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Tobacco use among persons with mental illness
is 2 to 4 times as great as among the general US
population, with costly and deadly conse-
quences.1---3 Persons with serious mental illness
have an average life expectancy 25 years
shorter than in the general population; the chief
causes of death are chronic tobacco-related
diseases such as cardiovascular disease, lung
disease, and cancer.4 Annually, 200 000 of the
435 000 deaths in the United States attributed
to smoking are believed to be among individ-
uals with mental illness or addictive disorders.5

Despite the significant health effects, smok-
ing remains ignored or—even worse—encour-
aged in mental health settings.6,7 A minority of
patients with mental illness report that a mental
health provider has advised them to quit
smoking, and some report active discourage-
ment of quitting.8,9 Staff at some psychiatric
hospitals still smoke with patients, rationalized
as effective for building clinician---client rap-
port.10

Since 1993, US hospitals have banned to-
bacco use under mandate of the Joint Com-
mission on the Accreditation of Healthcare
Organizations.11 In response to outcries from
patient advocacy groups, however, the com-
mission permitted an exception for inpatient
psychiatry; similar policy exemptions have
been granted to psychiatric facilities in Europe
and Australia.12---14 Nearly 20 years later, more
than half of state inpatient psychiatry units in
the United States permit smoking, and half sell
cigarettes to patients.15 Even among hospitals
that ban tobacco use, cessation advice and
treatment are rare.15,16 Without intervention,
almost all patients return to smoking after
a smoke-free psychiatric hospitalization, most
within minutes of hospital discharge.8 Inte-
grated treatments are needed.

Nearly 8800 studies inform tobacco treat-
ment clinical practice guidelines,17 and an
extensive literature documents the efficacy of
initiating treatment of tobacco dependence in
hospital settings with general medical

patients.18 Yet fewer than 2 dozen randomized
clinical trials have treated smoking in persons
with current mental illness,19 and the only
published randomized trial examining inpatient
psychiatry for initiating tobacco treatment was
conducted with adolescents. The intervention
group increased in motivation to quit, but the
treatment effect on abstinence was not signifi-
cant.20 The American Psychiatric Association
identifies psychiatric hospitalizations as an
ideal opportunity to treat tobacco depen-
dence.21 Hospital-based tobacco treatment tri-
als with the seriously mentally ill are needed to
inform clinical practice guidelines.

An obstacle to tobacco treatment in mental
health settings has been concern that termina-
tion of cigarette smoking will increase psychi-
atric symptoms. Many in the clinical, research,
and public arenas believe that tobacco use
serves as a form of self-medication for persons
with psychiatric disorders.22,23 If this were
true, psychiatric symptoms would be expected
to worsen and mental health service use to

increase following treatment of tobacco use.
Tobacco treatment trials with smokers with
clinical depression, posttraumatic stress disor-
der, and schizophrenia, however, have dem-
onstrated no adverse effect of treating tobacco
dependence or of quitting smoking on mental
health recovery.24---29

Research has not examined the impact of
treating tobacco dependence during an acute
psychiatric hospitalization on mental health
recovery. Patients for whom inpatient psychi-
atric care is deemed necessary typically present
as suicidal, homicidal, or gravely disabled. The
average length of inpatient psychiatric stay in
the United States is about a week, and read-
missions are common.8,16 Among patients
hospitalized for mental illness in California in
2005 and 2006, 44% were rehospitalized
within 12 months, reflecting the remitting and
recurring natural course of many mental ill-
nesses.30 In the literature, predictors of psy-
chiatric hospitalization include psychosis, race/
ethnicity (higher for African Americans), low
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socioeconomic status, and previous hospitali-
zations.24,31

We evaluated the efficacy of a tobacco
cessation intervention initiated with adult
smokers during an acute inpatient psychiatric
hospitalization. The setting was a locked unit
with a complete smoking ban that managed
patients’ nicotine withdrawal with nicotine re-
placement therapy (NRT) during hospitaliza-
tion but did not provide cessation services,
discharge NRT, or treatment referrals. Hospi-
talization in the acute psychiatric setting tends
to be brief and unrelated to smoking. Further-
more, few patients hospitalized for psychiatric
illness intend to quit smoking in the next 30
days.8,32,33 For this reason, we focused on
increasing motivation and engagement during
a brief period of institutionalized abstinence
and offered cessation treatment and access to
10 weeks of NRT up to 6 months following
hospital discharge.

Our primary hypothesis was that partici-
pants randomized to the smoking cessation
intervention would achieve greater 7-day
point prevalence tobacco abstinence over
18 months after hospitalization than partici-
pants randomized to the usual care control
condition. We examined psychiatric variables
predictive of cessation success or failure.
Our secondary aim was to assess the impact
of the tobacco cessation intervention on
mental health recovery and prediction of
rehospitalization over the 18-month study
follow-up, with adjustment for relevant clinical
covariates.

METHODS

We recruited adult smokers between July
2006 and December 2008 from the locked
inpatient psychiatry unit at the Langley Porter
Psychiatric Institute, located on the University
of California, San Francisco medical school
campus. The institute implemented a 100%
smoking ban in 1988 when the medical school
campus went smoke-free. Similar to reports
elsewhere,14 the conversion to a smoke-free
unit was met with very little disruption to
clinical care.34 Despite the ban, however, and
consistent with other psychiatric facilities, few
smokers treated at the hospital were advised or
counseled to quit or provided with cessation
medication or referrals at discharge.8,16

Procedures

Participants. Research staff identified poten-
tially eligible patients in the medical record and
requested an introduction from unit staff. Pa-
tients interested in hearing about the study met
with research staff to determine eligibility and
complete informed consent procedures. After
they completed the baseline assessment, we
randomly assigned participants to the interven-
tion or usual care condition through a computer-
generated random assignment program stratified
by cigarettes per day prior to hospitalization
(> 15) and stage of change, variables predictive
of quitting smoking and addressed by the in-
tervention.35,36 Research staff were blinded to
the randomization schedule.

Study inclusion criteria were smoking at
least 5 cigarettes per day (because of provision
of NRT in the intervention), being aged 18
years or older, and being fluent in English.
Intention to quit smoking was not required. We
required contact information for at least 2
collateral contacts for study tracking and con-
firming changes in smoking status. Exclusion
criteria were contraindications for NRT use
(e.g., recent myocardial infarction, pregnancy),
high violence risk, and inability to consent
because of hypersomnolence or severity of
psychiatric symptoms. Patients who were ag-
gressive or assaultive on the unit or unable to
concentrate for 15 minutes because of their
symptoms or sedation were reapproached later
to assess eligibility.
Intervention. Initiated during hospitalization

by study staff, the intervention followed the
Transtheoretical Model, which identifies 5
stages in quitting smoking: precontemplation
(no intention to stop smoking), contemplation
(intending to quit in the next 6 months),
preparation (considering quitting in the next
month with a 24-hour quit attempt in the past
year), action (quit smoking for < 6months), and
maintenance (smoke-free for ‡ 6 months).37

Other key constructs of the model are tempta-
tions, decisional balance, and the processes of
change. On-unit intervention components were
access to NRT; completion of a computer-de-
livered, Transtheoretical Model---tailored inter-
vention program with printed individualized
report tailored to stage of change, temptations,
decisional balance, and the processes of
change; a stage-tailored print manual; a 15- to
30-minute cessation counseling session with

a study counselor; and a letter mailed to the
participant’s outpatient provider requesting
cessation support. The individualized report
directed participants to relevant exercises in
the manual; materials were written at a sixth-
grade reading level. Posthospitalization inter-
vention contacts at months 3 and 6 repeated
the computer intervention, which remembered
participants’ earlier responses and provided
ipsative feedback on how they changed over
time, recommending next steps toward quitting
smoking and maintaining abstinence. Study-
provided nicotine patches were available for
10 weeks, initiated once the participant was
ready to quit smoking and available up to the
6-month follow-up. To prevent loss or misuse,
the patches were delivered in 2 installments (4-
and 6-week supplies). We previously reported
on the acceptability of the intervention com-
ponents evaluated with the target population.38

Power. We based power calculations on
analysis of multiple time points and adjusted
for projected rates of attrition.39 With
18-month 7-day point prevalence abstinence
estimates of 7% and 14% in the control and
intervention conditions, respectively, a re-
quired sample size of approximately 100 per
group would result in minimum statistical
power of 0.80 with type I error of 0.05. An
increase of 7% abstinence would equate to
nearly 6000 additional psychiatric inpatients
going smoke-free annually in California
alone.30

Measures

Descriptive measures. We interviewed par-
ticipants about their age, gender, race/ethnic-
ity, completed education, annual income,
housing stability, employment, marital status,
and tobacco use history. We used the Fager-
ström Test of Nicotine Dependence,40 includ-
ing time to first cigarette; smoking stages of
change scale41; the Thoughts about Abstinence
scale (desire, success, and difficulty, rated on
10-point scales)42; the Behavior and Symptom
Identification Scale43; the Center for Epidemi-
ologic Studies Depression Scale44; the 12-item
Short Form45; the Alcohol Use Disorders
Identification Test46; and the Drug Abuse
Screening Test 10.47 We assessed Diagnostic
and Statistical Manual of Mental Disorders,
Fourth Edition mood and schizophrenia spec-
trum disorders with the Computerized

RESEARCH AND PRACTICE

1558 | Research and Practice | Peer Reviewed | Prochaska et al. American Journal of Public Health | August 2014, Vol 104, No. 8



Diagnostic Interview Schedule.48 We also
reviewed participants’ medical records and
coded them for cause and duration of hospi-
talization.
Outcome measures. The primary outcome

was tobacco abstinence, assessed and verified
at the 3-, 6-, 12-, and 18-month follow-ups as
the number of cigarettes, even a puff, smoked
in the past week (7-day abstinence) or use of
any form of tobacco. Consensus guidelines
recommend use of 7-day point prevalence
abstinence in cessation induction studies with
smokers unmotivated to quit, who will be
quitting at different time points in the trial.49

Those reporting “no smoking, not even a puff”
completed biochemical verification with an
expired air carbon monoxide (CO) sample
analyzed by a Bedfont Smokerlyzer. Carbon
monoxide of 10 parts per million or less
verified abstinence. For participants lost to
follow-up or unable to return for biochemical
verification, we called significant others listed
on the study contact form to verify smoking
status. We asked these informants whether the
study participant had used any tobacco, even
just a single puff on a cigarette, in the past 7
days.

The secondary outcome was rehospitaliza-
tion for psychiatric illness. At each follow-up,
we queried participants about overnight hos-
pitalizations for psychiatric care.50We assessed
inpatient stays because hospitalization is the
most costly type of care, reflects mental health
decompensation, and is salient and hence
easier for patients to recall than outpatient care.
We documented rehospitalizations at Langley
Porter Psychiatric Institute with the electronic
billing system.

Analyses

Descriptive statistics summarized sample
characteristics and the extent of intervention
delivery. We examined treatment condition
and baseline descriptive characteristics as pre-
dictors of attrition at trial end (month 18) and
proposed a priori to control for predictors of
attrition as a covariate in model testing.

To test the primary hypothesis, we ran
a generalized estimating equation model with
the logit link function (PROC GENMOD in SAS
version 9.2; SAS Institute, Cary, NC), to exam-
ine abstinence versus smoking status at the
3- through 18-month follow-ups by condition.

The model accounted for dependence of re-
sponses within individuals attributable to re-
peated measures and allowed us to derive
effect estimates from all available data. The
independent variables were intervention ver-
sus control condition plus variables that dif-
fered by condition at baseline or predicted
attrition. We also used multiple imputation
procedures to impute missing data, and for
comparison with the literature, we examined
abstinence rates with missing data coded as
indicative of smoking.

To better understand smoking behaviors
among this clinical sample, we next examined
demographic variables, tobacco use, psychiatric
symptoms, and substance use as potential
covariates of treatment effects. We tested
associations first in univariate analyses and
then entered significant variables into the final
model.

For the secondary outcome of psychiatric
rehospitalization, we ran a logistic regression
with rehospitalization at any point during the
18-month trial as the dependent variable and
independent variables of treatment condition,
abstinence status, and covariates identified as
relevant to psychiatric hospitalization in the
literature.

RESULTS

During the 30-month recruitment period,
the hospital had 1430 admissions. Patients
smoking fewer than 5 cigarettes per day or
living out of the area were not approached. Few
patients were excluded for cognitive limitations
(n = 8), agitation (n = 7), medical contraindica-
tions (n = 6), lack of contact information (n =
3), or being discharged from the hospital before
full study enrollment (n = 3). Of 285 smokers
identified as study eligible, 275 agreed to speak
to study staff, and 224 provided informed
consent, for a 79% recruitment rate (Figure A,
available as a supplement to the online version
of this article at http://www.ajph.org). The
sample was demographically similar to the
hospital’s patient population, and the 2 condi-
tions did not differ on any of the baseline
measured variables (for all comparisons,
P> .1), indicating that the randomization
was successful (Table 1).

The mean age of the sample (n = 224) was
40 years (SD = 14 years); 60% of participants

were male, and 65% were White. Major
psychiatric diagnosis groups were unipolar
depression (47%), bipolar depression (25%),
and schizophrenia spectrum disorders (15%).
A minority (46%) were privately insured.
Hospital stays averaged 7.4 days (SD = 5.7;
median = 6.0; mode = 5).

On the Behavior and Symptom Identifica-
tion Scale 24, participants’ severity scores
averaged 1.2 (SD = 1.2) on the psychosis sub-
scale and 2.1 (SD = 0.8) for the summary score,
slightly higher (more severe) than published
values for an inpatient sample.51 A sample
majority (69%) reported problematic alcohol
or illicit drug use on the Alcohol Use Disorders
Identification Test and Drug Abuse Screening
Test. Reasons for hospitalization were danger
to self (75%), grave disability (10%), and
danger to others (2%); 13% were voluntary
admissions. Most participants (72%) had a pre-
vious psychiatric hospitalization.

Participants averaged around a pack of
cigarettes per day, and the amount that they
smoked in the day and week prior to hospital-
ization did not differ from their reported usual
daily number of cigarettes (Table 1). The
sample was moderately nicotine dependent
(Fagerström Test of Nicotine Dependence
score: mean = 4.7; SD = 2.5); 75% reported
smoking their first cigarette within 30 minutes
of waking. Most (83%) quit for 24 hours in
their lifetime and 43% in the past year. Smoking
stages of change were precontemplation (38%),
contemplation (46%), and preparation (16%).
In the past year, 48% of participants were
advised to quit smoking by a mental health
provider and 59% by a general health provider.
Only 4% reported ever receiving cessation
counseling from a medical provider.

Intervention Delivery and Retention

Among intervention participants, 97% com-
pleted the initial computer and counseling ses-
sion during their acute stay, 2% completed it
after leaving the hospital, and 1 participant left
the hospital abruptly and was unreachable.
After hospitalization, 72% and 50% completed
their second and third computer intervention
contacts, respectively. About half of intervention
participants (49%) accessed study-provided NRT,
with amean of 7weeks requested (SD=3weeks).

More than 80% of follow-up assessments
were completed at all time points, with no
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difference by treatment condition; retention
was 80% for the intervention group and 82%
for the usual care group at the 18-month

follow-up (Figure A). Of the measured vari-
ables, only stage of change predicted 18-month
completion; retention for participants in

precontemplation was 72%; in contemplation,
89%; and in preparation, 80% (P= .018). Four
participants died during their involvement in
the study, with 2 deaths in each condition.
Causes of death were suicide and homicide
(intervention condition) and lung disease52 and
drug overdose (usual care).

Abstinence Status

To test the primary hypothesis concerning
treatment differences in tobacco abstinence, we
ran a generalized estimating equation linear
model comparing the verified 7-day point
prevalence abstinence rates across the postba-
seline assessments, with adjustment for stage of
change, which was related to attrition. Verified
7-day point prevalence abstinence rates were
3.2% for control and 13.9% for treatment
participants at the 3-month follow-up, 6.5%
and 14.4% at 6 months, 10.9% and 19.4%
at 12 months, and 7.7% and 20.0% at 18
months, respectively. We modeled the absti-
nence rates over 18 months and found that the
treatment conditions were significantly differ-
ent (generalized estimating equation model:
odds ratio [OR] = 3.15; 95% confidence in-
terval [CI] = 1.22, 8.14; P = .018; Figure 1).
We confirmed abstinence by CO testing (33%)
and collateral reports (67%), with no difference
by group for type of verification (v2 = 0.03;
df = 1; P= .873). The lack of condition · time
interaction effect was attributable to our not
including the baseline assessment (all smokers)
in the model. The greatest separation between
conditions occurred at the first assessment. The
results indicated that, summed across all time
points, the treatment condition resulted in
a greater percentage of abstinent participants
than the usual care condition, which was a di-
rect test of our primary hypothesis.

Next, we examined potential covariates of
treatment effects to better understand quitting
smoking in this clinical population. Demo-
graphic variables, psychiatric diagnoses, and
baseline measures of mood (Center for Epide-
miologic Studies Depression Scale, Behavior
and Symptom Identification Scale 24, Short
Form 12) and substance use (Alcohol Use
Disorders Identification Test, Drug Abuse
Screening Test) did not predict abstinence at
any follow-up time point (all, P ‡ .156). Base-
line measures of motivation (stages of change,
thoughts about abstinence scales) and

TABLE 1—Demographic, Clinical, and Tobacco Characteristics of Sample of Psychiatric

Inpatients in a Randomized, Controlled Trial of a Smoking Cessation Intervention: San

Francisco, CA, July 2006–December 2008

Characteristic

Control Group

(n = 111), Mean

6SD or No. (%)

Intervention Group

(n = 113), Mean

6SD or No. (%)

Full Sample

(n = 224), Mean

6SD or No. (%)

Demographic characteristics

Age, y 39.9 614.1 39.9 613.5 39.9 613.8

Gender

Male 71 (64) 63 (55.8) 134 (59.8)

Female 36 (32.4) 48 (42.5) 84 (37.5)

Transgender 4 (3.6) 2 (1.8) 6 (2.7)

Race/ethnicity

White 72 (64.9) 74 (65.5) 146 (65.2)

African American 8 (7.2) 12 (10.6) 20 (8.9)

Hispanic/Latino 7 (6.3) 7 (6.2) 14 (6.3)

Asian American/Pacific Islander 10 (9.0) 9 (8.0) 19 (8.5)

Multiracial/other 14 (12.6) 11 (9.7) 25 (11.2)

Marital status

Married/cohabiting 24 (21.6) 17 (15.0) 41 (18.3)

Divorced, separated, widowed 22 (19.8) 25 (22.1) 47 (21.0)

Single, never married 65 (58.6) 71 (62.8) 136 (60.7)

Annual individual income, $

< 10 000 35 (32.7) 41 (37.3) 76 (35.0)

10 000–20 999 31 (29.0) 24 (21.8) 55 (25.3)

21 000–40 999 20 (18.7) 19 (17.3) 39 (18.0)

‡ 41 000 21 (19.6) 26 (23.6) 47 (21.0)

Unstably housed 37 (33.3) 36 (31.9) 73 (32.6)

Education, y 14.4 63.3 14.6 63.2 14.5 63.2

Employment

Unemployed 66 (59.5) 59 (52.2) 125 (55.8)

Employed 25 (22.5) 38 (33.6) 63 (28.1)

Retired/student/homemaker 20 (18.0) 16 (14.2) 36 (16.1)

Insurance coverage

Self-pay 9 (8.1) 11 (9.7) 20 (8.9)

Private 45 (40.5) 58 (51.3) 103 (46.0)

Medicare/MediCal 57 (51.4) 44 (38.9) 101 (45.1)

Clinical characteristics

Reason for hospitalization

Voluntary admission 13 (11.7) 15 (13.3) 28 (12.5)

Danger to self 86 (77.5) 83 (73.5) 169 (75.4)

Danger to others 1 (0.9) 4 (3.5) 5 (2.2)

Grave disabilitya 11 (9.9) 11 (9.7) 22 (9.8)

Length of stay, d 8.0 66.2 6.8 65.2 7.4 65.7

Has psychiatric disability pension 35 (32.7) 27 (24.1) 62 (27.7)

CESD-10 scoreb 20.1 66.7 18.8 68.0 19.4 67.4

Continued
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dependence (time to first cigarette) predicted
abstinence status significantly (P< .05), and we
entered them into a multivariate model (Table
2). Significant terms in the final model were
treatment condition, smoking within 30 min-
utes of waking, expectation of success with
quitting, and perceived difficulty with avoiding
smoking relapse.

To check whether the missing data biased
our findings, we used multiple imputation.53,54

We used PROC MI and PROC MIANALYZE in
SAS version 9.3 with 20 imputations and
a fully conditional specification approach for an
arbitrary missing data pattern of a categorical
variable (i.e., smoking status).55 The final
resulting P value for treatment condition was
.013, supporting our main finding.

For comparison with the literature, we coded
participants lost to follow-up as smoking, ex-
cluding deceased participants. Verified 7-day
point prevalence abstinence rates were 2.8%
for control and 12.4% for treatment partici-
pants at the 3-month follow-up, 5.5% and
12.5% at 6 months, 9.2% and 16.1% at 12
months, and 6.4% and 16.2% at 18 months,
respectively. We modeled the abstinence rates
over 18 months and found significant differ-
ences for the treatment condition (generalized
estimating equation model: OR = 3.39; 95%
CI = 1.32, 8.72; P= .011).

Psychiatric Rehospitalization

The sample had 234 psychiatric rehospital-
izations: 140 among control and 94 among
intervention participants (t (223) = 2.10;
P= .036). Over 18 months of follow-up, 47%
of participants were rehospitalized, comparable
to California statewide data (44% in 12
months).30 Because of the large proportion of
zeros in the distribution, we dichotomized the
data as rehospitalized versus not: 56% in usual
care versus 44% in intervention. Abstinence
status was not associated with rehospitalization
at any follow-up point (P> .282). For inclusion
in model testing, a single calculated variable
indicated tobacco abstinence at any follow-up
point. A logistic regression with rehospitaliza-
tion as the dependent variable tested indepen-
dent variables of treatment condition, absti-
nence status, and covariates identified as
relevant to psychiatric hospitalization in the
literature. In the final model, treatment condi-
tion, previous hospitalization, baseline

TABLE 1—Continued

Diagnosis

Unipolar disorder 52 (46.8) 53 (46.9) 105 (46.9)

Bipolar disorder 27 (24.3) 29 (25.7) 56 (25.0)

Schizophrenia spectrum disorder 21 (18.9) 13 (11.5) 34 (15.2)

Other 11 (9.9) 18 (15.9) 29 (12.9)

BASIS-24 summary scalec 2.2 60.7 2.1 60.8 2.1 60.8

AUDIT total scored 10.7 69.9 9.2 69.8 10.0 69.9

DAST-10 total scoree 4.3 63.4 3.6 63.8 4.0 63.6

SF-12f

Physical component summary 49.3 612.4 48.0 612.6 48.7 612.5

Mental component summary 26.4 611.9 29.2 616.7 27.8 612.9

Previous psychiatric hospitalization

None 30 (27.0) 33 (29.2) 63 (28.1)

1–2 23 (20.7) 31 (27.4) 54 (24.1)

3–7 32 (28.8) 23 (20.4) 55 (24.6)

‡ 8 26 (23.4) 26 (23.0) 52 (23.2)

Tobacco characteristics

Usual cigarettes/d 19.0 614.7 18.9 611.2 19.0 613.0

Cigarettes in 24 h prior to hospitalization 20.3 614.5 19.7 613.4 20.0 613.9

Cigarettes/d in wk prior to hospitalization 19.0 616.3 19.1 612.9 19.0 614.7

FTND total score 4.7 62.6 4.8 62.5 4.7 62.5

Time to first cigarette £ 30 min 81 (73) 88 (78) 169 (75.4)

Age when first smoked a cigarette 16.6 67.8 15.1 65.2 15.8 66.7

Age when started smoking regularly 19.3 68.5 19.6 67.8 19.4 68.1

Smoking, y 20.2 613.7 19.6 613.6 19.9 613.6

Thoughts about abstinence

Desire to stop 5.4 63.0 5.8 63.1 5.6 63.0

Expectancy of success with quitting 5.0 62.9 5.0 63.2 5.0 63.1

Difficulty staying abstinent 7.4 62.5 7.5 62.6 7.4 62.6

Stage of Change

Precontemplation 44 (39.6) 42 (37.2) 86 (38.4)

Contemplation 49 (44.1) 54 (47.8) 103 (46.0)

Preparation 18 (16.2) 17 (15.0) 35 (15.6)

Quit attempt in past y (‡ 24 h) 42 (38.2) 54 (47.8) 96 (42.9)

Quit attempt in lifetime (‡ 24 h) 88 (81.5) 97 (85.8) 185 (82.6)

Advised to quit in past y by mental health provider 54 (48.6) 53 (47.3) 107 (47.8)

Advised to quit in past y by other medical provider 69 (62.2) 63 (55.8) 132 (58.9)

Ever received cessation counseling from health care provider 5 (4.5) 4 (3.5) 9 (4.0)

Note. AUDIT = Alcohol Use Disorders Identification Test; BASIS = Behavior and Symptom Identification Scale; CESD = Center
for Epidemiologic Studies Depression Scale; DAST = Drug Abuse Screening Test; FTND = Fagerström Test of Nicotine
Dependence; SF = Short Form. All group comparisons for intervention vs control, P > .1. For comparison, 572 unique patients
were hospitalized at Langley Porter Psychiatric Institute from 2006 to 2007 with mean age of 44.3 years (SD = 16.4); 51%
were men; 66% were White, 11% Asian American/Pacific Islander, 8% African American, 4% Latino, and 11% other ethnic/
racial group. Clinical diagnoses were 47% unipolar depression, 16% bipolar, and 26% psychotic disorders, including
schizophrenia spectrum disorders or mood disorders with psychotic symptoms. A majority (75%) were privately insured, and
length of stay averaged 10 days with a median of 6.
aMental disorder that renders a person unable to take care of basic needs or obtain food, clothing, and shelter.
bRange = 0–30; ‡ 11 indicates significant depressive symptoms.
cRange = 0–4; higher indicates worse mental health.
dRange = 0–40; ‡ 8 indicates hazardous and harmful drinking.
eRange = 0–10; ‡ 3 indicates moderate drug problems.
fRange = 0–100, national norm = 50, SD = 10; lower scores indicate worse functioning.
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psychotic symptoms, and unstable housing
were significant predictors of psychiatric reho-
spitalization, and years of education and

tobacco abstinence were not (Table 3). An
association between rehospitalization and Af-
rican American race, although it did not reach

the traditional cut-off for statistical significance,
had a P value very close to .05. For treatment
condition, the significant OR indicated a 92%
greater likelihood of rehospitalization among
usual care than intervention participants.

DISCUSSION

Despite the high prevalence of smoking
among individuals with mental illness, the low
rates of quitting, and the devastating health
effects, clinical treatment research with
comorbid smokers remains limited. Ours was
the first study with a substantial sample size to
prospectively track the smoking behaviors and
rehospitalizations of psychiatric patients over
18 months. Our findings indicated that
smokers hospitalized with psychiatric disorders
will enter into treatment and can successfully
quit smoking and that tobacco cessation treat-
ment does not increase, and may even de-
crease, rehospitalization risk, perhaps by pro-
viding broader therapeutic benefit.

These data are encouraging, build upon
existing evidence of tobacco treatment success
with smokers with mental illness,24---29 and
support the feasibility and efficacy of initiating
tobacco treatment services in inpatient psychi-
atry. Demographic variables, psychiatric diag-
nosis, and measures of mental health and
nonnicotine substance use severity did not
predict differences in quitting tobacco, but
measures of cessation motivation and tobacco
dependence did. This sample of smokers with
serious acute mental illness appeared similar to
the general population in response to treat-
ment, with an 18-month quit rate of 20% (vs
25% in the general population),35 and in pre-
dictors of treatment outcome.

Our findings confirm the efficacy of an in-
novative, acceptable, and feasible multicompo-
nent intervention for initiating tobacco treat-
ment in inpatient psychiatry. Although few
participants were ready and intending to quit
smoking at the time of study enrollment, smok-
ing abstinence increased over the study period,
indicating engagement in the quitting process.
This pattern of increasing abstinence over time
is characteristic of stage-tailored interventions:
the proportion of individuals reaching the action
or maintenance stages of change increases over
time35 and contrasts with the characteristic
relapse curves of action-oriented cessation
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FIGURE 1—Verified point prevalence abstinence rates by treatment condition and time in

a randomized controlled trial of a smoking cessation intervention among psychiatric

inpatients: San Francisco, CA, July 2006–December 2008

TABLE 2—Model Predicting Tobacco Abstinence Over an 18-Month Study Period in

a Randomized Controlled Trial of a Smoking Cessation Intervention Among Psychiatric

Inpatients: San Francisco, CA, July 2006–December 2008

Variable OR (95% CI) P

Intercept 0.34 (0.05, 2.45) .281

Condition (usual care) 0.26 (0.09, 0.72) .01

Time 1.03 (0.99, 1.08) .181

Condition · time 1.01 (0.94, 1.09) .752

Desire to quit 1.02 (0.90, 1.15) .785

Anticipated success with quitting 1.17 (1.06, 1.31) .003

Perceived difficulty with staying quit 0.86 (0.76, 0.97) .017

Time to first cigarette < 30 min 0.51 (0.26, 0.96) .039

Stage of change

Precontemplation 0.52 (0.38, 2.10) .227

Contemplation 0.90 (0.18, 1.51) .803

Preparation (Ref) 1.00

Note. CI = confidence interval; OR = odds ratio. The sample size was n = 224.
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interventions initiated with individuals highly
motivated to quit smoking.

Hospitalization, lasting a median of 6 days,
offered an opportunity for initiating tobacco
treatment, with nearly all participants com-
pleting the on-unit intervention components
prior to hospital discharge. Smoke-free psychi-
atric hospitalizations afford a unique window
of opportunity for initiating tobacco treatment
that is not currently provided in other settings.
At baseline, fewer than half of participants
reported being advised by a mental health
provider to quit smoking in the past year, and
only 4% reported ever receiving cessation
counseling from a medical provider.

Strengths and Limitations

Our study, with a 79% recruitment rate,
diagnostically mixed sample, and more than
80% retention, had high internal and external
validity and supports the broad delivery of
cessation intervention services in the inpatient
psychiatric setting. Another study strength was
the consistency in findings under different
strategies of handling and modeling missing
data. Outcomes comprised both tobacco absti-
nence and mental health recovery. The finding
of fewer hospitalizations over time in the
treatment group is novel and warrants further
investigation to determine replicability and to
identify the causal mechanisms, such as

possible generalization of greater therapeutic
contact in the intervention group to mental
health outcomes.

Limitations were implementation at a single
site and a sample size not powered to detect
differences by diagnostic group, although pat-
terns suggested little variability in treatment
effects. Although we have no compelling rea-
son to expect these results not to generalize to
other populations of smokers hospitalized for
psychiatric disorders, additional studies are
needed, especially with samples with a larger
proportion of poor, non-White, less educated,
uninsured smokers and smokers with schizo-
phrenia spectrum disorders. Notably, the quit
rate for participants with schizophrenia was
20% in the treatment group and 7% in the
control group, similar to the sample’s overall
abstinence rates.

To verify abstinence status, we used a com-
bination of CO and collateral contact reports.
We used this hybrid form of verification
because of the anticipated complexity of getting
participants to travel to the research offices to
complete verification, the tailoring of treatment
to readiness to quit (i.e., quitting was not a set
expectation), and the greater acceptance of
tobacco use among psychiatric populations;
hence, demand characteristics of the trial were
low, providing little incentive for participants to
falsify their abstinence status. Collateral contact

reports also had the advantage of covering
a longer period of exposure (7 days) relative to
CO (24 hours). Previous analytic reviews have
refuted the necessity of bioconfirmation of
tobacco abstinence,56,57 and a randomized
controlled tobacco treatment study by Patten
et al. with 256 smokers with alcohol use
disorders found that collateral contact reports
contradicted self-reported abstinence as often
as or more than CO testing and showed high
concordance (92%) with CO levels.58 In our
study, collateral contacts were approached if
participants could not be located or, among
participants reporting abstinence, to confirm
nonsmoking status. We found that collateral
contacts were twice as likely to report partici-
pants to be smoking as nonsmoking. Among
participants reporting abstinence, verifications
corroborated self-report in all but 3 cases.

Conclusions

Our findings demonstrate that supporting
people with serious mental illness in smoking
cessation efforts during their hospital stay and
beyond is feasible and worthwhile. It is possible
to provide effective support across the hospital
and community continuum, with little burden
on services, with significant effects on cessation,
and without harm to mental health recovery. j
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