, Dimmock JA, Ploutz-Snyder R, Meszaros ZS, Canfield K. Directly Monitored

Naltrexone Reduces Heavy Drinking in Schizophrenia: Preliminary Analysis of a Controlled Trial.
Alcoholism Clinical and Experimental Research. 2009; 33 s1:1–346.

22. McLellan AT, Kushner H, Metzger D, et al. The Fifth Edition of the Addiction Severity Index. J
Subst Abuse Treat. 1992; 9:199–213. [PubMed: 1334156]

23. Sobell, LC.; Sobell, MB.; Maisto, SA.; Cooper, AM. Time-line follow-back assessment method.
In: Lettieri, DJ.; Sayers, MA.; Nelson, JE., editors. Alcoholism Treatment Assessment Research
Instruments. Treatment Handbook Series: Vol 2. Washington, DC: National Institute on Alcohol
Abuse and Alcoholism; 1985. p. 530-534.DHHS Publication No. 85-1380

24. First, MB.; Spitzer, RL.; Gibbon, M.; Williams, JBW. Structured clinical interview for DSM-IV
axis I disorders, Research Version (Patient Edition). Washington DC: American Psychiatric Press,
Inc.; 2001.

25. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for
schizophrenia. Schizophr Bull. 1987; 13:261–276. [PubMed: 3616518]

26. Addington D, Addington J, Maticka-Tyndale E. Assessing depression in schizophrenia: the
Calgary Depression Scale. Br J Psychiatry Suppl. 1993:39–44. [PubMed: 8110442]

27. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The global assessment scale. A procedure for measuring
overall severity of psychiatric disturbance. Arch Gen Psychiatry. 1976; 33:766–771. [PubMed:
938196]

28. Margolese HC, Malchy L, Negrete JC, Tempier R, Gill K. Drug and alcohol use among patients
with schizophrenia and related psychoses: levels and consequences. Schizophr Res. 2004; 67:157–
166. [PubMed: 14984874]

29. Gurpegui M, Martinez-Ortega JM, Jurado D, Aguilar MC, Diaz FJ, de Leon J. Subjective effects
and the main reason for smoking in outpatients with schizophrenia: a case-control study. Compr
Psychiatry. 2007; 48:186–191. [PubMed: 17292710]

30. Jann MW, Ereshefsky L, Saklad SR. Clinical pharmacokinetics of the depot antipsychotics. Clin
Pharmacokinet. 1985; 10:315–333. [PubMed: 2864156]

31. Barnes M, Lawford BR, Burton SC, et al. Smoking and schizophrenia: is symptom profile related
to smoking and which antipsychotic medication is of benefit in reducing cigarette use? Aust N Z J
Psychiatry. 2006; 40:575–580. [PubMed: 16756583]

32. Dixon L, Medoff DR, Wohlheiter K, et al. Correlates of severity of smoking among persons with
severe mental illness. Am J Addict. 2007; 16:101–110. [PubMed: 17453611]

33. Batki SL, Meszaros ZS, Strutynski K, et al. Medical comorbidity in patients with schizophrenia
and alcohol dependence. Schizophr Res. 2009; 107:139–146. [PubMed: 19022627]

Meszaros et al. Page 7

Am J Addict. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Meszaros et al. Page 8

Table 1

Socio-demographic and clinical characteristics (N=90)

Demographics Mean±SD Range

 Age (years) 41.8±9.0 22–59

 Education (years) 11.6±2.3 6–17

 Monthly Income (USD) 417 ± 351 0–1300

No. %

 Gender: Male 64 71.1

 Race:

  African American 37 41.1

  Caucasian 38 42.2

  Native American 2 2.2

  Mixed/Other 13 14.4

 Ethnicity: Hispanic 5 5.6

 Employment: Currently employed/Student 9 10

 Marital Status:

  Married 6 6.7

  Never Married 58 64.4

  Other (divorced, widowed) 25 27.8

Diagnosis No. %

  Schizophrenia 45 50

  Schizoaffective Disorder 45 50

Psychiatric Symptom Severity Mean±SD Range

  GAF 39.6±6.6 30–60

  PANSS General Score 32.4±7.1 20–49

  PANSS Negative Symptoms 13.5±4.9 7–30

  PANSS Positive Symptoms 15.4±5.2 7–31

  Calgary Score 5.22±4.0 0–15

Addiction Severity Mean±SD Range

  Number of cigarettes/week 108.6±98.7 0–510

  Number of standard drinks/week 35.3±46.1 0–269

  Number of drinking days/month 14.8±8.6 2–30

  Cocaine use (days/month) 2.2±4.7 0–20

  Marijuana use (days/month) 6.6±10.2 0–30

  Sedative use (days/month) 2.5±8.0 0–30

Psychiatric Medications No. of patients %

 Atypical antipsychotic drugs 82 91.1

  Quietapine 35 38.9

  Risperidone 33 36.7

  Olanzapine 18 20
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Demographics Mean±SD Range

  Aripiprazole 16 17.8

  Ziprasidone 8 8.9

  Clozapine 4 4.4

 Conventional antipsychotic drugs 17 18.9

  Fluphenazine decanoate 9 10

  Haloperidol decanoate 5 5.5

  Haloperidol 3 3.3

 Antidepressants 49 54.4

  SSRI’s 27 30

  Non-SSRI antidepressants 28 31.1

  Bupropion 7 7.77

 Mood stabilizers 26 28.9

  Valproate 19 21.1

  Lamotrigine/oxcarbazepine 7 7.77

  Topiramate 2 2.2

  Lithium 1 1.1

 Benzodiazepines/sedatives 27 30

 Other medications 20 22.2

  Benztropine 19 21.1

  Atomoxetin 1 1.1
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