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Background: Hospitalization may be an opportune
time to change smoking behavior because it requires
smokers to abstain from tobacco at the same time that
illness can motivate them to quit. A hospital-based
intervention may promote smoking cessation after dis-
charge.

Methods: We tested the efficacy of a brief bedside smok-
ing counseling program in a randomized controlled trial
at Massachusetts General Hospital, Boston. The 650 adult
smokers admitted to the medical and surgical services
were randomly assigned to receive usual care or a hospital-
based smoking intervention consisting of (1} a 15-
minute bedside counseling session, (2) written sell-
help material, (3) a chart prompt reminding physicians
to advise smoking cessation, and (4) up to 3 weekly coun-
seling telephone calls after discharge. Smoking status was
assessed 1 and 6 months after hospital discharge by sell-
report and valicated at 6 months by measurement of sa-
liva cotinine levels.

Results: One month after discharge, more interven-
tion than control patients were not smoking (28.9% vs

18.9%; P=.003). The elfect persisted after multiple
logistic regression analyses adjusted for baseline group
differences, length of stay, postdischarge smoking
treatment, and hospital readmission (adjusted
odds ratio, 2.19; 95% conlidence interval, 1.34-3.57).
At 6 months, the intervention and control groups did
not differ in smoking cessation rate by self-report
(17.3% vs 14.0%; P=.26) or biochemical validation
(8.1% vs 8.7%; P=.72), although the program
appeared to be effective among the 167 patients who
had not previously tried to quit smoking (15.3% vs
3.7%; P=.01).

Conclusions: A low-intensity, hospital-based smok-
ing cessation program increased smoking cessation rates
for 1 month after discharge but did not lead to long-
term tobacco abstinence, A longer period of telephone
contact aflter discharge might build on this initial suc-
cess to produce permanent smoking cessation among hos-
pitalized smokers.
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IGARETTE SMOKING is the

leading preventable cause

of death in the United

States.'? The health care

system is a key channel
for efforts to reduce tobacco use. To date,
smoking cessation interventions in health
care settings have [ocused primarily on
outpatients. These interventions have dem-
onstrated the efficacy of brief counseling
provided by a physician or nurse in a pri-
mary care practice.” Much less has been
done to develop interventions for inpa-
tient smolkers, even though hospitaliza-
tion may provide a unique opportunity
for changing smoking behavior, Since
1992, the Joint Commission on Accredi-
tation of Healthcare Organizations has
required US hospitals to adopt policies
prohibiting smoking, and nearly all
hospitals are in compliance.*® Conse-
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quently, hospitalization now requires
smokers to abstain, at least temporarily,
[rom tobacco use. At the same time, the
illness that precipitates a hospital admis-
sion may make smokers more aware of
their vulnerability to the health hazards
of tobacco use. This may motivate them
to try to quit smoking, especially if their
illness is related to smoking.”*

Previous work suggests that a hospi-
tal stay can trigger smoking cessation. In
1 retrospective study,” 16% of patients who
had smoked at the time of a hospital ad-
mission were no longer smoking 1 year
later. This exceeds the approximately 7%
annual rate of smoking cessation among
smokers in the United States.'* Higher ces-
sation rates have been reported by smok-
ers with a smoking-related disease, espe-
cially cardiovascular disease. Without any
smoking intervention, one third of smok-




PATIENTS AND METHODS

SETTING

This randomized controlled trial was conducted at Massa-
chusetts General Hospital, an 860-bed teaching hospital in
Boston. Hospital policy prohibited smoking in indoor ar-
eas at the time of the study.

PATIENT RECRUITMENT

Patients admitted to the medical and surgical services
who reported having smoked at least 1 cigarette in the
month before admission were eligible {or enrollment,
regardless ol their interest in quitting smoking, To
assemble a cohort of newly admitted adults who were
able (o receive the intervention and be [ollowed up for 6
months, we excluded patients who were younger thanl8
years; transferred from another hospital; admitted for
intensive care, transplantation, or terminal care; unable
to speak English or to be reached by telephone; cogni-
tively or psychologically impaired; or expected to be in
the hospital for less than 48 hours. To avoid contaminat-
ing control patients with intervention materials, we
excluded patients whose hospital roommate was
enrolled in the stucly. The project was approved by the
Massachusetts General Hospital Subcommittee on
Human Studies. Consent was obtained [rom patients and
their physicians, All but 3 of 337 stalf physicians pro-
vided written consent for study stall to enroll any of
their eligible patients.

During the enrollment period (August 8, 1994-
August 7, 1995), study stalf routinely reviewed the pre-
vious day's hospital admission log to screen [or eligibil-
ity all patients admitted to the medical and surgical
services, For elective admissions, smoking status was
determined by admicting office staff, who were trained to
ask a standard question and record the response in the
hospital inflormation system. For emergency admissions,
smoking status was determined by chart review of the
nursing achnission note, a preprinted form with a smok-
ing status question. (In pilot testing, the assessment of
smoking status by this method agreed with patient self-
report in all cases.) 1l a patient's smoking status was
uncertain based on these data sources, study stalf asked

the patient directly. Each day’s list of eligible smokers
was put in random order and patients were recruited
consecutively in this order. This avoided introducing
selection bias on days when the number of eligible
smokers exceeded our enrcllment capacity. A research
assistant visited eligible smokers within 48 hours of
admission to obtain oral informed consent, administer a
baseline questionnaire, and randomly assign participants
Lo the control group or the intervention group. Patients
unable to participate because of factors judged by study
staff as transient (eg, postoperative drowsiness) were
revisited 24 hours later to reassess eligibility.

BASELINE ASSESSMENT

Baseline information, gathered using a structured inter-
view, included (1) sociodemographic factors; (2) medical
history; (3) smoking-related symptoms in the previous
month; (4) smoking history (pack-years, usual and recent
cigarette use, time to first cigarette of the day, and number
and duration of prior quit attempts); (5) nicotine with-
drawal symptoms?; (6) readiness (eg, intention) Lo stop
smoking®®; (7) confidence in ability not to smoke aflter
discharge; (8) social support for quitting smoking; (9) al-
cohol use (number of drinks per week and prior or cur-
rent alcohol abuse); (10) health-related quality of life, SF-6
and the mental health inventory of the SF-36**: and (11)
patient beliefs about the relationship between smoking ancd
their health. The baseline interview required a mean of 13
minutes. Information on hospital length of stay, discharge
diagnoses, and surgical procedures was obtained by chart
review,

INTERVENTION

The intervention had 4 components: (1) a hedside coun-
seling session, (2) written sell-help material, (3) a chart
prompt for physicians, and (4) counseling via telephone
alter discharge, Bedside counseling was conducted by a re-
search assistant who was trained and supervised by a nurse
experienced in smoking counseling. Following a struc-
tured protocol, the counselor assessed the patient’s stage
ol readiness to stop smoking. ™ The counseling was (ai-
lored accordingly, incorporating motivational interview-
ing, cognitive-behavioral counseling, and relapse preven-
tion techniques, The goal was to help patients identily and

ers stop smoking alter experiencing myocardial infarc-
tion,!" half quit after undergoing coronary artery bypass
gralt surgery,'? and one quarter stop after other cardio-
vascular disease—related admissions.'** Noncardiac sur-
gery also appears to stimulate smoking cessation.'

It may be possible to amplify the effect of hospital-
ization on smokers by providing an intervention during
the hospital stay. Available data suggest that most smok-
ersare not even advised to quit smoking during their hos-
pitalization.”'® Because an estimated 6.5 million smok-
ers are hospitalized annually,* a smoking cessation
program for hospitalized smokers has the potential to
reach many smokers and yield substantial clinical and
public health benefits. The new Smoking Cessation Clini-
cal Practice Guideline,'” released in 1996 by the Agency

for Health Care Policy and Research, strongly endorses
hospital-based smoking intervention. The guideline
panel" recommended that hospitals offer smoking ces-
sation treatment to all smokers but concluded that the
optimal intervention strategy remained to be deter-
minedl.

Few controlled studies of formal smoking cessa-
tion interventions for hospitalized patients have heen
clone, and most of them were limited to patients with
coronary heart disease. These studies™'*-?' demonstrate
the efficacy ol brief smoking counseling in the hospital
[ollowed by telephone contact alter discharge. Whether
an intervention could benefit all hospitalized smokers,
even those without a smoking-related disease, is less
well studied. One study? reported a modest benelfit
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overcome barriers that prevented them [rom making a
decision to stop smoking or succeeding in quitting,
Since patients were temporarily not smoking, the locus
was on making a decision to maintain abstinence in the
hospital and after discharge. The counselors gave
patients self-help booklets to read in the hospital and
take home.*'?* Patients’ hospital charts were stamped
with a prompt to remind the physician to advise smok-
ing cessation. Physicians were not trained in how to give
this advice. One week after discharge, the counselor
called intervention group patients to offer 5 to 10 min-
utes of structured counseling. Up to 6 attempts were
made to reach a patient. Patients who were not smoking
or trying to quit were called again 2 and 3 weeks after
discharge. Nicotine replacement therapy was not
included because the intervention was designed for
delivery by nonmedical personnel who were not trained
to assess patients’ medical eligibility [or this therapy.
Control group patients completed the baseline interview
and then received usual hospital care.

OUTCOME ASSESSMENT

Sell-reported smoking status was assessed by telephone
interview 1 and 6 months alter hospital discharge. The
interviewer was blinded to patients’ group assignment,
Other data collected at follow-up were duration of
tobacco abstinence after discharge, subsequent hospital-
ization and emergency department use, and other smok-
ing cessation treatment alter discharge. Sell-reported
nonsmoking at 6 months was validated by saliva coti-
nine assay.* Samples were not requested [rom patients
living out of state, [or logistical reasons, Stafl paid $20
per sample and offered to collect it at the patient’s home
or workplace.

The primary outcome measure, nonsmoking for the
past week, was assessed 1 and 6 months after discharge.
Secondary outcome measures were continuous absti-
nence (no smoking stnce hospital discharge), duration
ol postdischarge abstinence, and sustained abstinence
(no smoking at both 1- and 6-month follow-up inter-
views). A cotinine-validated cessation rate was calcu-
lated [or the 6-month {ollow-up; nonsmoekers who
refused to provide saliva samples or whose cotinine con-
centrations exceeded 20 ng/mlL were considered te be
smokers. ™

DATA ANALYSIS

Data were analyzed using SAS statistical software.? The ef-
[ectiveness of the intervention was determined by compar-
ing outcome measures between groups using an intention-
to-treat analysis, Patients unavailable for follow-up were
counted as smokers, The stgnificance of group diflferences
in baseline and outcome variables was assessed with the
x* and Fisher exact tests [or categorical variables and the
Stuctent t test for continuous variables, Group differences
in the duration of postdischarge abstinence were assessecl
with the Kaplan-Meier technique and log-ranlk test. All sig-
nificance tests were 2-tailed.

We used multiple logistic regression analysis to gen-
erate odds ratios (ORs) with 95% conlidence intervals (Cls)
to acjust the effect of the intervention for potential con-
[ounding factors, Stratified analyses explored whether the
elfect of the intervention was modified by demographic char-
acteristics or factors associated with smoking cessation, For
each factor, a pooled summary relative risk estimate was
calculated using the Mantel-Haenszel technique and ho-
mogeneity of the OR across strata was assessed with the
Breslow-Day Test.™® We also checked [or elfect modilica-
tion by adding 2-way interaction terms to the logistic re-
gression models.

Univariate and multivariate analyses were done to iden-
tily baseline characteristics that were associated with smole-
ing cessation aflter hospital discharge. Factors associatecl
with cessation on univariate analysis at a P<<.05 level ol sia-
tistical signilicance were entered into a multiple logistic re-
gression mocdel. The dependent variable was cotiunine-
validated 7-day abstinence 6 months alter discharge. Models
were adjusted [or sociodemographic factors (age, sex, race,
education, and marital stalus), group, discharge diagno-
sis, and hospital length of stay,

SAMPLE SIZE

The goal was Lo enroll 650 patients, which, assuming a 15%
unavailability for follow-up, would provide complete data
on 550 patients (275 per group). This sample size pro-
vides 80% power to detecta 10% group dillerence (25% vs
15%) in smoking cessation rates at L-month follow-up, as-
suming a=,05. A sample of 650 alse provides 85% power
to detect a 10% dilference (209% vs 10%) at 6 months, as-
suming a 30% unavailability for follow-up.

from a low-intensity counseling program olfered to all
hospitalized smokers. A more intensive nurse-managec
multicomponent program was effective among the sub-
sct of hospitalized patients who were interested in quit-
ting smoking, but only i[ follow-up telephone contact
was maintained for 3 months after discharge.***!

The objective of this study was to test, in a random-
ized controlled trial, the efficacy of a low-intensity, low-
cost smoking cessation counseling program for all hos-
pitalized smokers that could be adopted by hospitals
nationwide and was consistent with the new Agency for
Health Care Policy and Research guideline, The study hy-
pothesis was that smokers receiving the counseling pro-
gram would have a higher smoking cessation rate after
discharge than smokers receiving usual hospital care.

TR
PATIENT ENROLLMENT

During 1 year we screened 12 785 medical and surgical
admissions, Seventy percent (n=8966) of those screened
met eligibility criteria. Major reasons [or ineligibility were
admission [or intensive care or transplantation (32%),
hospital stay of less than 48 howrs (31%), transfer from
another hospital (13%), cognitive or psychological im-~
pairment (8%), inability to speak English (4%), lack of
physician consent (3%), and lack of a telephone (2%).
Of 8966 eligible patients screened for smoking status, 923
(10%) reported having smoked in the previous month.
As described in the “Methods” section, we recruited a ran-
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Tabie 1, Demographic and Medicat Characteristics
of Patients at Baseline
Intervention ~ Control
* Group Group

Characteristics (n=325) (n=325) P
Mean (+SE) age, y 477:09 505:08 .03
Sex, % male 56 53 39
Race, % white 90 9 .08
Mean (£SE) education, y 124:02  125:01 .71
Married, % 42 41 73
Employed (full-time or part-time), % 46 38 Nh|
History of coronary heart disease, %* 18 17 61
History of sSmoking-related disease, %t 29 27 .54
Current smoking-related health :

problem, %3} 37 32 A9
Smoking-related symptom in the

previous month, %§ 56 46 .01
Admisston related to smoking, %! 19 15 .29
Cardiac or pulmonary discharge

diagnosis, % 23 22 .78
Surgical procedure in hospital, % 53 47 15
Maan (+SE) hospital length of stay, d 6.4+0.4 57+03 .13

Table 2. Baseline Patient Characteristics:
$moking Behavior

Intervention - Control
Group Group

Gharacteristics (n=325) (n=325) P
Mean (+SE) pack-years 35.2+2.2 34.3+15 .76
Mean (+SE) cigarettes per day 23.3:0.7 237107 .72
Time elapsed since last cigarette, %

=3d 74 77 53

<1 wk 94 93 64
Smoke =30 min after awakening, %* 69 68 .80
Craving for a cigarette since

admission, % 54 55 64
Intend to stop smoking in the next

30d, % ‘ 52 46 28
Mean (+SE) (0-10) readiness to quit

smokingt 6.7+0.2 6.7£02 .95
Mean (+SE) (0-10) confidence about

quittings: 4,602 45+02 68
Quit for =1 wk In past year, % 34 36 .53
Live with a smoker, % 46 44 58
Soclal support for quitting, %§ 73 67 13

* Paliont report of physician-diagnosed heart atiack or angina.

TPatlent report of prior physician-iagnosed heart atiack, angina, chronic
obstructive fung diseass, lung cancer, peripheral vascular disease, or stroke.

JPatient response to, “Do you currently have any health problem that you
believe Is caused or mads worse by your smoking?” (nércentage of yes
answers),

§Chest paln, cough, shortness of breath, or leg pain on walking that patient
considers related to smoking.

|Patient respanse to, “In your opinion, s your smoking related to the reason
you wers admitted to the hospltal?” (percentage of yes answers).

dom 713 (77%) of the 923 eligible smokers; 650 of the
patients (91%) recruited enrolled in the trial. Our en-
rollment eapacity did not permit us to recruit all eligible
smokers.

BASELINE CHARACTERISTICS

Intervention and usual care control groups were similar
at baseline. There were no significant sociodemo-
graphic grouyp differences except for age; intervention pa-
tients were slightly younger than controls (Table 1),
Groups did not differ in medical history, reason for ad-
mission, surgical procedure in the hospital, or hospital
length of stay (Table 1). Intervention patients attrib-
uted more recent symptoms to smoking than did con-
trols, but groups did not differ in beliefs about whether
they had a smoking-related health problem or whether
their admission was related to smoking (Table 1). There
were no significant group diflerences in any measure of
smoking behavior, including degree of nicotine depen-
dence, intention to quit smoking after discharge, confi-
dence in the ability to do so, or past experience quitting
smoking (Table 2). Additionally, groups did not differ
in health-related quality of lile, reported alcohol con-
sumption, or prevalence of current or past alcohol abuse
{data not shown).

Study patients had the same sex distribution (55%
male) as all patients admitted to the Massachusetts Gen-
eral Hospital medical and surgical services during the en-
rollment period, but they were younger (mean age, 49
vs 39 years) and more frequently white (92% vs 86%).

*Nicoting-dependence measure.

'+Biengr contemplation ladder? (0, no thought of quitting to 10, taking action
to quit).

FPatient response to, “How confident are you that you will not be smoking in
1 week?” (0, notat all to 10, very),

§Patlent response lo, "If you were to stop smoking, how helpful would the
paaple closest to you be?" (percentage reporting helpful or very helpiui).

PARTICIPATION IN THE INTERVENTION

Of the intervention patients; 321 (99%) of 325 received
bedsicle counseling, written material, and a chart prompt.
Bedside counseling lasted a median of 15 minutes (mean,
18 minutes; range, 2-45 minutes). After hospital clis-
charge, 280 intervention patients (86%) received a coun-
seling telephone call. The mean number of completed calls
per patient was 1.6 (range, 0-3), and telephone contact
lasted an average of 10 minutes per patient contacted.
Mean total contact time per patient (in person and by tele-
phone) was 28 minutes (range, 2-114 minutes). To es-
timate physician compliance with the chart prompt, pa-
tients at 1-month of follow-up were asked if a physician
had advised them to quit smoking during their hospital
stay. Almost hall the patients in both the intervention and
control groups recalled this advice (49% vs 48%, respec-
tively; P=.78). Nicotine replacement therapy was not an
intervention component. According to hospital phar-
macy records, 24 patients (49%) received this therapy in
the hospital, Control and intervention patients had simi-
lar rates of use.

FOLLOW-UP

All patients survived to hospital discharge. Fifteen pa-
tients (2.3%) died before the 1-month follow-up and 35
(5.4%) died before the 6-month follow-up and were cx-
cluded. Intervention and control groups did not differ
in mortality rates at 1 month (2.2% vs 2.5%, respec-
tively) or 6 months (5.5% vs 5.2%, respectively). We fol-
lowed up 605 (95.3%) of the 635 survivors at 1 month
and 542 (88.1%) of the 615 survivors at 6 months. In-
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tervention and control groups did not differ in unavail-
ability for follow-up at 1 month (5.0% vs 4.4%) or 6
months (13.0% vs 10.7%).

OUTCOMES
One-Month Follow-up

Intervention patients maintained abstinence from ciga-
rettes at a higher rate than controls throughout the first
month after hospital discharge (P=.006) (Figure). At the
L-month follow-up, more intervention than control pa-
tients had not smoked in the previous week (28.9% vs
18.9%; P=.003) (Table 3). Intervention patients were
also more likely than controls to have been continu-
ously abstinent from cigarettes since hospital discharge
(22.3% vs 16.1%; P=.046). Intervention and control
groups did not differ in potentially confounding post-
randomization events: hospital length of stay (Table 1),
hospital readmission rate (13% vs 17%; P=.54), or smok-
ing cessation treatment after discharge (219% vs 17%;
P=.24). Specilic smoking treatments that patients re-
ported receiving after discharge included counseling by
a physician (129%), nicotine replacement therapy (4%),
formal cessation program (1%), and hypnosis (1%); none
of these differed by group. ‘

Multiple logistic regression models adjusted smok-
ing status at 1-month follow-up for baseline group dif-
ferences (age and smoking-related symptoms), patients’
readiness to quit smoking, and postrandomization fac-
tors (length of stay, hospital readmission, and other smolk-
ing treatment). The favorable effect of the intervention
on smoking cessation was unchanged and remained sta-
tistically significant for both end points: 7-day tobacco
abstinence (adjusted OR, 2.19; 95% Cl, 1.34-3.57; P=.002)
and continuous abstinence for 1 month after hospital dis-
charge (adjusted OR, 1.58; 95% CI, 1.01-2,49; P=.05).

There was no evidence that the intervention was
more or less effective in any subgroup of patients exam-
ined, including subgroups defined by sociodemo-

Table 3. Abstinence From Cigarettes 1 and 6 Months
After Hospital Discharge

Ne. (%) Risk
f——————  Differance
Intervention Control = (95% Gonfidence
Follow-up Group Group Interval)
1 mo n=318" - n=317
7-day abstinence 92 (28.9) 60(18.9) 10.0(3.41t016.6)*
Continuous abstinence . 71 (22.3) 51(16.1) - 6.2 (0.1t0 12.8)t
6 mo n=307 n=308
7-day abstinence 53 (17.3) = 43(14.0). 3.3(-24109.0)

Contlnuous abstinence 34 (11.1) 31 (10.1) - 1.0(~3.9t05.9)
“ Cotinine-validated )
7-tlay-abstinence - 25(81) 27(87)  —0B8(—50t03.8)

1and 6 mo n=307 n=308

7-day abstinenced: 42(18.7)  81(10.1)  3.6(~1.5t087)
*P=,003,
1P=.046.

TAbstingnce reported at both 1- and 6-month follow-ups.

graphic characteristics, smoking behavior (readiness to
stop smoking, daily cigarette consumption, degree of
nicotine dependence, cigarette craving at baseline,
length of time since last cigarette, or prior quitting
experience), medical factors (cardiopulmonary dis-
charge diagnosis or surgical procedure during hospital-
ization), or patients’ perception that the hospitalization
was related to smaking.

Six-Month Follow-up

By the sixth month of follow-up, the difference in sell-
reported smoking cessation rates between groups had nar-
rowed; 17.3% of intervention patients and 14.0% of con-
trols reported not smoking in the previous week (P=.26)
(Table 3). Continuous nonsmoking since discharge was
reported by 11.1% of intervention patients and 10.1% ol
controls (P=.68). Sustained cessation (abstinence for the
previous 7 days at both 1- and 6-month follow-ups) was
reported by 42 (13.7%) intervention patients and 31
(10.19%) controls (P=.16).

Subgroup analysis identified 1 group of patients in
whom the intervention appeared to be effective at 6
months; smokers with little prior experience quitting
smoking. Among 167 patients who had not previously
quit smoking for 1 week, the 6-month cessation rate was
significantly higher in the intervention group than among
controls (15.3% vs 3,7%; P=.01).

During 6 months of follow-up, the intervention and
control groups did not differ in the rates of hospital re-
admission (27% vs 28%; P=.66), emergency depart-
ment visits (14% vs 11%; P=.29), or smoking cessation
treatment (33% vs 36%; P=.52),

To validate self-reported nonsmoking at 6 months
of follow-up, we requested saliva samples [rom the 82
(85%) sell-reported nonsmokers who lived in Massaclu-
setts. Nonsmoking was confirmed by cotinine analysis
in 44 (54%) of these patients; confirmation rates did not
differ significantly between control and intervention
groups (60% vs 48%, P=.19). Failure to provide a saliva
sample was the main reason for nonconfirmation; 33%
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of patients declined to do so and were considered smok-
ers. Nonsmoking was confirmed in 80% of patients who
provided a sample. Cotinine-validated 7-day abstinence
rates were substantially lower than self-report rates in both
groups, but the results did not change the conclusion of
no group difference in smoking cessation rates at 6 months
of follow-up (Table 3).

Two baseline factors were independently associ-
ated with cotinine-validated smoking cessation 6
months after hospital discharge: confidence in the abil-
ity to quit smoking (adjusted OR, 1.44; 95% CI, 1.21-
1.77; P<.001, for each unit increase on a 10-point
scale) and craving for a cigarette at study entry (ad-
justed OR, 2.83;95% CI, 1.14-7.03; P=.02). These rela-
tionships were independent of sociodemographic fac-
tors, discharge diagnosis, hospital length of stay, and
group assignment.

B COMMINT S

This randomized controlled trial demonstrated that rou-
tine brief bedside counseling of smokers admitted to an
acute care general hospital increased their smoking ces-
sation rate by 50% for 1 month alter discharge. The pro-
gram, offered to smokers regardless of their reason for
admission or interest in quitting smoking, was effective
across a wide range of subgroups defined by sociodemo-
graphic, medical, and smoking behavior characteristics.
After the initial success the program efficacy dimin-
ished and it did not produce a significant long-term ef-
fect on smoking cessation, Nonetheless, this study dem-
onstrates that it is possible to take advantage of the
opportunity presented by a hospital admission to gen-
erate substantial short-term smoking cessation and to do
50 with an intervention that is simple, low in cost, and
broadly applicable to all smokers,

There have been few randomized controlled trials
ol smoking cessation interventions for hospital pa-
tients. Most were limited to patients with a single diag-
nosis, usually myocardial infarction,'#1319-2137.38 Feyw
studies have enrolled an unselected population of
smokers as we did. Stevens et al** assessed a similar
smoking counseling program in a dilferent setting, 2
smaller Oregon community hospitals. That study, like
ours, enrolled smokers regardless of their diagnosis or
interest in quitting and offered brief in-hospital coun-
seling and up to 3 weeks of counseling via telephone
after discharge. Unlike our study, the intervention also
included a videotape and 6 bimonthly newsletters alter
discharge. The program produced sustained smoking
cessation by sell-report: 13.5% of intervention patients
reported not smoking at both 3- and 12-month
follow-up points, compared with 9.2% of those receiv-
ing usual care (P=.02). Our intervention had a similar
magnitude of effect on sustained cessation for 6
months (13.7% vs 10.1%), but the effect was not sta-
tistically significant, partly because of our smaller
sample size. The Oregon trial’s multiple intervention
modalities (including videotape and mailings) and
longer duration of postdischarge contact may have
also contributed to the difference in long-term out-
come between studies.

A second study? that included hospitalized smok-
ers, regardless of diagnosis, demonstrated the efficacy of
amore intensive intervention consisting of bedside coun-
seling by a nurse, counseling via telephone for 3 months
after discharge, and nicotine replacement therapy for se-
lected patients. This intervention produced a higher vali-
dated 1-year cessation rate than physician advice alone
(31% vs 21%; P=.006).” In a subsequent report,* a less
intensive intervention similar to ours (consisting of bed-
side counseling but only 1 telephone contact after dis-
charge) was no better than physician advice in produc-
ing long-term smoking cessation. This suggests that
permanent smoking cessation after a hospital interven-
tion requires a longer duration of postdischarge contact
than we provided. These studies™?** also achieved sub-
stantially higher cessation rates in both control and in-
tervention groups than did our study or the Oregon
study.** Patient selection most likely accounts for this
difference, because the studies, unlike ours, excluded
patients who were not interested in quitting smoking, a
group whose likelihood of cessation is less.?*? These
studies suggest that hospital-based interventions will
achieve the highest cessation rates, and therefore be
most cost-effective, if interventions are limited to pa-
tients already motivated to quit smoking. However,
such interventions will ultimately have a more limited
public health impact than those that include smokers
with less motivation to quit. Future work neecds to icen-
tify effective ways to intervene with this latter group of
smokers.

This randomized controlled trial had numerous
methodological strengths. Intervention and control
groups were comparable at baseline and did not differ
after randomization in events that might have influ-
enced outcomes of smoking cessation. Study records
confirmed that intervention patients received the pro-
gram as intended. Intervention consistency was maxi-
mized by having a single counselor who followed a
standardized protocol. Contamination of the control
group was minimized by having research stalf deliver
the intervention. Outcome was assessed by an inter-
viewer blinded to treatment assignment, and follow-up
rates were equally high in both groups. Program effi-
cacy was analyzed on an intention-to-treat basis using
the conservative assumption that patients unavailable
for follow-up were smoking, and statistical adjustment
for a variety of potentially confounding factors did not
alter the results. These strengths permit us to conclude
that, in the short-term, a multicomponcnt intervention
consisting of bedside counseling, sell-help material,
and telephone follow-up was superior to usual care,
The study design cannot determine the relative contri-
bution of each program element, but the combination
of face-to-face counseling in the hospital and sustained
contact alter discharge probably accounted for most of
the intervention effect. The chart prompt did not ap-
pear to be of benefit because, according to patient re-
call, physician advice to quit smoking was provided
equally to both intervention and control groups. The
prompt either had no effect or had the nonspecilic ef-
fect of reminding physicians to advise all smokers to
quit. It might have been more effective if it had been ac-
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companied by physician training in smoking counsel-
ing techniques.

The intervention’s lack of long-term efficacy does
not appear to be explained by any methodological flaw.
In particular, there was no evidence ol a group differ-
ence in the rates of smoking treatment or hospital read-
mission between the 1- and 6-month follow-ups that
might have confounded the final outcome. The sample
size, by design, was sufficient to exclude a substantial
long-term benefit of the program (eg, an increase from
10% to 20% in smoking cessation rate). Although the
Clincluded a difference as large as 9% in self-reported
smoking cessation, the similarity of the 6-month cessa-
tion rates after biochemical validation makes it unlikely
that the results would be altered by a larger or longer
study.

However, the program appeared to increase long-
term cessation in 1 subgroup, smokers with little prior
experience in trying to quit smoking, who represented
27% of our sample. For these smokers, hospitalization
may have provided the motivation to try to quit and the
intervention may have offered new information just when
they were ready to use it. The subgroup effect has to be
interpreted with caution since it was not specilically pos-
tulated before the study, but it deserves exploration in
future work.

Following standard practice in smoking interven-
tion research, we attempted to confirm patients’ sell-
reported nonsmoking biochemically. Like another hos-
pital-based trial,>* we had difficulty obtaining saliva
samples, despite a financial incentive and considerable
outreach effort, In the analysis, we took a conservative
approach, counting as smokers all patients who refused
to provide a sample. Consequently, cotinine-validated ces-
sation rates were substantially lower than self-report rates,
but this did not alter the study’s conclusion because con-
firmation rates did not differ between the control and in-
tervention groups. The true smoking cessation rate is
probably higher than our cotinine-validated estimate be-
cause some patients who declined to provide a sample
1o doubt did so for a reason other than smoking. We did
not validate sell-reported nonsmoking at 1. month, but
it is unlikely that doing so would have substantially al-
tered the study’s conclusion, given that there was no evi-
dence of differential conlirmation between groups at the
6-month follow-up.

In summary, this study is an important step toward
the goal of developing a cost-effective, widely general-
izable, hospital-based smoking intervention, as recom-
mended by the Agency for Health Care Policy Re-
search’s new Smoking Cessation Clinical Practice
Guideline.'”"® This study demonstrates the feasibility and
short-term effectiveness of a brief smoking cessation coun-
seling program routinely provided to all smokers admit-
ted to an acute care general hospital. Extending the pe-
riod of counseling via telephone to 3 months after
discharge would likely produce long-term smoking ces-
sation, as recent studies®?* have demonstrated. Includ-
ing nicotine replacement therapy, whose efficacy in out-
patients is well established, might also improve the
intervention.'"** Since craving for a cigarette in the hos-
pital was associated with less smoking cessation, treat-

ing nicotine withdrawal in the hospital might increase
the proportion of smokers who remain abstinent after dis-
charge, as well as relieve discomfort. A program capable
of producing long-term smoking cessation would have
considerable public health importance. Quitting smok-
ing improves health and reduces subsequent health care
utilization.'** Hospitalized smolkers may realize these ben-
efits even sooner since they are likely to be at greater risk
of subsequent morbidity and mortality. A hospital-
based smoking intervention is likely to be a highly cost-
effective way to reduce the enormous health burden ol
tobacco smoking.*!
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