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Background. Epidemiological and experimental models have been applied to describe the disproportionately high prevalence of
tobacco use in patients with mental illness. This observed association has become a dire public health concern.The main objective
of the present study was to examine the provision of tobacco treatment strategies in a community teaching hospital serving a
predominantly underserved African American population. Methods. The study was designed as a retrospective review of eight
hundred and thirty patients admitted to the inpatient psychiatric units. Results. 52.2% of the entire cohort described themselves
as current smokers. Gender, primary psychiatric diagnosis, and urine toxicology showed significant differences in the tobacco
smoking and nontobacco smoking groups (P<0.05). Almost all current tobacco smokers (91.9%) had tobacco cessation counseling
during the course of their hospitalization, but only 64% were offered treatments for tobacco dependence.More than half (57.9%) of
the 680 participants who had urine toxicology reports were positive for any illicit substance with cannabis and cocaine being the
most frequently used (32.4% and 23.2%). Direct logistic regression revealed gender, psychiatric diagnosis, and substance use as the
only significant predictors of tobacco smoking among our cohort (P= 0.021, 0.001, and 0.001, respectively). Conclusions. Tobacco
screening, cessation counseling, and treatment continue to be a challenge in community psychiatric hospitals and need increased
focus in the comprehensive management of patients with psychiatric disorders. The strong association between tobacco smoking
and other substance use lends itself to the hypothesis that tobacco smoking debut prevention may be an effective public health
strategy for addressing illicit drug use.

1. Introduction

Tobacco use among individuals with mental illness continues
to be a subject of increasing scientific inquiry over the last
several decades as epidemiologic and experimental literature
have attempted to describe and unravel the disproportionate
impact of tobacco use disorder in this demographic. Among
individuals with mental illness, tobacco smoking presents
peculiar challenges, one of which is due to its direct influence
on the pharmacokinetics (and efficacy) of many psychotropic
medications, thus negatively impacting patients’ quality of
life. In addition, tobacco smoking is a known modifiable and
preventable risk factor for cardiometabolic morbidity and
mortality [1, 2].

The lifetime prevalence of substance use among patients
with schizophrenia is conservatively reported at 47% [3].
Although significant declines have been reported in the
smoking prevalence among the general population, this is not
the case in patients with thementally ill population, where the
rates have remained unchanged and on an upward trajectory
[1]. In 2016, the prevalence of current cigarette smoking
among adults was 15.5%, a decline from 2005 (20.9%), but
since 2015 no significant changes have occurred with the
smoking prevalence reported to be around 15.1%.TheCenters
for Disease Control and Prevention (CDC) report noted quite
succinctly that, among people with “serious psychological
distress”, the prevalence of smoking continues to increase
significantly. They further stressed the need for population
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and sub-population-based interventions at reducing tobacco-
related diseases among US adults [4, 5].

According to the Substance Abuse and Mental Health
Services Administration (SAMHSA’s) 2014 National Survey
on Drug Use and Health (NSDUH), among the 20.2 million
adults with a past year history of substance use, 7.9 million
(39.1 percent) had any mental illness in the past year, but
among adults without substance use disorder in the past year,
only 16.2 percent had any mental illness in the past year,
further suggesting a relationship between substance abuse
and mental illness [6].

Several biopsychosocial hypotheses have been proposed
to explain the particular vulnerability to substance use in
patients with mental illness. The biological and natural
course of mental illness suggests that patients may be self-
medicating their symptoms or the adverse effects of their
psychotropic medications as they seek to increase dopamine
in the brain reward centers and prefrontal cortex [3]. The
shared biological vulnerability between schizophrenia and
substance abuse has been investigated to explain common
genetic determinants between these conditions and their
shared dopaminergic and opioid receptor etiologies [7].
Socially, like the general population, substance usemay be the
gateway for acceptance into certain social groups, but some
authors have also argued that this “social acceptance theory”
may, in fact, be a chance occurrence given that the age in
which most mental illness manifests ais also the age range
whenmost people are likely to begin using illicit drugs [2, 3].

Tobacco treatment (TT) has been shown to produce
remarkable economic benefits and cost savings, reduce the
rate of rehospitalizations, and improve health outcomes
such as mental and physical functioning among mentally ill
patients [8, 9]. Furthermore, the role of TT in improving
the cognitive function of patients with mental illness was the
highlight of a new study by Vermeulen et al., 2018, which
linked tobacco smoking with poorer cognitive performance
in patients with mental illness compared with nonsmoking
controls and concluded that tobacco smoking cessation may
improve processing speed and cognition [10]. Unfortunately,
behavioral health settings across the United States continue
to report the relatively low availability of evidence-based
tobacco cessation treatments and smoke-free environments
according to a recent CDC report [11]. In the same report,
49% of mental health facilities screened patients for tobacco
use, 38% offered tobacco cessation counseling, and 49% had
smoke-free campuses [11].

Several studies have shown, conclusively, that adolescent
exposure to nicotine increases susceptibility to addiction
to other substances such as alcohol, cocaine, metham-
phetamine, and opioids [11, 12]. There is also an increased
recognition that this association (between tobacco use initi-
ation and subsequent substance abuse) could be regarded as
a primary substance abuse prevention strategy especially in
the current age of the opioid epidemic [12]. In addition, the
interaction of chronic pain and tobacco use is suggested as
a possible mechanism for increased opioid abuse among this
population [13].

There is overwhelming evidence of the efficacy of tobacco
screening and cessation counseling in helping tobacco users

quit. The United States Preventive Services Task Force
(USPSTF) recommends that clinicians ask all adults about
tobacco use, advise them to stop using tobacco, and provide
behavioral interventions and pharmacotherapy [14]. This
present study adds to existing data on the provision of
tobacco cessation strategies including counseling, nicotine
replacement treatments, and nonnicotine medications in
a community teaching hospital serving a predominantly
underserved African American community. The study also
aims to determine predictive relationships between various
variables such as patient-related demographic variables, psy-
chiatric diagnosis, other illicit drug use, and tobacco con-
sumption. Finally, we described some patterns of substance
use among psychiatric inpatients in our facility.

2. Methods

This study is designed as a retrospective review of all the
charts of patients admitted to the inpatient psychiatric units
of a community teaching hospital. Eight hundred and thirty
charts were reviewed on a case by case basis (patients
were admitted between July and November 2017). Patients’
personal information was deidentified and the following
information was extracted from the charts: age, gender, race,
the primary psychiatric diagnosis, urine toxicology report
(indicating substance use), the type of cessation counseling
provided, and, finally, the type of intervention provided to
the patients such as Nicotine Replacement Therapy (NRT)
and nonnicotine medications. The study was approved by
the Institutional Review Board (IRB) of Interfaith Medical
Center, Brooklyn, New York, United States.

2.1. Statistical Analysis. All variables (continuous, categor-
ical, and dichotomous) were outlined in a codebook with
dummy variables created for statistical analysis. Data were
analyzed using the IBMSPSS Statistics version 25.Descriptive
statistics of means and standard deviations were used to
describe all continuous variables and the frequencies of all
the other categorical variables were calculated and reported.
Chi-square statistics was used to determine any signifi-
cant associations between selected categorical variables and
smoking status. Logistic regression was performed to assess
the impact of selected independent variables: age, gender,
race, primary psychiatric diagnoses, and urine toxicology
on smoking status. The statistical significance was set at
P<0.05.

3. Results

3.1. Baseline Characteristics. Eight hundred and thirty sub-
jects, aged between 18 and 84 years old, the mean age 42.14
± 13.3 years, participated in this study. Other demographic
information is as shown in Table 1; of note, in our cohort, the
majority of our patients were males and African Americans,
66.1% and 72.7%. Our results show that only 52.2% described
themselves as current smokers. Gender, psychiatric diagno-
sis, and urine toxicology differed significantly in relation to
smoking status (P<0.05).
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Table 1: Tobacco smoking status distribution according to demographic characteristics, primary psychiatric diagnosis, and urine toxicology.

Patient Characteristics Tobacco Smokers
(N/%) Nontobacco Smokers (N/%)

Sex∗
Male 306 (70.7) 243 (61.2)
Female 127 (29.3) 154 (38.8)

Race
African American 322 (74.4) 281 (70)
Asian 10 (2.3) 12 (3.0)
Hispanic 55 (12.7) 57 (14.3)
White 17 (3.9) 19 (4.8)
Other 29 (6.7) 28 (7.0)

Psychiatric Diagnosis∗
Schizophrenia 111 (25.6) 138 (34.8)
Schizoaffective 146 (33.7) 86 (21.7)
Bipolar 69 (15.9) 54 (13.6)
Depression 36 (8.3) 41 (10.3)
Others 71 (16.4) 78 (19.6)

Urine Toxicology∗
Positive 256 (30.8) 138 (16.6)
Negative 113 (13.6) 173 (20.8)
No data available 64 (7.7) 86 (10.4)

Total 433 (52.2) 397 (47.8)
∗P<0.05.

3.2. Tobacco Treatment. 91.9% of current smokers (N=433)
compared to 48.3% of the entire population studied (N=830)
had a documented tobacco cessation counseling done at any
period during their hospitalization. 64% of current smokers
were offered any treatment for tobacco dependence at any
time during their hospitalization in the form of nicotine
gum, nicotine patches, or medications including Bupropion
SR and Varenicline. The distribution of the forms of tobacco
treatment is provided in Figure 1.

3.3. Urine Toxicology. The urine toxicology reports of the
cohort were recorded as positive, negative, or “not reported”.
57.9% of reported urine toxicology reports were positive for
any substance; of these, cannabis and cocaine were the most
frequently used drugs (32.4% and 23.2%). The frequency of
urine toxicology positive for opioid, PCP, and alcohol was
2.9, 1.2, and 3.7%, respectively. Table 2 shows the distribution
of substance use by the primary psychiatric diagnoses and
Figure 2 shows the urine toxicology as distributed by patient
diagnoses. Of all the substances, only cocaine and alcohol
showed significant association with the patient psychiatric
diagnosis P = 0.001 and P = 0.023, respectively (Table 2). It
is interesting to note that only 12.5% of the population had
urine toxicology positive for more than one substance.

3.4. Logistic Regression and Chi-Square Analysis. Our statis-
tical model was determined using direct logistic regression
analysis, the dependent variable being the dichotomous
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Figure 1: The type of tobacco treatment provided.

tobacco smoking status and independent predictors being
age, gender, race, primary psychiatric diagnosis, and urine
toxicology. Themodel with all five predictors was statistically
significant 𝜒2 (11, N=830) = 75.580, p<0.05, showing that
this model was able to distinguish between smokers and
nonsmokers in our sample. Our model explained between
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Table 2:Thedistribution of substances by psychiatric diagnosis (N=
431).

Urine Toxicology (Substance Use) Psychiatric Diagnosis N

Cannabis

Schizophrenia 57
Schizoaffective 60

Bipolar 39
Depression 20
Others 44

Opioid

Schizophrenia 1
Schizoaffective 5

Bipolar 6
Depression 4
Others 4

Cocaine∗

Schizophrenia 27
Schizoaffective 60

Bipolar 27
Depression 21
Others 23

PCP

Schizophrenia 1
Schizoaffective 2

Bipolar 1
Depression 0
Others 4

Alcohol∗

Schizophrenia 2
Schizoaffective 9

Bipolar 5
Depression 7
Others 2

∗P< 0.05.
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Figure 2:The distribution of urine toxicology report by psychiatric
diagnoses.

8.5% (Cox and Snell R square) and 11.3% (Nagelkerke R
square) of the variance in the smoke status and correctly
classified 64.3% of cases. As shown in Table 3 gender, psy-
chiatric diagnosis, and substance use (urine toxicology) were
significant predictors of tobacco smoking. Urine toxicology,
however, provided the strongest contribution (OR = 2.70)
indicating over twice likelihood of individuals with a positive
urine toxicology to report smoking cigarette, controlling for
other factors in the model.

A stepwise Chi-Square analysis for independence (with
Yates continuity correction) indicated a significant associa-
tion between each of the variables: gender, psychiatric diag-
nosis, and urine toxicology with tobacco smoking but failed
to report any association with age, race, or any other variables
in the model. Pearson Chi-Square values and symmetric
measures, Phi coefficient, and Cramer’s V showing effect sizes
are reported in Table 4.

4. Discussion

The results of our study should be interpreted in the con-
text of the study design and study setting. Our institution
is a community teaching hospital located in the Bedford
Stuyvesant community of Brooklyn, New York, serving a
predominantly African American population. The hospital
has a 90-bed inpatient unit, an inpatient detoxification unit,
and drug rehabilitation units, and a psychiatric emergency
service. The population studied was predominantly males
(66.1%) and African Americans (72.7%). The mean age of
the 830 individuals was 42.14 ± 13.3 years. The overarching
goal of the present study was to assess tobacco screening
strategies including cessation counseling and interventions
among psychiatric inpatients in our hospital and to assess
the influence of substance abuse and patient-related fac-
tors on their tobacco smoking status. Our results compare
quite favorably with other similar studies; it is interesting
to note that most of the few available community-based
studies were conducted in predominantly Caucasian pop-
ulations. The age of our population was similar to that of
Collins et al. (2018) and Okoli et al. (2018) (mean age 41.2
years); the Collins study reported 49.8% tobacco smokers
in the emergency room setting and Okoli reported 59%
(compared to 52.2% in our study). Although both stud-
ied predominantly Caucasian populations, the similarities
of some of the results with ours are rather striking [14,
15].

Carrillo, 2017, in a retrospective chart review of inpatient
psychiatric admission reported an 18-fold increase in referral
to cessation counseling (from 4% to 74%) and referral to
cessation medication (from 32% to 68%) after the imple-
mentation of the Centers for Medicare & Medicaid Services
(CMS) policy that required reporting of tobacco treatment
quality measures [16]. In our study, almost all the smokers,
91.9%, (N=433) had tobacco cessation counseling done,
but only 64% of that population was offered any tobacco
treatment.

Another significant result of our study is the strong
association between tobacco smoking and each of gender,
psychiatric diagnosis, and substance use (p= 0.05, 0.001,
0.001, respectively). The association between tobacco smok-
ing and other substance use is of particular significance
especially as the opioid epidemic has become a national
catastrophe and a public health crisis. In discussing this
association, Marynak and colleagues, 2018, opined that the
phenomenon “reinforces the importance of tobacco preven-
tion and cessation efforts across the lifespan” [10]. They
further stated that tobacco initiation prevention may be
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Table 3: Logistic regression analysis of variables.

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)
Lower Upper

Age .000 .006 .002 1 0.966 1.000 .989 1.011
∗Gender .360 .157 5.295 1 0.021 1.434 1.055 1.949
Race -.206 .453 .207 1 0.649 .814 .335 1.977
∗Psychiatric diagnosis .738 .196 14.239 1 0.001 2.091 1.426 3.068
∗Urine Toxicology .994 .166 35.837 1 0.001 2.701 1.951 3.739
Constant -.898 .303 8.783 1 0.003 0.408

Table 4: Chi-Square analysis of selected variables and smoking status.

Variables X2 P Phia/Cramer’s Vb

Gender ∗ Smoking status 7.861 0.05 0.1a

Race ∗ Smoking status 1.575 0.813 0.044b

Diagnosis ∗ Smoking status 19.403 0.001 0.153b

Urine Toxicology ∗ Smoking status 46.96 0.001 0.245b

viewed as a way to curb subsequent substance abuse. In our
study, 57.9% of our patients had a positive urine toxicology;
of these, cannabis and cocaine were the most frequently used
drugs at 32.4% and 23.2%, which is not surprising given our
population of 58% with a diagnosis of schizophrenia and
schizoaffective disorders. We can hypothesize that in patients
with psychiatric disorders, perhaps tobacco smoking may be
a gateway to other illicit drugs; further studies will be needed
to explore this hypothesis.

A rather unexpected finding in this study is the difference
in the frequency of substance use and tobacco smoking
among individuals with a diagnosis of schizoaffective dis-
order and schizophrenia. Among those with schizoaffec-
tive disorder, the numbers are 62% and 33.7% (for sub-
stance use and tobacco smoking) compared to those with
schizophrenia at 50% and 25.6%, respectively, thus show-
ing a consistently higher frequency among schizoaffective
than schizophrenia. Possible explanations for this differ-
ence, although not statistically significant (P>0.05), may
be the artifact of diagnostic practices and, perhaps, the
significant role of the mood component in schizoaffective
disorder.

Our study is not without limitations, like other studies
that utilize the retrospective design; we were limited by our
inability to control variables; possible incomplete documen-
tation in the electronic medical records and underreporting
of substance and tobacco use are inherent. The interpretation
and generalizability of our results should also be done in
the context of the population we serve. Although being a
retrospective study, we found our choice of urine toxicology,
as the index of substance use, to be very useful; a prospective
study that assesses other areas of substance use disorder
may provide more information about dependence and other
patterns of drug use. Finally, we were unable to account for
other substances (such as synthetic cannabinoids) that are
not routinely tested on urine toxicology but may nonetheless
provide interesting insights into studies of this nature.

5. Conclusions and Future Directions

Tobacco screening, cessation counseling, and treatment con-
tinue to be a challenge in community psychiatric hospitals.
Models of comprehensive management of patients with
psychiatric disordersmust thus, invariably include a renewed
focus on issues of tobacco screening, counseling and treat-
ments. In addition, the strong association between tobacco
smoking and substance use lends itself to the hypothesis that
strategies to prevent tobacco smoking debut may be con-
sidered as possible primary prevention of subsequent devel-
opment of other substance use disorders in these patients.
Further studies with a prospective design that control for
more variables, assess patterns of drug use through direct
interviews, and include continuous variables such as number
of cigarettes smoked and package years, may address more
questions than we could answer given the limitations of
this study. Finally, longitudinal studies to further test the
temporal relationship between tobacco and other substance
use (including synthetic cannabinoids and other designer
drugs)may shownew and innovativeways to tackle the global
epidemic of drug abuse.
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