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Abstract
Background—An admission to hospital
provides an opportunity to help people
stop smoking. Individuals may be more
open to help at a time of perceived vulner-
ability, and may find it easier to quit in an
environment where smoking is restricted
or prohibited. Providing smoking cessa-
tion services during hospitalisation may
help more people to attempt and sustain
an attempt to quit. The purpose of this
paper is to systematically review the eVec-
tiveness of interventions for smoking
cessation in hospitalised patients.
Methods—We searched the Cochrane To-
bacco Addiction Group register, CINAHL,
and the Smoking and Health database for
studies of interventions for smoking cessa-
tion in hospitalised patients. Randomised
and quasi-randomised trials of behav-
ioural, pharmacological, or multi-
component interventions to help patients
stop smoking conducted with hospitalised
patients who were current smokers or
recent quitters were included. Studies of
patients admitted for psychiatric disorders
or substance abuse, those that did not
report abstinence rates, and those with
follow up of less than 6 months were
excluded. Two of the authors extracted
data independently for each paper, with
assistance from others.
Results—Intensive intervention (inpatient
contact plus follow up for at least 1 month)
was associated with a significantly higher
cessation rate compared with controls
(Peto odds ratio (OR) 1.82, 95% CI 1.49 to
2.22). Any contact during hospitalisation
followed by minimal follow up failed to
detect a statistically significant eVect on
cessation rate, but did not rule out a 30%
increase in smoking cessation (Peto OR
1.09, 95% CI 0.91 to 1.31). There was
insuYcient evidence to judge the eVect of
interventions delivered only during the
hospital stay. Although the interventions
increased quit rates irrespective of
whether nicotine replacement therapy
(NRT) was used, the results for NRT were
compatible with other data indicating that
it increases quit rates. There was no
strong evidence that clinical diagnosis
aVected the likelihood of quitting.

Conclusions—High intensity behavioural
interventions that include at least 1 month
of follow up contact are eVective in
promoting smoking cessation in hospital-
ised patients.
(Thorax 2001;56:656–663)

Keywords: smoking cessation; inpatients

A hospital stay may provide a good setting in
which to deliver smoking cessation interven-
tion, and hospitalisation may boost receptivity
to smoking cessation messages by increasing
perceived vulnerability to the health hazards of
tobacco use. This eVect may be strongest with
tobacco related illnesses if the presence of such
an illness increases the extent, for example,
with which an intervention is complied. This
may be as a result of the extent to which
patients perceive smoking as a cause of their
disease, thereby influencing the perceived gain
associated with cessation. Many hospitals are
smoke free, which may provide a supportive
environment within which to begin a cessation
attempt by providing an opportunity to
abstain away from the usual cues to smoke. Ill-
ness also brings smokers into contact with
health professionals who can provide a
smoking cessation message or intervention.
Procedures such as coronary arteriography
that provides detail of the patient’s cardiac
status may minimise the subsequent denial of
cardiac risk by the patient.1 2 For these
reasons, tobacco dependence interventions
delivered (or initiated) in hospitals might be
particularly eVective.

Before investing in such services the evi-
dence regarding their eYcacy needs to be
reviewed systematically. The eYcacy of hospi-
tal based intervention may diVer according to
the type and intensity of the intervention
method and the nature of the patient’s illness.
Interventions can provide behavioural counsel-
ling, pharmacotherapy, or both, varying in
intensity and duration.

The primary aim of this review is to evaluate
the eVectiveness of smoking cessation interven-
tions directed at the hospitalised patient. In
order to guide policy, we also aim to identify
the components of eVective programmes and
to explore whether there is a diVerence in eVect
according to the patient’s reason for hospitali-
sation.
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Our hypotheses were that:
+ Systematic behavioural intervention (brief

advice, individual counselling, provision of
self-help materials, group therapy) increases
quit rates more than usual care, and that
intensive intervention increases quit rates
more than brief intervention.

+ Interventions that occur both in hospital
and after discharge increase quit rates more
than interventions limited to the hospital
stay, and that longer post-discharge follow
up increases quit rates more than short
follow up.

+ Adding nicotine replacement therapy
(NRT) to a behavioural intervention in-
creases quit rates more than placebo or no
medication, and that combining NRT and a
behavioural intervention increase quit rates
more than either alone.
A secondary objective was to explore the

possibility that the eYcacy of interventions dif-
fers for patients with diVerent diagnoses. This
was done using subgroup analyses by disease
category. These analyses were post hoc and
exploratory in nature, and designed only to
generate hypotheses.

This review is a shortened version of a
systematic review undertaken for the Cochrane
Collaboration Tobacco Addiction review
group.3 The Cochrane review will be regularly
updated to take account of new research.

Methods
SELECTION OF STUDIES FOR INCLUSION

Types of study
We included randomised or quasi-randomised
controlled trials that recruited patients who
were hospitalised or about to be hospitalised
and who were currently smoking or had
recently quit. We excluded trials of secondary
prevention or cardiac rehabilitation that did
not recruit on the basis of smoking history and
trials on patients hospitalised for psychiatric
disorders or substance abuse (including inpa-
tient tobacco addiction programmes). Trials in
which “recent quitters” were classified as
smokers were included, but a sensitivity analy-
sis was performed on these data to determine
whether they diVered from trials that excluded
such individuals.

Types of interventions
We included any intervention to increase
smokers’ motivation to quit, to assist them in
making a quit attempt or, in the case of recent
quitters, to help them avoid relapse. The inter-
vention could be delivered by physicians, nurs-
ing staV, psychologists, smoking cessation
counsellors, or other hospital staV. The inter-
vention could include advice or more intensive
behavioural therapy, with or without the use of
pharmacotherapy or post-discharge follow up.
The control intervention could be usual care or
any less intensive programme such as brief
advice only. We included studies of smoking
interventions that were part of a broader reha-
bilitation programme only if it was possible to
extract data on the outcome eVects of the
smoking cessation component specifically, and
if details of the nature of the intervention and

control were explicitly stated. Studies that
reported the use of NRT or other pharmaco-
therapy were included.

Interventions during the hospital stay were
categorised according to whether they included
follow up after discharge. We categorised inter-
ventions by the following levels of intensity:
(1) Single contact in hospital lasting <15 min-
utes, no follow up support.
(2) One or more contacts in hospital lasting in
total >15 minutes, no follow up support.
(3) Any hospital contact plus follow up of <1
month.
(4) Any hospital contact plus follow up >1
month.

Types of outcome measures
The principal outcome measure was absti-
nence from smoking at least 6 months after the
start of the intervention. We used the most
conservative measure of quitting at the longest
follow up—that is, a biochemically validated
sustained quit rate was used in preference to
self-reported point prevalence abstinence, and
abstinence at 12 month follow up was used in
preference to abstinence at 6 month follow up.
We counted participants lost to follow up as
continuing smokers.

SEARCH STRATEGY

We searched the Tobacco Addiction Group
trials register to July 2000. This specialised
register is regularly updated by electronic
searches and hand searching. Searches for the
register covered smoking cessation, nicotine
dependence, nicotine addiction, and tobacco
use. In addition, we searched the Cochrane
Controlled Trials Register, the Centers for
Disease Control Smoking and Health data-
base, and CINAHL. Individuals with expertise
in the area of smoking cessation were asked for
details of conference abstracts and studies in
press. Bibliographies of studies generated by
the search were hand checked for further stud-
ies.

Search strategy for Tobacco Addiction spe-
cialised register and for CCTR (used in
combination with the terms specific to tobacco
used to identify records for specialised regis-
ter): (hospital and patient*) or hospitali* or
inpatient* or admission* or admitted

Search strategy for Smoking and Health
database (National Center for Chronic Disease
Prevention and Health Promotion CDP File).
For records with descriptor indexing:
(SMOKING-CESSATION* in DE) AND
((hospital* AND patient*) OR inpatient* OR
admission*). For records without descriptor
indexing: (smoking near (cessation OR quit*
OR stop*)) AND ((HOSPITAL* AND pa-
tient*) OR inpatient* OR admission*).

Search strategy for CINAHL (Silverplatter):
1 ((hospital with patient*) in TI OR AB
2 (hospitali* OR inpatient* OR admission* OR
admitted) in TI OR AB
3 (hospitali* OR inpatient*) in DE
4 (quit* OR smok* OR cigar* OR tobacco OR
nicotine) in TI OR AB
5 (smok* OR tobacco OR nicotine) in DE
(1 OR 2 OR 3) AND (4 OR 5)
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EXTRACTION OF CITATIONS

Three authors checked studies identified by the
search strategies for relevance. One author
extracted data independently with checking by
a second. Disagreements were resolved by
mutual consent. Reasons for the exclusion of
studies were noted. For each study we
extracted the following data:
(1) author(s) and year of publication,
(2) methods (country of origin, recruitment,
randomisation and participants),
(3) description of intervention(s) and control,
including a designation of intensity (1–4), and
(4) outcomes (length of follow up, definition of
abstinence, validation technique).

If necessary, the original authors were
contacted for clarification of data. Studies were
evaluated on the basis of the quality of the ran-
domisation procedure used, as this is the
source of bias which has been empirically asso-
ciated with overestimation of treatment ef-
fects.4 We also assessed whether the studies
reported validation of self-reported smoking
cessation, how they handled patients lost to
follow up, and the extent to which populations
consisted of current smokers and recent
quitters since these are possible sources of bias.

ANALYSIS OF DATA

The statistical methods used for pooling were
as described by Peto’s group.5 The results are
expressed as the Peto odds ratio (POR)
(intervention/control) for achieving abstinence
from smoking together with the 95% confi-
dence interval for this estimate. Tests for
heterogeneity were performed using a Mantel-
Haenszel ÷2 statistic.

Quit rates were calculated based on the
numbers of patients randomised to an inter-
vention, excluding any deaths. Those who
dropped out or were lost to follow up were
counted as continuing smokers.

EVectiveness was evaluated according to our
predetermined classification of four levels of
intensity. Where we included studies that were
judged by quality criteria to be more prone to
bias, we planned sensitivity analyses to assess
whether their inclusion altered our findings.
Sensitivity analyses were also planned to
explore, where possible, the contribution of
diVerent components to any overall eVect (for
example, the role of NRT in a multi-
component intervention) and to determine
whether the eVects were diVerent when the
study population was restricted to those
wishing to stop.

In an exploratory analysis we evaluated
eVectiveness in patients with a diagnosis of
cardiovascular disease, respiratory disease, and
cancer. In cases where a single study reported
data on patients from diVerent categories we
pooled the data only when it was possible to
extract data by disease category. Otherwise, we
included only those studies reporting data from
patients in a single disease category.

Results
DESCRIPTION OF STUDIES

Fifteen trials conducted in the USA, UK, and
Spain between 1990 and 2000 met the
inclusion criteria and contributed to the review.
The characteristics of the studies are described
in table 1.

All but two of these studies contributed to
the main comparison of intensity of interven-
tion versus control. Those that did not contrib-
ute6 7 did not include a usual care control
group. Seven studies included NRT as a com-
ponent, of which four studies6–9 used NRT as a
specific component oVered to all participants
receiving the intervention as opposed to only a
subgroup. Ten studies1 6 7 10–16 provided sepa-
rate data by disease and contributed to the
exploratory comparison of intervention in
diVerent disease categories versus control. We
excluded 11 studies17–27 which appeared rel-
evant but did not meet all inclusion criteria.
These are described in table 2.

QUALITY OF STUDIES

Five of the 15 studies reported an adequate
randomisation procedure.8 9 11 12 16 Two studies
allocated treatment by alternating between
hospitals over time.28 29 The remaining eight
studies did not report the method of randomi-
sation.

META-ANALYSIS

Hospital interventions categorised by intensity
No included studies reported on the eVects of
brief interventions in hospitalised patients
(intensity 1). One study14 reported that a more
intensive intervention in hospital but with no
follow up after discharge (intensity 2) increased
quit rates (POR 1.64, 95% CI 0.54 to 5.02).
There is thus limited evidence available to
determine whether intervention confined to
the hospital stay increases quit rates. Analysis
of six studies reporting on the eVects of any
contact during hospitalisation followed by
minimal follow up (intensity 3) failed to detect
a statistically significant eVect, but did not rule
out a 30% increase in smoking cessation (POR
1.09, 95% CI 0.91 to 1.31). Pooled analysis of
seven studies reporting on the eVects of more
intensive follow up following an intervention in
hospital (intensity 4) shows a statistically
significant increase in quit rates (POR 1.82,
95% CI 1.49 to 2.22; fig 1).

Sensitivity analysis: A sensitivity analysis
excluding four studies that reported the use of
NRT within the highest intervention intensity8–

10 16 did not suggest that the eYcacy of these
interventions was due to the use of NRT (POR
1.61, 95% CI 1.26 to 2.06). Only one study
that delivered a minimal intensity intervention

Table 2 Characteristics of excluded studies

Study Reason for exclusion

Allen (1998)17 Not inpatients (delivered at outpatient clinic)
BTS (1983)18 Inpatient and outpatient data not reported separately
Burt (1974)19 Not randomised
Colby (1998)20 Short follow up (3 months). Only investigated adolescent smokers
Dale (1995)21 Not inpatients (some participants admitted to inpatients unit for smoking

intervention)
Gritz (1993)22 Not inpatients (only recruitment carried out in hospital setting)
Johnson (1999)23 Not randomised
Meenan (1998)24 Not randomised
Schmitz (1999)25 No control/usual care group
Strecher (1985)26 Not randomised
Wewers (1994)27 Short follow up (5 weeks)
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with follow up (intensity 3) reported the use of
NRT,30 but this was in only about 4% of
participants so a sensitivity analysis was not
possible. Within studies that delivered an
intervention with minimal follow up (intensity

3) we performed a sensitivity analysis exclud-
ing the data from two studies that did not ran-
domise patients.28 29 This changed the point
estimate but did not significantly aVect the
confidence intervals (POR 1.01, 95% CI 0.78
to 1.31). Within studies that delivered the
highest intervention intensity (intensity 4) we
performed a sensitivity analysis excluding the
data reported by studies in which participants
were selected on the basis of willingness to
make a quit attempt.8 9 12 There continued to
be an eVect on quit rates in the remaining
studies (POR 2.12, 95% CI 1.57 to 2.87). We
performed a sensitivity analysis excluding
studies that reported data from recent quitters
as well as current smokers.1 10 15 28 30 In the case
of studies delivering a minimal intensity inter-
vention with follow up (intensity 3) there was
little change in the estimates (POR 1.04, 95%
CI 0.76 to 1.41). In studies delivering the
highest intervention intensity (intensity 4) the
increase in quitting remained significant (POR
1.79, 95% CI 1.41 to 2.28). Finally, we
performed a sensitivity analysis excluding
studies that reported point prevalence cessa-
tion data rather than sustained abstinence
data.8 9 11 13 14 30 This excluded the only study
reporting on the eVects of brief intervention
alone (intensity 1). In the case of intervention
with minimal follow up (intensity 3) the
increase in quitting remained non-significant
(POR 1.14, 95% CI 0.94 to 1.38), while in the
case of the highest intervention intensity
(intensity 4) the increase in quitting remained
significant (POR 1.79, 95% CI 1.44 to 2.23).

EVect of intervention by diagnosis
Seven studies1 10–13 15 16 reported on the eVects
of interventions in patients hospitalised with a
cardiovascular diagnosis (fig 2). Pooled analy-
sis of these studies suggested that intervention
increased quitting (POR 1.75, 95% CI 1.39 to
2.20). Two studies12 14 reported on interven-
tions in patients hospitalised with a respiratory
diagnosis. Pooled analysis failed to detect an
increase in cessation rates compared with the
control group (POR 0.91, 95% CI 0.57 to
1.43) but the confidence interval does not rule
out a clinically useful eVect. No study reported
on the eVects of interventions in patients
hospitalised with a diagnosis of cancer.

Sensitivity analysis: We performed a sensitiv-
ity analysis excluding studies that reported
point prevalence cessation data rather than
sustained abstinence data.11 13 14 In patients
hospitalised with a cardiovascular diagnosis
this led to a slight increase in the likelihood of
quitting (POR 1.85, 95% CI 1.44 to 2.37). In
patients admitted with a respiratory diagnosis
the eVects of intervention remained non-
significant (POR 0.79, 95% CI 0.45 to 1.37).

EVects of NRT
Analysis of three studies6–8 comparing the use
of NRT with placebo NRT failed to detect a
statistically significant eVect (fig 3). However,
the confidence interval was wide and does not
rule out the possibility of a more than 50%
increase in smoking cessation due to the use of

Figure 1 EVects of intervention by intensity.
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Figure 2 EVects of intervention by diagnosis.
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NRT as part of an inpatient smoking cessation
intervention (POR 1.12, 95% CI 0.65 to 1.93).

Sensitivity analysis: We performed a sensitiv-
ity analysis excluding one study that reported
point prevalence cessation data rather than
sustained abstinence data.8 The eVects of
intervention remained non-significant (POR
1.26 95% CI 0.69 to 2.29).

We detected no significant heterogeneity in
any of the analyses.

Discussion
The results of this review suggest that smoking
cessation interventions delivered during a
period of hospitalisation, with follow up
support after discharge, increase smoking
cessation. There are insuYcient studies to
determine the eVects of interventions delivered
only during hospitalisation. However, there is
evidence from other populations that brief
advice is an eVective intervention in promoting
smoking cessation.31 There is also evidence
from other sources that smoking behaviour
early in the inpatient cessation attempt is a
strong predictor of long term remission.32

There is indirect evidence that increasing
intensity of intervention, particularly by in-
creasing the amount of follow up contact after
discharge, is associated with higher rates of
cessation. This suggests that post-discharge
follow up may be an important part of
interventions delivered initially during the hos-
pitalisation period. Unfortunately, one of the
largest studies carried out on hospitalised
patients18 was excluded because it did not
report separate data for inpatient and outpa-
tient groups.

It is not possible to determine how much
NRT contributes to the eVect of hospital inter-
ventions as all studies that used this were also
categorised as high intensity on the basis of the
degree of post-discharge follow up. Exclusion
of those studies that reported the use of NRT
did not reduce the apparent eYcacy of these
interventions. An analysis of studies that com-
pared the use of NRT with placebo NRT
delivered within a high intensity intervention
also failed to detect a statistically significant
eVect. However, the confidence interval was
compatible with an eVect of NRT similar to
that found in other settings.33 Similarly, while
no study considered the use of antidepressants
in hospitalised patients, there is increasing evi-
dence from other populations that they help to
sustain a quit attempt34 and can be considered
in such patients where there is no clinical con-
traindication.

In the case of the highest intensity interven-
tions (intensity 4), neither the exclusion of
studies that included recent quitters as well as
current smokers nor those that included
patients selected for motivation significantly
aVected the quit rates achieved. Treatments of
nicotine dependence should be matched to the
needs of the individual, but these data support
the idea that help of some form be oVered to all
smoking patients, irrespective of motivation to
quit.

The analyses by diagnosis suggest that there
is an increase in cessation rate in patients with

a cardiovascular diagnosis given an interven-
tion. As these were not patients selected by
motivation to quit, this finding lends some
support to the hypothesis that patients with a
smoking related illness are more receptive to
intervention. The eVectiveness of interventions
in patients with a respiratory diagnosis is less
clear, generating the hypothesis that patients
with some diagnoses may find it more diYcult
to quit. However, the confidence intervals were
wide and overlap with the estimates in patients
with cardiovascular disease. Hence, there is no
strong evidence for a diVerential eVect by diag-
nosis. Although diVerent diagnoses may pro-
vide greater or lesser motivation to make a quit
attempt, the degree of tobacco dependence is
likely to be a stronger indicator of ability to quit
than clinical diagnosis.

The results support the use of smoking ces-
sation interventions delivered during the hospi-
talisation period that also include follow up for
at least 1 month after discharge. Although such
interventions were eVective whether or not
NRT was used, the results are compatible with
data which show the eVectiveness of NRT in
other populations. There was no clear evidence
that patients with diVerent clinical diagnoses
respond in diVerent ways.

There are some notable areas where there is
little or no research available that is eligible for
inclusion in this review. In particular, there are
no studies that report on the eYcacy of brief
advice during the inpatient period with no sub-
sequent follow up, and only one study that
reported on the eYcacy of intensive advice
delivered during the inpatient period with no
subsequent follow up.

It was also not possible to examine the
impact of interventions delivered to patients
with a diagnosis of cancer. Although several
studies reported data on interventions deliv-
ered to patients with a cardiovascular or respi-
ratory diagnosis, the lack of evidence with
respect to patients with cancer suggests an-
other area where research is required.
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