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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 vulnerability, and may find it easier to quit in an
environment where smoking is restricted
or prohibited. Providing smoking cessation 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 eVectiveness of interventions for smoking
cessation in hospitalised patients.
Methods—We searched the Cochrane Tobacco Addiction Group register, CINAHL,
and the Smoking and Health database for
studies of interventions for smoking cessation in hospitalised patients. Randomised
and quasi-randomised trials of behavioural,
pharmacological,
or
multicomponent 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.
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Conclusions—High intensity behavioural
interventions that include at least 1 month
of follow up contact are eVective in
promoting smoking cessation in hospitalised patients.
(Thorax 2001;56:656–663)
Keywords: smoking cessation; inpatients

A hospital stay may provide a good setting in
which to deliver smoking cessation intervention, 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. Illness 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 evidence regarding their eYcacy needs to be
reviewed systematically. The eYcacy of hospital 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 counselling, pharmacotherapy, or both, varying in
intensity and duration.
The primary aim of this review is to evaluate
the eVectiveness of smoking cessation interventions 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 hospitalisation.
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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 inpatient tobacco addiction programmes). Trials in
which “recent quitters” were classified as
smokers were included, but a sensitivity analysis 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 intervention could be delivered by physicians, nursing staV, psychologists, smoking cessation
counsellors, or other hospital staV. The intervention 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 rehabilitation 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
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control were explicitly stated. Studies that
reported the use of NRT or other pharmacotherapy were included.
Interventions during the hospital stay were
categorised according to whether they included
follow up after discharge. We categorised interventions by the following levels of intensity:
(1) Single contact in hospital lasting <15 minutes, 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 abstinence 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 database, 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 studies.
Search strategy for Tobacco Addiction specialised register and for CCTR (used in
combination with the terms specific to tobacco
used to identify records for specialised register): (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 patient*) 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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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 increases 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 differs 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.
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Country: UK. Recruitment:
Inpatients with respiratory or
cardiovascular disease. Selected:
Prepared to make quit attempt.
Randomisation: Method not
stated.

Country: USA. Recruitment:
Inpatients with coronary artery
stenosis confirmed by
catheterisation. Selected: Invited
to participate. Randomisation:
Method not stated.

Country: USA. Recruitment:
Inpatients with acute MI.
Selected: Invited to participate.
Randomisation: Method not
stated.

Country: USA. Recruitment:
Inpatients with acute MI.
Selected: Invited to participate.
Randomisation: Number drawn
from envelope.

Country: USA. Recruitment:
Inpatients excluding certain
cardiac conditions. Selected:
Prepared to make quit attempt.
Randomisation:
Computer-generated code.

Country: USA. Recruitment:
Inpatients excluding obstetric
and psychiatric patients.
Selected: Prepared to make quit
attempt, those wishing to do so
alone excluded. Randomisation:
Sealed envelope.

Country: Spain. Recruitment:
Inpatients with acute MI.
Selected: Invited to participate.
Randomisation: Method not
stated.

Campbell (1996)7

CASIS (1992)1

De Busk (1994)10

Dornelas (2000)11

Lewis (1998)8

Miller (1997)12

Ortigosa (2000)13

Abstinence: Sustained
abstinence at 6 & 12 months.
Validation: Expired air CO.

Outcomes

1. Intervention: Physician advice Counselling (1×, total not stated, type not
stated) NRT (“reserved for highly addicted patients”) Other (self-help
materials, relaxation tapes) Follow up (8× @ 48 hours, 1 week, and every
month for 6 months by telephone) 2. Comparison: Advice only Intensity: 4
NRT: Yes?

1. Intervention: Counselling (2×, total 40 min., type not stated) Other
(self-help materials, relaxation tapes) Follow up (4× @ 1, 3 weeks and 3
months if quit or 2,4 months if did not quit by telephone) 2. Comparison:
Advice only Intensity: 4 NRT: No

Abstinence: Sustained
abstinence at 6 & 12 months.
Validation: Expired air CO and
plasma cotinine.

Abstinence: Sustained
abstinence at 6 & 12 months.
Validation: Expired air CO.

1. Intervention: Physician advice Counselling (1×, total 30-60 min., type
Abstinence: Sustained
information) NRT (patch, dose 17.5–35 mg, for 12 weeks) Follow up (4× @ 2, abstinence at 3, 6 &12 months.
4, 8, 12 weeks in clinic by counsellor) 2. Comparison: Other (as above, placebo Validation: Expired air CO.
NRT patch) Intensity: 4 NRT: Yes

1. Intervention: Physician advice Counselling (1×, total not stated, type not
stated) NRT (gum, dose 2–4 mg, for 3 months) Follow up (5× @ 2, 3, 5
weeks, 3, 6 months in clinic by counsellor) 2. Comparison: Other (as above,
placebo NRT gum) Intensity: 4 NRT: Yes

Interventions

Participants: 90 current smokers.
25 cig/day, age 57 average
Therapists: Physician.

Participants: 1942 current
smokers. 20 cig/day, age 51
average. 32% with cardiovascular,
12% pulmonary diagnosis.
Therapists: Physician and nurse
counsellor.

Participants: 185 current smokers.
24 cig/day, age 43 average. 12
ICD-9 categories. Therapists:
Physician and nurse.

1. Intervention: Physician advice Follow up (3× @ 2, 3, 4 weeks by telephone)
2. Comparison: Usual care Intensity: 3 NRT: No

1. Intervention: Physician advice Counselling (1×, total 30 min, type
behavioural) Other (self-help materials, relaxation tapes, video) Follow up
(4× @ 48 hours, 1 & 3 weeks, 3 months by telephone) 2. Intervention:
Physician advice Counselling (1×, total 30 min, type behavioural) Other
(self-help materials, relaxation tapes, video) Follow up (1× @ 48 hours by
telephone)
3. Comparison Advice only Intensity: 3, 4 NRT: No

1. Intervention: Physician advice Counselling (1×, total 2–3 min., type
information) NRT (patch, dose 22 mg, for 3 weeks + 11 mg for 3 weeks)
Other (self-help materials) Follow up (4× @ 1, 3, 6 weeks, 6 months by
telephone) 2. Intervention: Physician advice Counselling (1×, total 2–3 min,
type information) NRT (patch, placebo) Other (self-help materials) Follow up
(4× @ 1, 3, 6 weeks, 6 months by telephone) 3. Comparison: Advice only
Intensity: 4 NRT: Yes

Abstinence: Abstinence at 12
months (point prevalence).
Validation: Expired air CO.

Abstinence: Sustained
abstinence at 3, 6 & 12 months.
Validation: Plasma cotinine or
family member corroboration.

Abstinence: Abstinence at 6
months (point prevalence).
Validation: Expired air CO.

Participants: 100 current smokers. 1. Intervention: Counselling (1×, total 20 min, type behavioural) Follow up
Abstinence: Abstinence at 12
29 cig/day, age 54 average.
(7× @ <1, 4, 8, 12, 16, 20, 26 weeks by telephone) 2. Comparison: Advice only months (point prevalence).
Therapists: Psychologist.
Intensity: 3 NRT: No
Validation: Significant other

Participants: 252 current smokers
or recent quitters (proportion not
stated, defined as any tobacco use
in previous 6 months). Number
smoked not stated, age 57 average.
First year after MI. Therapists:
Physician and nurse.

Participants: 267 current smokers
or recent quitters (50%, defined as
at least 5 cig/day at any time in
previous 2 months). 25 cig/day,
age 53 average. 78 had acute MI,
21 recent MI, 152 other
symptoms. Therapists: Masters
level health educators.

Participants: 62 current smokers.
Number smoked and age not
stated. Approx. 75% had
respiratory disease. Therapists:
Physician and non-specialist
counsellor.

Participants: 212 current smokers.
Number smoked and age not
stated. Most had heart or lung
disease. Therapists: Physician and
non-specialist counsellor.

Participants

Intervention not delivered
by specialist counsellor.

1 v 3 in intensive
comparison, 2 v 3 in
minimal comparison 12
months abstinence 1+2 v 3
separately for cardiovascular,
pulmonary and other
diagnosis.

1 vs 2 for eVect of NRT. Not
used in behavioural
intervention analysis.
Highest quit rates found in
patients with respiratory
disease.

Validation by significant
other only in 70% of cases.

Patients admitted with MI
more likely to be quitters at
6 months (74%). Evidence
of interaction between
intervention and illness.

Only data on inpatients
extracted from study.
Included in respiratory
disease subcategory.

Heart disease, lung disease
and other given separately in
analysis by diagnosis.

Notes
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Campbell (1991)

Country: UK. Recruitment:
Inpatients with smoking-related
diseases. Selected: Invited to
participate. Randomisation:
Method not stated.

Methods

Study

6

Characteristics of included studies

Table 1
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Methods

Country: USA. Recruitment:
Inpatients with COPD. Selected:
Invited to participate.
Randomisation: Method not
stated.

Country: USA. Recruitment:
Inpatients scheduled for CABS.
Selected: Invited to participate.
Randomisation: Method not
stated.

Country: USA. Recruitment:
Inpatients in medical or surgical
services. Selected: Invited to
participate. Randomisation:
Method not stated.

Country: USA. Recruitment:
Inpatients undergoing noncardiac
surgery. Selected: Prepared to
make quit attempt.
Randomisation: Sealed envelope.

Country: USA. Recruitment:
Inpatients with stay >36 hours
excluding postpartum and
psychiatric patients. Selected:
Invited to participate.
Randomisation: Not random
(alternated between hospitals on
monthly basis).

Country: USA. Recruitment:
Inpatients with stay >36 hours
excluding postpartum and
psychiatric patients. Selected:
Invited to participate.
Randomisation: Not random
(alternated between hospitals on
monthly basis).

Country: USA. Recruitment:
Inpatients with acute MI.
Selected: Invited to participate.
Randomisation: Sealed envelope.

Pederson (1991)14

Rigotti (1994)15

Rigotti (1997)30

Simon (1997)9

Stevens (1993)28

Stevens (2000)29

Taylor (1990)16

continued

1. Intervention: Physician advice (prior to admission) Counselling (3–9×, total
45–160 min, type information) Other (self-help materials) 2. Comparison:
Advice only Intensity: 2 NRT: No

Interventions

1. Intervention: Counselling (1×, total 20 min, type behavioural) Other (self-help
materials, video) Follow up (1–2× @ 1–3 weeks by telephone) 2. Comparison:
Usual care Intensity: 3 NRT: No

1. Intervention: Counselling (1×, total 30–60 min, type behavioural) Other
(self-help materials, video) NRT (gum, dose not stated, for 3 months) Follow up
(5× @ 1–3 weeks 2, 3 months by telephone) 2. Comparison: Advice only
Intensity: 4 NRT: Yes

1. Intervention: Physician advice (prompt on chart) Counselling (1×, total 15
min, type behavioural) Other (self-help materials) NRT (“some” c.4%) Follow
up (1–3× @ 1–3 weeks by telephone) 2. Comparison: Usual care Intensity: 3
NRT: Yes?

Participants: 173 current smokers.
25 cig/day, 58 years average. 10%
previous MI. Therapists: Nurse.

1. Intervention: Counselling (1×, total not stated, type behavioural) Other
(self-help materials, relaxation tapes) NRT (gum “available”, dose not stated, for
not stated) Follow up (6–7× @ 1–3 weeks, every month for 4 months by
telephone) 2. Comparison: Usual care. Intensity: 4 NRT: Yes?

Participants: 1173 current smokers 1. Intervention: Counselling (1×, total 20 min, type behavioural) Other (self-help
or recent quitters (proportion not
materials, video) Follow up (1× @ 1 week by telephone) 2. Comparison: Usual
stated, defined as smoking regularly care Intensity: 3 NRT: No
at any time in previous 3 months).
19 cig/day, age 47 average.
Therapists: Respiratory therapist.

Participants: 1119 current smokers
or recent quitters (5%, defined as
smoking regularly at any time in
previous 3 months). 20 cig/day, age
44 average. 17% cardiovascular or
respiratory diagnosis. Therapists:
Masters level cessation counsellors.

Participants: 299 current smokers.
20 cig/day, age 54 average. Most
cardiovascular or respiratory
disease. Therapists: Public health
educator.

Participants: 615 current smokers
or recent quitters (proportion not
stated, defined as at least 1 cig in
previous 1 month). 24 cig/day, age
48 average. 23% had cardiac or
pulmonary diagnosis. Therapists:
Research assistant and nurse.

Participants: 87 current smokers
1. Intervention: Counselling (3×, total 60 min, type behavioural) Other
or recent quitters (38%, defined as (self-help materials, video) Follow up (1× @ 1 week by telephone)
at least 1 pack / cig in previous 6
2. Comparison: Advice only Intensity: 3 NRT: No
months). 33 cig/day, age 58
average. 82% of all CABG
surgery. Therapists: Nurse.

Participants: 74 current smokers.
25 cig/day, age 53 average. 43%
chronic bronchitis, 57%
emphysema. Therapists:
Non-specialist trained in
counselling.

Participants

8 deaths excluded, 8 lost to
follow up included.

Notes

Abstinence: Sustained
abstinence at 3 & 12 months.
Validation: Serum thiocyanate,
expired air CO.

Abstinence: Sustained
abstinence at 12 mo. (sustained
for 6 mo.) Validation: None.

Abstinence: Sustained
abstinence at 3 & 12 months.
Validation: None (low success in
obtaining cotinine returns).

Abstinence: Abstinence at 12
months (point prevalence).
Validation: Serum or salivary
cotinine or corroboration by
significant other.

Abstinence: Abstinence at 6
months (point prevalence).
Validation: Salivary cotinine.

Higher loss to follow up in
control group increases
apparent eVect of
intervention when using ITT
approach. NRT gum
prescribed to 5 patients.

Only 68% of intervention
group actually oVered
intervention.

No significant baseline
diVerences between patient
characteristics in intervention
and control.

Approx 65% intervention
and 17% control used NRT.
Not associated with quitting
in either group.

Randomisation by eligibility,
then listwise recruitment.
50% of patients could recall
being given physician advice.

Abstinence: Sustained
Abstinence rates include
abstinence at 4, 8 & 12 months. smokers who had quit prior
Validation: Salivary cotinine.
to surgery.

Abstinence: Abstinence at 6
months (point prevalence).
Validation: Serum COHb (in
sample).

Outcomes
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Table 2

Munafò, Rigotti, Lancaster, et al
Characteristics of excluded studies
Reason for exclusion

Allen (1998)17
BTS (1983)18
Burt (1974)19
Colby (1998)20
Dale (1995)21

Not inpatients (delivered at outpatient clinic)
Inpatient and outpatient data not reported separately
Not randomised
Short follow up (3 months). Only investigated adolescent smokers
Not inpatients (some participants admitted to inpatients unit for smoking
intervention)
Not inpatients (only recruitment carried out in hospital setting)
Not randomised
Not randomised
No control/usual care group
Not randomised
Short follow up (5 weeks)

Gritz (1993)22
Johnson (1999)23
Meenan (1998)24
Schmitz (1999)25
Strecher (1985)26
Wewers (1994)27

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 randomisation procedure used, as this is the
source of bias which has been empirically associated with overestimation of treatment effects.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.

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 intervention versus control. Those that did not contribute6 7 did not include a usual care control
group. Seven studies included NRT as a component, 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 separate data by disease and contributed to the
exploratory comparison of intervention in
diVerent disease categories versus control. We
excluded 11 studies17–27 which appeared relevant 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 randomisation.
META-ANALYSIS

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% confidence interval for this estimate. Tests for
heterogeneity were performed using a MantelHaenszel ÷2 statistic.
Quit rates were calculated based on the
numbers of patients randomised to an intervention, 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 multicomponent intervention) and to determine
whether the eVects were diVerent when the
study population was restricted to those
wishing to stop.
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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
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Study

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.

Interventions for smoking cessation in hospitalised patients

01 Intensity 1
0/0
Subtotal (95%CI)
Test for heterogeneity chi-square = 0.0 df = 0
Test for overall effect z = 0.0 p = 1
02 Intensity 2
10/35
Pederson 1991
Subtotal (95%CI)
10/35
Test for heterogeneity chi-square = 0.0 df = 0
Test for overall effect z = 0.87 p = 0.4

Peto OR
(95% CI fixed)

Peto OR
(95% CI fixed)

0/0

0.0

6/31
6/31

100.0
100.0

1.64 (0.54 to 5.02)
1.64 (0.54 to 5.02)

29.7
4.1
4.2
9.9
21.9
30.2
100.0

1.09 (0.78 to 1.51)
0.74 (0.31 to 1.78)
1.00 (0.42 to 2.39)
0.92 (0.52 to 1.63)
1.56 (1.06 to 2.28)
0.96 (0.69 to 1.33)
1.09 (0.91 to 1.31)

13.6
15.7
6.5
2.8
46.0
6.9
8.5
100.0

1.66 (0.96 to 2.87)
2.08 (1.25 to 3.46)
1.99 (0.90 to 4.37)
1.61 (0.49 to 5.34)
1.55 (1.15 to 2.08)
2.07 (0.96 to 4.46)
3.40 (1.71 to 6.77)
1.82 (1.49 to 2.22)

03 Intensity 3
64/460
122/942
Miller 1997
Ortigosa 2000
26/42
31/45
20/40
20/40
Rigotti 1994
25/307
27/308
Rigotti 1997
61/453
61/666
Stevens 1993
Stevens 2000
77/541
93/632
273/1843 354/2633
Subtotal (95%CI)
Test for heterogeneity chi-square = 5.03 df = 5 p = 0.41
Test for overall effect z = 0.98 p = 0.3
04 Intensity 4
44/133
28/123
CASIS 1992
92/131
64/121
De Busk 1994
Dornelas 2000
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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
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Intervention Control
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(95% CI fixed)

01 Cardiovascular
44/133
28/123
CASIS 1992
92/131
64/121
De Busk 1994
Dornelas 2000
28/54
16/46
100/320
28/123
Miller 1997
26/42
31/45
Ortigosa 2000
22/44
22/43
Rigotti 1994
Taylor 1990
47/84
20/82
359/808
209/583
Subtotal (95%CI)
Test for heterogeneity chi-square = 12.27 df = 6 p = 0.056
Test for overall effect z = 4.76 p < 0.00001
02 Respiratory
34/113
40/113
Miller 1997
10/35
57/231
Pederson 1991
Subtotal (95%CI)
44/148
97/344
Test for heterogeneity chi-square = 0.78 df = 1 p = 0.38
Test for overall effect z = 0.43 p = 0.7
03 Cancer
0/0
Subtotal (95%CI)
Test for heterogeneity chi-square = 0.0 df = 0
Test for overall effect z = 0.0 p = 1

68.5
31.5
100.0

0.79 (0.45 to 1.37)
1.23 (0.54 to 2.78)
0.91 (0.57 to 1.43)
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3) we performed a sensitivity analysis excluding the data from two studies that did not randomise 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 intervention 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 cessation 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 analysis of these studies suggested that intervention
increased quitting (POR 1.75, 95% CI 1.39 to
2.20). Two studies12 14 reported on interventions 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 sensitivity 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 nonsignificant (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
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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 increasing 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 hospitalisation period. Unfortunately, one of the
largest studies carried out on hospitalised
patients18 was excluded because it did not
report separate data for inpatient and outpatient groups.
It is not possible to determine how much
NRT contributes to the eVect of hospital interventions 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 compared 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 evidence from other populations that they help to
sustain a quit attempt34 and can be considered
in such patients where there is no clinical contraindication.
In the case of the highest intensity interventions (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
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a cardiovascular diagnosis given an intervention. 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 diagnosis. Although diVerent diagnoses may provide 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 cessation interventions delivered during the hospitalisation 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 subsequent 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 delivered to patients with a cardiovascular or respiratory diagnosis, the lack of evidence with
respect to patients with cancer suggests another area where research is required.
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