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Review: Long-term effect of periopera-
tive smoking cessation programmes
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Abstract

Background Preoperative smoking cessation programmes have been reviewed recently regarding the immediate effect
on postoperative complications and smoking habits. The objective of this review was therefore to evaluate long-term
effects of perioperative smoking cessation programmes.
Methods PubMed, Cochrane, Embase, CINAHL databases were searched for randomised clinical trials on perioperative
smoking cessation intervention programmes that included follow-up for smoking. The literature was evaluated and data
were extracted from the included papers. The review involved meta-analyses.

Results The 10 included RCTs were presented in 12 papers and communications, involving 1,369 patients. Only 5 RCTs
had a follow up of 12 months. The RR in the perioperative period was 1.90 (95% Cl: 1.65 to 2.18), and after 12 months
1.57 (1.09 to 2.26). The subgroup analyses of the intensive 6-8 weeks programmes revealed a high RR of 5.89 (3.49 to

9.93).

Conclusion Smoking cessation intervention programmes were effective on short and long-term. The intensive
programmes of six to eight weeks duration seemed to be most effective.
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Introduction

The association between smoking and
postoperative complications is well es-
tablished (10;11) and more than three
hundred papers have been published
since dr. Morton first described the
increased risk of pulmonary problems
in smokers compared to non-smokers
in 1944 (12). However, the first ran-
domised clinical trial (RCT) on smok-
ing cessation in relation to surgery was
published more than fifty years later
(11;13). It was soon followed by eight
more RCTs and further ongoing stud-
ies are to be published in the coming
years, all together gathering substan-
tial knowledge on the effect of different
smoking cessation programmes in the
perioperative period (14).

Preoperative smoking cessation pro-
grammes have been reviewed recently
regarding the immediate effect on post-
operative complications and smoking
habits (11;14-16). However, a possible
long-term effect and related prognostic
factors still needed to be investigated
further. The aim of this review was
therefore to evaluate long-term effects
of perioperative smoking cessation
programmes.

Material

The inclusion criteria were RCTs on
perioperative smoking cessation inter-
ventions among smokers undergoing
surgery and postoperative follow up
for smoking cessation. The programme
should involve personal contact; it
could be brief or intensive intervention,
with or without pharmacotherapy. The
control group could receive treatment
as usual or placebo.

In total, 10 trials were identified and
presented in 12 papers including 4 pa-
pers on long-term follow-up on origi-
nal trials (2;4;29;30). Two trials did
not distinguish between smoking re-
duction and smoking cessation in the
outcome data, and were therefore ex-
cluded (27;28).This review included 10
trials for further evaluation; the trial
profile is given in figure 1.

The main outcome measurement was
smoking cessation up to one year after
the intervention, either continuous or
point prevalence.
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Figure 1 Trial profile for the systematic review
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Methods

A systematic literature search was performed in
the databases PubMed, Embase, CINAHL and the
Cochrane Library; supplemented by hand search.
There was no time or language restriction. The
search strategy included participants (smoking OR
tobacco use disorder) AND intervention OR smok-
ing cessation OR tobacco use cessation OR smok-
ing intervention OR tobacco use intervention OR
smoking counselling OR tobacco use counselling
OR patient education OR preoperative care OR peri-
operative care OR preoperative preventive care OR
perioperative preventive care OR health promotion
program OR preoperative health promotion pro-
gram OR perioperative health promotion program)
AND relation to surgery (surgery OR operation OR
surgical procedure OR perioperative intervention
OR postoperative complication* OR intraoperative
complication*).

The search included RCTs as well as clinical con-
trolled trials (CCT), and reviews with or without me-
ta-analysis in order not to overlook weakly defined
RCTs; the only limit was ‘all adults’.

The quality of the studies was evaluated through the
Cochrane Collaboration’s tool for assessing risk of
bias (35).

Data from the 10 RCTs were extracted regarding
number of participants, follow-ups and drop outs,
types of intervention and control programmes, quit
rates and validation as well as regarding risk of bias;
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sequence generation, allocation concealment, blind-
ing, incomplete data, selective reporting and other
bias.

Mantel-Haenszel methods were used to calculate
risk ratios (RRs) and corresponding 95 per cent
confidence intervals (CI). RRs were calculated using
available case analysis (35).

Metaanalyses were performed using the fixed effect
method. Heterogeneity among studies was calcu-
lated using the 12 statistic describing the percentage
of the variability in effect estimates, which is due to
heterogeneity rather than sampling error. Metanal-
yses were performed only if the I2 of heterogeneity
was below 40%.

Subgroup analyses were conducted according to
the intensity of the smoking cessation programmes;
brief intervention (BI) and intensive intervention
(II) in 4-8 weeks programmes, with and without
nicotine replacement therapy (NRT), bupropion
and varenicline; the setting (intervention with and
without relation to the surgical setting); and study
quality (high and low). Review Manager (RevMan)
version 5.0 (The Nordic Cochrane Centre, The Co-
chrane Collaboration, Copenhagen, Denmark) was
used for data analysis. The results were presented
as risk rates (RR) and 95% confidence interval (95%

CD (35).

Results

The 10 included trials involved 1,369 patients from
Denmark, Sweden, United Kingdom, Australia, Can-
ada and the US. The characteristics are described in
table 1.

The risk of bias was relatively low, because all trials
reported adequate sequence generation and alloca-
tion concealment, and they were free from selective
reporting or other bias. All trials reported inten-
tion to treat analyses. However, four trials were un-
clear about the blinding procedure (3;4;29;36), two
did not clearly address incomplete outcome data
(36;37), and two reported point abstinence from
smoking instead of continuous abstinence (38;39).
Four trials included 12 months follow-up, three tri-
als for 3 and 6 months respectively.

The analyses showed significant quit rates on short
term preoperatively and immediately postopera-
tively in 7 of 9 studies (Figure 2, a). However, the
quit rates reduced over time with the exception of
the studies that tested intensive interventions (fig-
ure 2 b,c,d,e).

Only the quit rates of the 6-8 weeks intensive inter-
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Table 1 Characteristics of the included 10 trials presented in 12 papers/communications.

References Preop. smoking cessation program  Duration  Valida- No. of No. of Follow-ups
(Weeks) tion patients  drop-outs (Months post)
Thomsen et al. 2010(2) Bl + NRT 1-2 Yes 130 17 Peri 1+3+6+12
Sadr Azodi et al. 2009(29) +Lindstrom Il + NRT + hotline 4 Yes 117 19 Peri 1+12
et al. 2008(40) 15
Nasell et al. 2010(1) Il + NRT + hotline 8 Yes 105 11 Peri 1%
Villebro et al. 2008(4) + Mgller et al. I+ NRT 6-8 Yes 120 19 Peri 1+12
2002(13) 12
Sgrensen et al. 2007(36) Bl (telephone) + NRT 1 Yes 180 31 Peri 3
Andrew et al. 2006(3) Bl (letter) 4 No 102 1 Peri
Warner 2005(47) NRT 0 No 121 5 1+6
Wolfender 2005(39) Bl (computer and telephone) + NRT 1-2 No 210 29 Peri 3
Myles 2004(37) Bupropion + Bl (telephone) 7 Yes 47 23 Peri
Ratner 2004(30) BI 1-3 Yes 237 69 Peri 6+12
BI = brief intervention. Il = intensive intervention. NRT = nicotine replacement treatment. Peri = perioperative. Post = postoperative

Figure 2 Results of preoperative smoking cessation programmes on quit rates in the perioperative period (a),

and at follow up after I (b), 3 (c), 6 (d), and 12 (e) months. The blue colour reflects the intensive programmes. vention PrOgrammes Stayed S1g-

nificant during the total follow-

a) Smoking intervention Standard care Risk Ratio Risk Ratio . .
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Moller 2002 36 56 4 52 8.36[3.19,21.86] 2002 — .
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Ratner 2004 81 11 62 117 1.38[1.12,1.69] 2004 T :
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Andrews 2006 18 51 8 50 221[1.06,4.60] 2006 —— :
Sorensen 2007 23 101 6 48 1.82[0.79,4.18] 2007 T hlgh RR Of 287 (1'50 tO 558) fOI'
Lindstrom 2008 19 48 1 54 21.38[2.97,153.72] 2008 — long_term smoking cessation (ﬁg_
Thomsen 2010 16 57 7 62 249[1.10,5.60] 2009 —t—
Nasell 2010 (1) 24 48 9 52 289[150,5.58] 2010 . —+ . ure 3b).
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perioperative period (a) and at follow-up after 12 months (b).

a)

Smoking intervention Standard care Risk Ratio

“ Research and Best Practice

Figure 3 Sub-group analysis of the results of intensive smoking cessation programmes on quit rates in the

ity registry such as the Danish
national smoking cessation da-

Risk Ratio
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Lindstrom 2008 19 48 1 54 2138[297,153.72] 2008 —+—  {ools allow ongoing exchange
Nasell 2010 24 48 9 52 2.89[1.50,5.58] 2010 —+— .
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Favours control  Favours intervention as well as ldentlﬁcatlon and
b) Smoking intervention Standard care . Risk.Ratio Ris.k Ratio updating Of the most effective
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Villebro 2008 13 56 2 45 207%  5.22[1.24,21.96] 2008 — programmes for the benefit of
Azodi 2008 18 48 9 54 79.3% 225[1.12,4.53] 2008 - the individual patient and the
Total (95% CI) 104 99 100.0%  2.87[1.52,5.41] o .
Total events 31 11 SOClety asa WhOle'
Heterogeneity: Chiz = 1.13, df= 1 (P =0.29); I = 12% :001 0:1 | 1‘-0 100"

Test for overall effect: Z=3.25 (P =0.001)

findings do not exclude that minimal smoking ces-
sation programmes might be useful for some sub-
groups of hospitalised smokers or smokers in other
settings. The intensive smoking intervention pro-
grammes also have a clear beneficial effect on the
development of complications after surgery in smok-
ers compared to the brief intervention programmes
(14), and they seem most attractive for implementa-
tion in surgical settings.

However, the bias and limitations of our review
should be kept in mind. Especially, the relatively
small sample sizes of several of the included studies
may be followed by a significant risk of type 2-fail-
ure, thereby overlooking minor effects. On the other
hand, the use of point prevalence and self-reported
quit rates without validation may overestimate an
outcome (38;39). Furthermore, the patient groups
differed regarding primary diagnosis and co-mor-
bidity, smoking history and other factors influenc-
ing the effect of smoking cessation programmes. Ac-
cording to the consecutiveness of included patients
the heterogeneity of the materials may be high. On
the other hand the consecutiveness would improve
the possibility of generalising and translation of the
results. All studies were performed in high-income
Western countries, and care should be taken if trans-
lated to other countries, cultures and patient groups.

From a clinical perspective, the intensive smoking
cessation intervention programmes of 4-8 weeks of
duration are preferable for surgical patients due to
the immediate risk reduction of postoperative com-
plications previously described as well as due to the
beneficial long term effect on the quit rate. Imple-
mentation through evidence-based clinical guide-
lines and follow-up for effect could easily be estab-
lished using the HPH Model for Documentation of
Health Promotion activities (42) and a clinical qual-

Favours experimental

Favours control

The patients are positive,
when it comes to smoking cessation programs in
the perioperative period, especially the intensive
programmes of 4-8 weeks duration are requested
(4;40;43;44). This is in contrast to the fear of stig-
matising smokers, when recommending smoking
cessation before surgery, which was hypothesised
previously (45;46).

From a scientific point of view, future studies should
be powered to include follow-up after longer time,
e.g. 3-5 years, for smoking habits as well as for long-
term postoperative complications and functionality,
mortality and costs.

In conclusion, this review supports that the briefer
perioperative smoking cessation intervention pro-
grammes are effective on short-term only, while the
intensive programmes of six to eight weeks duration
are effective on long-term as well.
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