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Psychiatric hospitals are increasingly adopting smoke-free policies. Tobacco use is common among persons with
mental illness, and nicotine withdrawal (NW), which includes symptoms of depression, anxiety, anger/irritabil-
ity, and sleep disturbance, may confound psychiatric assessment and treatment in the inpatient setting. This
study aimed to characterize NW and correlates of NW severity in a sample of smokers hospitalized for
treatment of mental illness in California. Participants (N = 754) were enrolled between 2009 and 2013, and
averaged 17 (SD=10) cigarettes/day prior to hospitalization. Thoughmost (70%) received nicotine replacement
therapy (NRT) during hospitalization, a majority (65%) reported experiencing moderate to severe NW. In a gen-
eral linear regression model, NW symptoms were more severe for women, African American patients, and
polysubstance abusers. Though invariant by psychiatric diagnostic category, greater NW was associated with
more severe overall psychopathology and greater cigarette dependence. The full model explained 46% of the
total variation in NW symptom severity (F [19, 470]= 23.03 p b 0.001). Aminority of participants (13%) refused
NRT during hospitalization. Those who refused NRT reported milder cigarette dependence and stated no prior
use of NRT. Among smokers hospitalized for mental illness, NW severity appears multidetermined, related to
cigarette dependence, demographic variables, psychiatric symptom severity, and other substance use. Assess-
ment and treatment of NW in the psychiatric hospital is clinically warranted and with extra attention to groups
that may be more vulnerable or naïve to cessation pharmacotherapy.

© 2016 Elsevier Inc. All rights reserved.
1. Introduction

Psychiatric hospitals are increasingly adopting smoking bans (Lawn
and Campion, 2013). Tobacco use is two to three times more common
among people with a mental illness, when compared to the general
population, and almost five times greater for those with schizophrenia
(de Leon and Diaz, 2005; Lawrence et al., 2009). Hence, many patients
admitted for psychiatric care are likely to experience nicotine
withdrawal (NW) during their hospitalization.

The symptoms of NW can range in severity from minor to severely
debilitating, and include increased feelings of anger, anxiety, restless-
ness, depressed mood, sleep disturbances, increased appetite, difficulty
concentrating, and craving (American Psychiatric Association, APA,
2013; Hughes and Hatsukami, 1986, 1992). These symptoms generally
al Institute of Health, Bethesda,
.
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er), nanzai@stanford.edu
emerge within the first 24 h of nicotine deprivation and are typically
most severe during the first week of abstinence (Hughes, 2007).

To properly manage the care of hospitalized smokers, the US
Department of Health and Human Services (2008) suggests that
every patient's tobacco use status be assessed on admission, and
that hospital staff provide all tobacco users (without medical contra-
indications) with nicotine replacement therapy (NRT), such as nico-
tine gum or patches, as well as cessation counseling. Similarly, both
the APA (2006) and the Royal College of Psychiatrists (2013) have
identified the hospital setting as opportune for managing NW and
for initiating treatment.

Despite these recommendations, research suggests that NW is not
routinely assessed in psychiatric facilities or incorporated into treat-
ment planning. Our earlier review of 250 medical records of smokers
and nonsmokers hospitalized on a smoke-free psychiatric unit found:
(1) NW was never diagnosed and smoking was never included on the
treatment plan; (2) only about half of smokers were offered NRT during
their hospitalization; and (3) thoughmany of the symptoms of NW can
manifest with other mental disorders, hospitalized smokers were
significantly more likely than nonsmokers to have symptoms of
irritability and agitation documented in their medical record and were
more likely to have four or more NW symptoms documented in their
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nursingprogress notes, hencemeeting the criteria of tobaccowithdraw-
al (APA, 2013; Prochaska et al., 2004). In our more recent studies, we
continue to find that NRT prescription at psychiatric hospital discharge
is rare (Schuck et al., 2016); and, evenwhenNRT is prescribed, it is often
administered at an insufficient dose relative to patients' heaviness of
smoking (Leyro et al., 2013). The same has been observed in other
developed Western nations with smoke-free hospital policies and
cessation recommendations similar to those in the U.S. (Ashton et al.,
2010; Wye et al., 2010).

Failure to appraise and attend to NW could negatively impact
several components of patients' care (Prochaska, 2009). NW is de-
fined by a cluster of symptoms, many of which overlap with the
criteria for common psychological disorders, such as depression
and anxiety. Increased symptoms of depression, anxiety, or difficulty
concentrating, caused by NW, could alter clinical interpretation of
the presenting condition. This imprecision could contribute to incor-
rect or incomplete diagnosis, and as NW symptoms slowly abate, to
an incorrect perception of the efficacy of treatment. Further, anger,
agitation, and restlessness, which can be heightened during NW,
are associated with behaviors that may disrupt psychiatric
treatment. In locked psychiatric units, agitation has been found to in-
crease the likelihood of assaultive behavior (Hankin et al., 2011) and
the need for physical restraint (Bowers et al., 2003). Untreated NW
also has been associated with hospital discharges against medical
advice (AMA), ostensibly due to patients wanting to leave to
smoke; notably, the AMA rate among smokers offered NRT was no
different from nonsmokers (Prochaska et al., 2004). Attention to
changes in patients' tobacco use also is important because tobacco
smoke induces the metabolism of several psychotropic medications,
altering therapeutic blood levels (Zevin and Benowitz, 1999). In the
case of the atypical antipsychotic clozapine, case reports have docu-
mented adverse clinical outcomes resulting from elevated blood
levels post smoking cessation when dosages are not adjusted
(Bondolfi et al., 2005; Derenne and Baldessarini, 2005).

Previous research has highlighted several factors, beyond mere
patterns of tobacco consumption, which may influence the severity
of NW. Preexisting psychiatric conditions (Pomerleau et al., 2000;
Xian et al., 2005); exposure to trauma (Dedert et al., 2012); alcohol
and other drug use (Weinberger et al., 2010); female gender (Xu
et al., 2008); African American ethnicity (Bello et al., 2015); and
genetic vulnerability (Xian et al., 2003; Lazary et al., 2014) have
been linked with greater intensity of NW. That individuals experi-
ence and present with NW in different forms is of interest clinically
and perhaps particularly so in an environment in which the cues to
smoke have been removed, as is the case for hospitals with complete
smoking bans. Identifying risk factors for NW in the inpatient psychi-
atric setting may improve the clinical care of hospitalized smokers
with mental illness. The current study aimed to characterize NW
and correlates of NW severity in a sample of smokers hospitalized
for treatment of mental illness.
2. Method

2.1. Design

Participants were part of a larger clinical trial (N= 956) examining
stage-tailored smoking cessation interventions initiated in an inpatient
psychiatry setting. Participants were enrolled between 2009 and 2013,
and desire to quit smoking was not required to participate. The study
design has been described elsewhere (Schuck et al., 2016). The current
study analyzed data from the baseline survey, which was conducted
prior to treatment condition assignment and experimental intervention,
and as such, provided a naturalistic representation of the general treat-
ment patterns provided by hospital staff and the NWexperiences of the
participants.
2.2. Sample

Adult current smokers of at least 5 cigarettes per day were recruited
during a psychiatric hospitalization on one of seven smoke-free units at
three San Francisco Bay Area hospitals (67% of patients who were
screened as eligible enrolled in the parent trial): one community-
based hospital (four locked units) and two academic hospitals (two
locked units, oneunlocked). Patients had to have the capacity to consent
in English. Exclusion criteria were quitting smoking more than a week
prior to hospitalization; serious contraindications to NRT (e.g., recent
heart attack, pregnancy/breastfeeding); overly aggressive, disorganized,
or somnolent behavior that did not sufficiently resolve while hospital-
ized to allow for re-approach; or plans to relocate from the greater
Bay Area during the 18-month study.

To reduce variability due to differences in the length of time from
last cigarette to the baseline interview, participants whowere abstinent
from cigarettes for more than 24 h before their hospitalization (e.g., due
to extended ER treatment, incarceration) or enrolled in the study more
than 7 days after hospital admission were excluded from the present
analysis. Eight participants who identified as transgender were also ex-
cluded due to inadequate numbers for gender-based comparisons, leav-
ing a final n = 754 (Fig. 1).

2.3. Materials

Measures from the baseline interview relevant to the present
analyses included participant demographics; measures of tobacco use,
dependence andwithdrawal; psychiatric diagnosis and symptom sever-
ity; and patient reported receipt of NRT upon admission. Demographics
included gender, age, and ethnicity. We assessed usual number of ciga-
rettes smoked per day prior to hospitalization and number of years
smoking. The Fagerström Test for Cigarette Dependence (FTCD;
Heatherton et al., 1991; Fagerstrom, 2012) assessed severity of cigarette
dependence. The Minnesota Nicotine Withdrawal Scale (MNWS) mea-
sured the severity of 8 NW symptoms during the 24 h prior to the base-
line interview, rated on an ordinal scale ranging from 0 (none) to 4
(severe). The symptoms were depression, insomnia, anger, anxiety, dif-
ficulty concentrating, restlessness, increased appetite, and craving to
smoke. The MNWS was presented as a generic “behavioral rating
scale”, not a withdrawal scale, to reduce the possibility that participants
might not report a symptom that they did not attribute to NW. In previ-
ous studies using the MNWS, a total score, inclusive of all eight symp-
toms, has been regarded as the optimal representation of NW (Toll
et al., 2007). An electronic version of the Mini International Neuropsy-
chiatric Interview (eMINI; Sheehan et al., 1998) assessed current psy-
chiatric disorders and screened for past exposure to trauma. The
Behavior and Symptom Identification Scale (BASIS-24; Eisen et al.,
2004), with six subscales, assessed past week: depression/functioning,
interpersonal relationships, self-harm, emotional lability, psychosis,
and substance abuse and yielded an overall psychiatric symptom sever-
ity score. NRTuse during hospitalizationwaspatient reported. The base-
line survey asked whether the participant had been offered NRT since
being admitted and in what form (patch, gum, lozenge) and dose. The
survey did not specify the frequency of NRT use during the hospitaliza-
tion. Patients who refused offered NRT were asked to report why.

2.4. Procedure

Research staff identified newly admitted study-eligible smokers by
reviewing hospital admission records, and clinical staff asked these
patients if they would like to hear about the study. Those who were
interested and provided informed consent were enrolled. Individuals
who had been assigned a legal guardian (conservator) due to having
diminished mental capacity during recruitment were allowed to
participate provided their conservator consented. Research staff
conducted the baseline interviews in the hospital. The Institutional



Fig. 1. Flowof participant enrollment and inclusion in analysis. California, 2009–2013. Flow of participant enrollment and inclusion in analysis. Adapted from “Smokerswith seriousmental
illness and requests for nicotine replacement therapy post-hospitalization,” by R. K. Schuck et al., 2016. Tobacco Control, 25, 27–32.

Table 1
Characteristics of (a) all study participants and (b) analysis sample. California, 2009–2013.

All
participants

Analysis
sample

Total N 956 754
Age: M (SD) 38.7 (13.5) 38.7 (13.4)
Gender: n (%)

Women 464 (48.7) 366 (48.5)
Men 481 (50.1) 388 (51.5)
Transgender 8 (b 1) NA

Ethnicity: n (%)
African-American 226 (24.2) 185 (25.1)
Non-Hispanic Caucasian 477 (51.2) 374 (50.7)
Other 229 (24.6) 178 (24.2)

Psychiatric diagnosis: n (%)
Psychotic disorder 253 (26.5) 198 (26.3)
Bipolar depression 304 (31.8) 235 (31.2)
Unipolar depression 256 (26.8) 202 (26.8)
Other 143 (14.9) 119 (15.8)

Trauma history: n (%)
No 537 (59.1) 422 (58.7)
Yes 372 (40.9) 297 (41.3)

Substance use disorder: n (%)
None 303 (32.1) 239 (32)
Alcohol only 137 (14.5) 113 (15.1)
Other drugs only 254 (26.9) 196 (26.2)
Alcohol and other drugs 250 (26.5) 199 (26.6)

BASIS-24 total score (0–4): M (SD) 2.06 (0.77) 2.07 (0.77)
Cigarettes smoked per day: M (SD) 16.6 (10.4) 16.6 (9.8)
Fagerström test of cigarette dependence (0–10): M (SD) 4.66 (2.22) 4.66 (2.23)

Eight participants who identified as transgender were excluded from the analysis sample
due to inadequate numbers for gender-based comparisons. BASIS-24= The Behavior and
Symptom Identification Scale.
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Review Boards of the participating hospitals and universities approved
all study procedures, and study procedures were standardized across
sites.

2.5. Data analysis

We graphed distributions of the items assessing the individual NW
symptoms and then analyzed the total MNWS score comprised of all
eight symptoms. To avoid excluding participants without complete re-
sponses to all eight measures, we averaged the total MNWS score
(range: 0–4) for participants who responded to a minimum of six
items. General linear modeling was used to assess the relationship be-
tween the averaged total withdrawal score and participant variables.

The participant variables used as correlates in the model were: gen-
der (dichotomized as male/female), age, ethnicity (African American/
Black, non-Hispanic Caucasian, mixed/other), primary psychiatric diag-
nosis (psychotic disorder, bipolar depression, unipolar depression,
other [e.g. eating or anxiety disorder]), current diagnosis of a substance
use disorder (none, alcohol, other drugs, both), reported history of trau-
ma exposure (no/yes), BASIS-24 score of psychiatric symptom severity
(ranging from 0 to 4), FTCD score (ranging from 0 to 10), and type of
NRT received upon hospital admission (none, oral, patch, both). Hospi-
tal unit and length of time hospitalized before completing the baseline
assessment were controlled for in the model.

Cross-validation analysis was performed to gauge how well the
model predicted NW severity with a validation subset of the data not
used in model fitting (20% of sample data). To obtain the most accurate
estimate, the cross-validation was repeated 1000 times using bootstrap
sampling, a technique used to estimate population statistics by random-
ly resamplingwith replacement from the sample population, simulating
new samples (Efron, 1979). This analysis indicated no significant differ-
ence in model error during the fitting and validation periods (p N 0.10),
indicating that the model was likely not over-fit, and should generalize
well to new data. All data analyses were performed using R (V.3.1.2; R
Core Team, 2014).

3. Results

3.1. Sample characteristics

Of the full study sample, n = 754 participants (79%) were included
in the current analyses (see Fig. 1). The full sample and analysis sample
groups did not differ meaningfully on any of the variables of interest
(Table 1). The analysis sample (M age= 38.7, SD=13.4, 48.5% female)
was 25% African American/Black, 51% non-Hispanic Caucasian, and 24%
mixed/other ethnicity. The average length of time participants were
hospitalized before completing the baseline assessment was 52.7 h
(SD = 36.6). Prior to hospitalization, participants smoked an average
of 16.6 (SD = 9.8) cigarettes per day for a mean of 18.7 (SD = 13.4)
years; 26% reported using tobacco products other than cigarettes,
most frequently cigars, cigarillos, and chewing tobacco. Over a quarter
(26%) of the sample had a primary diagnosis of psychotic disorder,
31% bipolar depression, 27% unipolar depression, and 16% other diagno-
ses. Over half of participants had a diagnosed substance use disorder
(15% alcohol, 26% other drug, 27% alcohol and other drug), and 41%

Image of Fig. 1
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reported a history of trauma exposure. BASIS-24 scores ranged from
0.02 to 3.87, with an average of 2.07 (SD = 0.77), higher than the
norms reported for inpatient psychiatric samples (Dawood et al.,
2008). FTCD scores ranged from 0 to 10, with an average of 4.78
(SD = 2.23), indicating moderate dependence (Table 1). Notably, 78%
of participants reported smoking within 30 min of waking.

Most participants (73%) reported being offered NRT upon
admission: 17% offered gum or lozenge only, 23% offered the patch
only, and 32% offered both forms. Most (69%) participants offered the
patch were offered 21 mg, and 97% of participants offered gum or
lozenge was the 2 mg dose. Exploratory post-hoc analyses indicated
participants with previous NRT use and more severe cigarette depen-
dence were more likely to be offered NRT; older participants and
those identifying as African American were significantly less likely to
be offered NRT (p-values b .05). A minority (13%) refused NRT, and
“not needed”was themost common reason. Those refusing NRT report-
edmilder cigarette craving and less cigarette dependence andwere less
likely to have ever usedNRT (p-values b .05). Therewas nodifference by
hospital unit in the provision or patient acceptance of NRT.

A review of the medical records for n= 607 participants confirmed
self-reported use of NRT during hospitalization for 91% of those who
reported NRT receipt.

3.2. Characteristics of NW symptoms

The response distributions for participants' self-reported severity of
individual NW symptoms are summarized in Fig. 2. For depression,
anger, insomnia, anxiety, difficulty concentrating, restlessness, and
craving to smoke, there was a reliable pattern of negative skew; severe
was the most common response. For increased hunger, the inverse
trend was observed.

3.3. Averaged NW symptom severity

Participants' (n = 745, 9 excluded due to incomplete MNWS)
averaged withdrawal scores spanned the full range from 0 to 4
(IQR = 1.63–3). The distribution of responses was approximately
Fig. 2. Distribution of participant-reported nicotine wit
normal, with a mean of 2.4 (SD=0.93). Less than 1% of participants in-
dicated complete absence ofwithdrawal symptoms, 10% rated their NW
symptoms as slight, 24% as mild, 40% as moderate, and 25% as severe.

General linear regression was used to model variable associations.
Analysis of correlates of the averaged NW score was conducted with
the 490 participants from the model-fitting period with observations
for all model variables. The full model explained 46% of the total
variation in NW symptom severity (F [19, 470] = 23.03, p b 0.001).
The regression model indicated significantly greater total NW scores
among women (β = 0.20, t (470) = 3, p = 0.003), African American
participants (β = 0.17, t (470) = 2.15, p = 0.03), those with a higher
BASIS-24 total score of psychiatric symptom severity (β = 0.76, t
(470) = 17.13, p b 0.001), greater FTCD score of cigarette dependence
(β = 0.04, t (470) = 2.69, p = 0.007), and those with a diagnosis of
both alcohol and other drug use disorders, relative to alcohol only,
other drug only, or no substance use diagnosis (β = 0.22, t (470) =
2.58, p = 0.01) (Table 2).
4. Discussion

Accurate assessment is critical for treatment planning and medical
management. Due to the high prevalence of smoking among people
with mental illness, psychiatric assessment is likely to be confounded
by NW in a smoke-free inpatient setting. The current findings indicate
that NW is commonly experienced among hospitalized smokers with
mental illness, with 65% of participants reporting moderate to severe
NW, even while a majority were receiving nicotine replacement.

Among individual NW symptoms, the largest proportions of severe
ratings were given for cigarette craving, depression, and anxiety.
While psychiatric inpatients experience many of the symptoms
associated with NW, our results indicate they may be most likely to
experience internalizing symptoms during early nicotine deprivation.
In light of evidence that internalizing symptoms are associated with
an increased risk of relapse during smoking cessation (Piper et al.,
2010; Morris et al., 2014), proactively managing NW would likely
improve health outcomes. Reports of increased hunger were not
hdrawal symptom severity. California, 2009–2013.

Image of Fig. 2


Table 2
A general linear regressionmodel of nicotine withdrawal scores among smokers hospital-
ized for mental illness on units with complete smoking bans. California, 2009–2013.

Variable β SE p

NRT upon admission
None Ref
Oral −0.02 0.10
Patch −0.14 0.09
Oral and patch 0.02 0.08

Gender
Men Ref
Women 0.20 0.07 ⁎⁎

Race/ethnicity
Non-Hispanic Caucasian Ref
African American 0.17 0.08 ⁎

Other race/ethnicity 0.003 0.08
Psychiatric diagnosis

Psychotic disorder −0.18 0.13
Bipolar depression −0.22 0.13
Unipolar depression −0.08 0.13
Other Ref

Trauma history
No Ref
Yes 0.09 0.07

Age 0.02 0.03
Fagerström test of cigarette dependence 0.04 0.01 ⁎⁎

BASIS-24 total score psychiatric disturbance 0.76 0.04 ⁎⁎⁎

Substance use disorder
None Ref
Alcohol only −0.07 0.10
Drugs only −0.04 0.08
Alcohol and drugs 0.22 0.09 ⁎

Ref= reference group in regressionmodel. BASIS-24= The Behavior and Symptom Iden-
tification Scale. NRT= provision of oral or transdermal nicotine replacement upon hospi-
tal admission.
⁎ = p b 0.05.
⁎⁎ = p b 0.01.
⁎⁎⁎ = p b 0.001.
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observed in this sample; potentially explained by provision of regular
meals and snacks during hospitalization.

Most studies of NW have been conducted with participants whose
abstinence from smoking was a voluntary condition of study participa-
tion. Participants in the current studywere hospitalized on a smoke-free
unit, most involuntarily. This lack of agency could affect the expression
of NW. In situations of involuntary abstinence, NW severity may be
determined by biological responses to the absence of nicotine (Perkins
et al., 2002) as well as psychological responses to external controls.
Providing NRT to hospitalized smokers is advised, and larger reductions
in NWmay be achieved by adding behavioral counseling and strategies
for managing withdrawal (e.g., deep breathing, distraction, exercise).

Most (73%) participants reported being offered NRT at hospital
admission. While encouraging, it remains that over one quarter of
hospitalized smokers in this study were not offered any NRT.
Participants of older age and African American ethnicity were
significantly less likely to be offered NRT. Given that these participants
did not refuse NRT at higher rates, parity in NRT provision would likely
improve the management of NW in these groups. Further, less than a
third of participants were offered both oral and patch NRT, despite
strong support that combination NRT treatment is more beneficial
than single form therapy and is comparable to the efficacy of varenicline
(Cahill et al., 2013). Increasing the adequate provision of NRT during
hospitalization remains an important clinical goal.

We found that some hospitalized smokers experienced more severe
NW than others. Specifically, NW was most severe among women,
African American participants, polysubstance abusers, and those with
more severe overall psychopathology and cigarette dependence. The
observed gender difference may represent actual differences in the
experience of NW and/or a difference in patterns of reporting
(e.g., perhaps an underreporting bias among men; Pomerleau et al.,
1994). The gender difference observed here is consistent with prior
studies of NW (Leventhal et al., 2007; Xu et al., 2008; Cosgrove et al.,
2012; Hogle and Curtin, 2006). The literature on racial and ethnic
variation in NW is equivocal, with some studies of African American
smokers reporting more severe NW (Bello et al., 2015) and others
reporting less severity (Riedel et al., 2003; Robinson et al., 2014). That
African American participants in the current study were less likely to
be offered NRT upon hospital admission may account for the observed
effects.

That the quality of an individual's psychopathology may affect their
experience of NW is an intuitive expectation, attributed to symptom
amplification as well as shared symptom profiles. In the event of
symptom overlap (e.g., severity of depression), it would be a mistake
to make a default attribution of the symptom to other mental illness.
A substantial literature has well-established the symptom profile of
NW in persons both with and without comorbid mental illness
(Hughes et al., 1994; Hughes, 2007; McLaughlin et al., 2015). Further,
to seek a conception of NW that is completely separate from other
psychopathology, while appealing from a diagnostic standpoint,
would perpetuate a false dualism that ignores the reality of NWpresen-
tation. Importantly, after adjusting for psychiatric symptom severity, we
still found predictable variation in NW symptoms by level of cigarette
dependence, gender, and ethnicity, while primary psychiatric diagnosis
was not associated with variability in NW. The latter findings are
consistent with those from a recent analysis of the National
Epidemiologic Survey on Alcohol and Related Conditions data (Smith
et al., 2013), which indicated that NW symptoms were similar across
categories of mental illness.

Some caution is warranted in interpreting the current findings. The
rate of comorbid psychiatric diagnoses was high in this sample, and
the regression model was insufficiently powered to investigate the
effects of co-occurring disorders, so only primary diagnosis was used.
Moreover, the presentation of many psychiatric disorders can vary
widely. Individuals with bipolar depression, for example, may be
hospitalized for severe depression or severemania. Hence, the parsimo-
nious view of psychiatric diagnosis used in this studymay be masking a
more nuanced relationship between mental illness and NW.

The association between polysubstance abuse and severe NW is
consistent with what has been reported elsewhere (Grant et al., 2004;
Dani and Harris, 2005). The observed effects have important clinical
implications for the management of hospitalized smokers. Substance
use disorders are common as both primary and comorbid psychiatric
diagnoses. Due to the often-extreme presentation of these disorders,
clinicians on a psychiatric unit may be inclined to delay (or ignore
entirely) NW management in these patients. Under-treatment of NW
may decrease the likelihood of future smoking cessation attempts and
serve as a maintaining risk factor for future psychopathology. This
interpretation is supported by Allen et al. (2011) who reported better
cooperation and less agitation in hospitalized smokerswith schizophre-
nia when treated for their NW.

The current study was limited by the nature of the data collected.
The measured covariates were pre-existing, not randomly assigned,
and while this increases the ecological validity of the findings, it
prevents causalmechanisms frombeing identified. Needed is a prospec-
tive study of NW among smokers with mental illness. Longitudinal
studies are needed to identify risk (and protective) factors associated
with NW and to model dynamic relationships that may change over
time. Investigation also is needed within other settings where smokers
with co-occurring disorders are involuntarily prevented from smoking
(e.g., prisons, drug and alcohol rehabilitation centers).

Patient-reported provision of NRTwas used as the exposure variable
of interest and was found to concur with chart review. The baseline
interview did not quantify the dose or frequency of NRT use, though
did assess single versus combination forms. With interest in gender-
based comparisons, due to small numbers, we had to exclude
participants identifying as transgender. Tobacco use tends to be greater
among adults who identify as transgender, and barriers to preventive



181P. Soyster et al. / Preventive Medicine 92 (2016) 176–182
medical care have been identified (Grant et al., 2010), highlighting the
need for future research inclusive of this vulnerable group.

5. Conclusion

Due to the high prevalence of smoking among people with mental
illness, an acute psychiatric hospitalization presents a unique opportu-
nity to address tobacco use. Providing the highest standards of psychiat-
ric diagnosis and treatment includes accurate assessment of NW
symptoms. This study identified key demographic, behavioral, and
psychiatric factors that can be used to improve the assessment of NW.
Tobacco use is the leading cause of preventable death among smokers
with mental health concerns, and attention to NW is needed to support
treatment and future cessation attempts.
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