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T obacco use is the leading cause of preventable 
death not only in the United States, but world-
wide.1 Each year, 5 million deaths are attributed to 

tobacco use, with projections suggesting that by 2020, to-
bacco will kill more people than any single disease pathol-
ogy—an annual mortality increase to 8 million by 2030.1-3 
Further, smokers die on average 10 years earlier than their 
nonsmoking counterparts.1,4 These are particularly trou-
bling trends in the context of plateaued progress in smok-
ing cessation rates since 1990.3 

Diseases associated with tobacco use include, though are 
not limited to, cancer, cardiovascular disease, respiratory dis-
ease, and both ischemic and embolic events. In the United 
States alone, the economic cost and healthcare expenditure 
associated with tobacco use is estimated at $97 billion and $96 
billion, respectively.1 In a paradigm emphasizing cost reduc-
tion in healthcare provision, tobacco use should be a prime 
target for behavioral intervention to generate cost savings. 

In the primary care setting, patients present to their prima-
ry care physician with multiple complaints at a majority of ap-
pointments; therefore, integration of preventative protocols 
may continuously prove more challenging. Alternate strate-
gies should be explored; perioperative care presents a unique 
opportunity in both patient capture and incentivization.

It is estimated that approximately 10 million tobacco 
smokers undergo surgical intervention in the United States 
each year.5-7 Moreover, surgery precipitates spontaneous up-
take of risk-reducing health behaviors8—it is a documented 
“teachable moment” for smoking cessation.9 Studies sug-
gest that preoperative smoking cessation interventions can 
increase postoperative abstinence by up to 60%,10 with each 
additional week of cessation producing an improved cumu-
lative effect.11 Surgeons, anesthesiologists, nurses, and other 
presurgical staff should seize this opportunity, not only to 
improve surgical outcomes, but also to promote smoking 
cessation. 
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ABSTRACT

Objectives: The aim of this review was to examine published ran-
domized controlled trials (RCTs) and quasi-experimental studies 
that evaluate the association between preoperative smoking ces-
sation programs and long-term smoking cessation at a minimum 
of 6 months, postoperatively.

Study Design: Systematic review and meta-analysis.

Methods: A systematic review was performed utilizing MEDLINE,  
EMBASE, CINAHL, PSYCHinfo, and COCHRANE databases. All 
eligible studies of smoking-cessation interventions initiated pre-
operatively, with cessation measured at a minimum of 6 months 
postoperatively, were identified. The effect of cessation interven-
tions at 12 months postoperatively in RCTs was evaluated through 
meta-analyses using Mantel-Haenszel risk ratios (RRs) and 95% 
CIs. A fixed effects model was conducted initially; however, due to 
heterogeneity in study characteristics and patient cohorts, a more 
conservative random effects model was also performed.

Results: Four RCTs and 4 quasi-experimental studies were includ-
ed. Two RCTs demonstrated an association between interventions 
and cessation at 12 months, and the quasi-experimental studies 
showed cessation rates of 48% to 56% at 12 months, postopera-
tively. In a fixed effects model, interventions were associated 
with a greater likelihood of cessation at 12 months (RR, 1.50; 95% 
CI, 1.05-2.15; P = .02), although this effect was not statistically 
significant after applying a random effects model (RR, 1.61; 95% 
CI, 0.88-2.96; P = .12).

Conclusions: The literature suggests that preoperative smoking 
cessation programs will likely precipitate long-term (≥12 months) 
cessation. Additional studies should identify approaches that 
optimize preoperative cessation programs in the promotion of 
short-term, and long-term cessation.
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After adjusting for demographic characteristics and 
baseline cigarette consumption, patients who have under-
gone continuous cessation for longer periods (≥3 months) 
are more likely to be continuously abstinent at approxi-
mately 2 years12—this highlights the importance of as-
sessing long-term cessation. Additionally, despite a robust 
foundation of literature discussing the effectiveness of peri-
operative care as a teachable moment for smoking cessa-
tion at 3 months, few studies examine the effect at periods 
longer than 3 months.13 

Two systematic reviews conducted in 2008 and 2010 
to evaluate the impact of preoperative smoking cessation 
programs solicited the need for additional studies to more 
fully assess the impact of preoperative smoking cessation 
interventions on long-term abstinence.13,14 This systemat-
ic review and meta-analysis sought to evaluate the current 
literature with regard to the impact of preoperative smok-
ing cessation programs on long-term cessation beyond 6 
months postoperatively. 

METHODS
Search Strategy

Two authors (NLB and CMC) independently conducted 
a literature search using: 1) Ovid MEDLINE, 2) Ovid EM-
BASE, 3) EBSCO CINAHL, 4) Ovid PSYCHinfo, and 5) the 
COCHRANE Database of Systematic Reviews, Database 
of Abstracts and Review of Effects, and Central Register of 
Controlled Trials for studies published prior to July 19, 2013. 

The authors searched Ovid MEDLINE with the follow-
ing search strategy: first, they performed a search including 
the Medical Subject Heading (MeSH) terms and Boolean 
connectors, “smoking cessation” (exploded and focused) 
OR “tobacco use cessation” (exploded and focused) AND 
“surgery.mp” OR “perioperative care” (exploded) OR “peri-
operative period” (exploded) OR “anesthesia” (exploded) 
with an additional limit to the English language. This pro-
duced 208 articles. Similar search strategies were applied to 
the Ovid EMBASE (344 articles), EBSCO CINAHL (148 
articles), and Cochrane databases (66 articles). The authors 

also searched Ovid PSYCHinfo with the 
MeSH term, key words, and Boolean con-
nectors, “smoking cessation” (expanded 
and focused) AND “surgery” or “surgical 
patients,” which produced 20 articles.

Study Selection, Inclusion and Exclu-
sion Criteria

After duplicates were removed, the au-
thors independently screened the 506 remain-

ing abstracts against the following inclusion and exclusion 
criteria defined a priori (Figure 1). Studies that met eligibility 
for inclusion employed a smoking cessation intervention be-
gun preoperatively with a primary or secondary outcome of 
smoking cessation. In addition, only prospective interven-
tional studies, including randomized controlled trials (RCTs) 
or quasi-experimental study designs, were considered for 
inclusion to improve the specificity of patient information 
reported, as well as to evaluate a prospectively designed ces-
sation intervention. The remaining studies were excluded 
if smoking cessation was not measured at a minimum of 6 
months postoperatively, if the sample included patients not 
undergoing surgery, or if the intervention failed to include 
a behavioral component of the smoking cessation program. 
The inclusion of an individualized behavioral component 
in smoking cessation programs, such as motivational inter-
viewing, has been shown to assist with smoking cessation.15 

Two authors (NLB and CMC) independently reviewed 
potentially eligible studies and selected relevant studies 
for inclusion in this review. All disagreements were re-
solved through discussion between the 2 authors until 
consensus was achieved. Of the 506 articles initially iden-
tified, the authors excluded 341 upon review of titles and 
abstracts; among the 165 remaining articles, 157 were ex-
cluded upon full review of the article against the exclusion 
criteria. The 2 most common reasons for exclusion were: 
1) failure to meet study design inclusion criteria and 2) no 
smoking cessation intervention was performed.

Data Extraction and Statistical Analysis
Two authors (NLB and CMC) extracted data inde-

pendently; discrepancies were resolved through reex-
amination until consensus was achieved. Extracted data 
included study design, sample size, patient demographics, 
depression screening, preoperative assessment of alco-
hol intake, type of surgery, intervention duration, inter-
vention start relative to operation date, cessation team, 
modes of contact, postoperative follow-up period, nico-
tine-replacement therapy (NRT) use, and the method of 
verifying cessation at 6, 9, and 12 months. 

Take-Away Points
This systematic review and meta-analysis of 4 randomized controlled trials and 4 
quasi-experimental studies supports the long-term (≥12 months) efficacy of preop-
erative smoking cessation programs.

n	 	 The efficacy and cost-effectiveness of smoking cessation programs in the context 
of presurgical clinics in the United States is understudied.

n	 	 Nurse-driven cessation programs may optimize the effect of preoperative cessa-
tion intervention; however, further trials are needed to elucidate optimal approaches 
to preoperative cessation programs.
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All statistical analyses were performed using RevMan5 
software (The Nordic Cochrane Centre, The Cochrane 
Collaboration, Copenhagen, Denmark).16 Mantel-
Haenszel risk ratios and 95% CIs assuming both fixed and 
random effects models were used for the meta-analysis. 
Heterogeneity was tested using the I2 statistic, with a value 
of less than 25%  representing no heterogeneity; 25% to 
49%, low heterogeneity; 50% to 74%, moderate heteroge-
neity; and 75% or more, high heterogeneity.17 

RESULTS
Eight studies18-25 met full eligibility criteria and, conse-

quently, were included in this review. The studies took 
place in an array of developed countries (including Aus-
tralia,20 Canada,21 Sweden,22 Denmark,23,24 the United 
Kingdom,25 and the United States18,19), and all, except a 
single article,18 were published between 2000 and 2010, 
included academic and nonacademic facilities, and en-
compassed a broad range of surgical specialties. In total, 
716 patients were included, of which 604 patients were 
involved in RCTs. The characteristics of the 8 included 
studies are summarized in Table 1.

Study Populations 
There were similarities and differences in patient de-

mographics comprising the study samples. Patient age was 
relatively consistent.20-24 Gender was not equally distrib-
uted between the studies; female constitution of the in-
tervention groups ranged from 22%18 to 100%,23 with the 
latter attributable to the context of a breast cancer clinic.

In the RCTs, potential confounding and effect-modi-
fying variables were measured and controlled. The study 
samples included a broad spectrum of surgery types, in-
cluding general, orthopedic, vascular, breast, and tho-
racic, as well as obstetrics and gynecology. The effect of 
alcohol intake was controlled through exclusion criteria 
or randomization in 4 studies.21-24 Depression or depres-
sive symptoms were measured and controlled through 
exclusion criteria or randomization in 4 studies.21-24 The 
Fagerstrom Test for Nicotine Dependence, a validated 
test26 of physiological dependence, was included in the 
baseline assessment of 5 studies.19,21-24 

Intervention Characteristics 
The specific intervention characteristics of the preop-

erative smoking cessation programs are summarized in 
Table 2. All smoking cessation interventions included a 
behavioral component, as well as follow-up of at least 6 
months postoperatively. The intervention length ranged 

from a single 45- to 90-minute counseling session23 to 2 
counseling sessions over the course of 6 months.25 The 
intervention was either “brief” (no extension into the 
post hospital discharge period) or “extended” (extension 
into the post hospital discharge period); 5 of the studies 
applied a brief intervention approach,18,20,23-25 and the re-
maining studies employed an extended approach.19,21,22 

The cessation interventions began a minimum of 3 to 
7 days23 to a maximum of 6 months25 preoperatively, and, 
most commonly, emphasized a theme of self-efficacy.19-24 
Four of the reviewed studies utilized a nurse-driven ap-
proach19,21,22,24 and 1 study utilized an interactive computer-
ized smoking cessation program.20 All but a single study20 
employed a face-to-face method of contact during the inter-
vention, with 3 studies also including phone contact.19,21,22 
NRT was offered free of charge in 4 studies21-24 and was high-
ly encouraged in 1 quasi-experimental study.19 Only 2 stud-
ies indicated the timing or length of the NRT: in 1 study,23 
patients were given nicotine replacement 6 to 8 weeks prior 
to the operation, and in the other study,23 patients were 
given the therapy during the perioperative period of 2 days 
before the operation until 10 days postoperatively.

The verification method for smoking cessation at 6, 9, 
and 12 months postoperatively varied among the studies. 

n Figure 1. Flow Chart of Studies of Preoperative 
Interventions and Long-Term Smoking Cessation

Duplicates excluded: 280

Excluded by abstract/title: 341

Excluded: 157
-No surgical intervention: 22 
Follow-up at <6 months: 23

-No preoperative aspect of 
cessation intervention: 7

-No behavioral aspect of 
cessation intervention: 6

-No smoking cessation 
intervention: 40 

-Smoking cessation was not 
an outcome: 16

-Not an RCT or quasi-
experimental study design: 43

Studies included in final 
review: 8

Found from reference lists: 0

Studies identified through 
database searching: 786

Abstracts reviewed: 506

Full-text review: 165
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Three studies utilized biochemical verification through 
measuring either expired carbon monoxide or urine co-
tinine,19,21,24 and the 5 remaining studies relied on self-re-
porting of smoking cessation behavior.

Effect of Cessation Program 
The primary outcome for the included studies was 

smoking cessation at 6 or more months, postoperatively. 
Three studies found a statistically significant association 
between preoperative intervention and smoking cessation 
at 12 months.18,22,24 Additionally, 1 study found an associa-
tion at 6 months—this association was not significant at 
12 months postoperatively, however21—and 1 study dem-
onstrated a nonsignificant trend in the same direction.23 
Although no statistical analysis was reported, another 
study cited a 48% cessation rate.25 

The rate of cessation at 12 months in the intervention 
groups ranged from 13% 23 to 33%22 compared with 4.4%24 
to 19.7%21 in the control groups in the 4 RCTs. In the qua-
si-experimental studies, the rate of smoking cessation at 
12 months postoperatively ranged from 48%25 to 56.3%.18 
When smoking status at 12 months was assessed in RCTs 

using a fixed effects model, preoperative cessation inter-
ventions significantly predicted cessation (risk ratio [RR], 
1.50; 95% CI, 1.05-2.15; P = .02). Moderate heterogeneity 
(57%) was likely attributable to disparate study population 
characteristics with regard to the surgical interventions 
and variations in applied interventions. Given the level 
of heterogeneity, the decision was made to also include a 
random effects model as a more conservative assessment 
of the available data. When subjected to this model, the 
perceived effect was not statistically significant (RR, 1.61; 
95% CI, 0.88-2.96; P = .11) (Figure 2).

Assessment of Risk of Bias 
An assessment for potential sources of bias, including 

loss to follow-up, lack of allocation concealment or blind-
ing, and not using an intent-to-treat analysis was performed 
for RCTs. Generally, these studies were comprehended to 
demonstrate a low risk of bias. The bias assessment is sum-
marized in Table 3. According to predefined risk of bias 
categories, the average study quality design was 90.6%. One 
study demonstrated a loss-to-follow up proportion of great-
er than 20%,21 and all RCTs included an intention-to-treat 

n	 Table 1. Characteristics of Included Studies

First Author (year) Design
Population and Sample 
Size Types of Surgery

Age, years (mean 
± SD) (control vs 
intervention)

% Female (control 
vs intervention)

Intervention 
Durationa

Postoperative 
Follow-up Period

% Loss to Follow-
up (control vs 
intervention)

Verification 
Method

% Cessation 
(control vs 
intervention)

Aldrete (1987)18 Quasi- 
experimental

n = 25; private hospital; 
United States

Not specified Not specified 22.2 vs 31.3 Brief 12 months 0 Self-report 11.1 vs 56.3b

Browning (2000)19 Quasi- 
experimental

n = 25; urban academic 
hospital; United States

Lung cancer surgery 60.8 ± 6.9 vs 54.2 ± 7.9 55 vs 57 Extended 6 months 9.1% vs 7.1
(1) Self-report
(2) Expired CO

55 vs 71

Haile (2002)20 Quasi- 
experimental

n = 37; academic hospital; 
Australia

Noncardiac surgery 48 ± 15 57 Brief 9 months 34% Self-report 8.9

Ratner (2004)21 RCT
n = 237; urban academic 
hospital; Canada

General, obstetrical/ gynecologic, 
cardiovascular, orthopedic, uro-
logic, vascular, and other surgeries

48.8 ± 13.1 vs 50.7 ± 
14.1

51.3 vs 52.5 Extended
(1) 6 months
(2) 12 months

(1) 9.2 vs 20.5
(2) 26.7 vs 30.8

(1) Self-report 
(2) Expired CO 
(3) Urinary cotinine

(1) 20.2 vs 31.2b

(2) 19.7 vs 19.8

Sadr Azodi (2009)22 RCT
n = 117; multiple aca-
demic hospitals; Sweden

Hip or knee arthroplasty, pri-
mary hernia repair, or laparoscopic 
cholecystectomy

Median age (IQR) 57.5 
(49-64) vs 55 (46-60)

44 vs 62 Extended 12 months 16.1 vs 12.7 Self-report 15 vs 33b

Thomsen (2010)23 RCT
n = 130; multiple hospital-
based breast surgery 
clinics; Denmark

Breast cancer surgery
Median age (range) 
56.5 (36-82) vs 57.5 
(35-79)

100 Brief 12 months 10.7 vs 15.4 Self-report 9 vs 13

Villebro  (2008)24  

(follow-up of Moller 
2002)

RCT
n = 120; multiple aca-
demic hospitals; Denmark

Hip or knee alloplasty
Median age (range) 69 
(30-85) vs 66 (41-83)

79 vs 45 Brief 12 months 13.5 vs 0c (1) Self-report
(2) Expired CO

4.4 vs 23.2b

Walker (2009)25 Quasi-experi-
mental

n = 25; orthopedic surgery 
clinic; United Kingdom

Forefoot osteotomy and 
arthrodesis

Not specified Not specified Brief 12 months Not specified Self-report 48

CO indicates carbon monoxide; IQR, interquartile range; RCT, randomized controlled trial
a“Extended” refers to interventions that continued after discharge. 
bP <.05.
cSignificance not specified.

(Rows continued on next page)
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analysis. Additionally, consequent to the lack of random-
ization inherent to the quasi-experimental studies, these 
studies demonstrated a higher risk of bias when compared 
with their RCT counterparts.

At the outcome level, a risk of bias was identified in 
2 RCTs,22,23 as well as in 3 of the 4 quasi-experimental 
studies18,20,25 for failure to utilize a method of biochemi-
cal verification to ascertain smoking status at 12 months 
postoperatively. The failure to report baseline character-
istics and loss to follow-up may have also predisposed 1 
study25 to greater risk of bias.

DISCUSSION
The studies conducted by Sadr Azodi (2009),22 Villebro 

(2008),24 and Aldrete (1987)18 suggest the efficacy of preop-
erative cessation interventions on precipitating long-term 
cessation. Other studies provide further support for this as-
sociation, with Walker (2008)21 demonstrating a 48% cessation 
rate at 12 months following preoperative intervention and 
Ratner (2004)25 showing an association at 6 months postop-
eratively. The meta-analysis of the pooled RCT results at 12 

months (RR, 1.50; P = .02) confirms this association under a 
fixed effects model. These findings cumulatively support the 
preoperative period as a “teachable moment”9 for precipitat-
ing long-term (12 months) smoking cessation behaviors.

When subjected to a random effects model, the asso-
ciation between preoperative smoking cessation interven-
tions and cessation at 12 months postoperatively was not 
statistically significant. This discrepancy highlights an im-
portant opportunity: a random effects model is considered 
more conservative when contrasted with its fixed effects 
counterpart and, therefore, is more likely to attribute the 
association to chance alone—a phenomenon also appre-
ciated with studies of low power. It is likely that the at-
tenuated association in the random effects model of the 
meta-analysis derives from a deficit in number of stud-
ies (low power) exploring the efficacy of the association. 
Therefore, the discrepancy in significance importantly il-
lustrates the need for further RCTs to explore this issue.

Limitations and Strengths
The included studies encompass an array of cessation 

program characteristics, patient populations, and surgical 

n	 Table 1. Characteristics of Included Studies

First Author (year) Design
Population and Sample 
Size Types of Surgery

Age, years (mean 
± SD) (control vs 
intervention)

% Female (control 
vs intervention)

Intervention 
Durationa

Postoperative 
Follow-up Period

% Loss to Follow-
up (control vs 
intervention)

Verification 
Method

% Cessation 
(control vs 
intervention)

Aldrete (1987)18 Quasi- 
experimental

n = 25; private hospital; 
United States

Not specified Not specified 22.2 vs 31.3 Brief 12 months 0 Self-report 11.1 vs 56.3b

Browning (2000)19 Quasi- 
experimental

n = 25; urban academic 
hospital; United States

Lung cancer surgery 60.8 ± 6.9 vs 54.2 ± 7.9 55 vs 57 Extended 6 months 9.1% vs 7.1
(1) Self-report
(2) Expired CO

55 vs 71

Haile (2002)20 Quasi- 
experimental

n = 37; academic hospital; 
Australia

Noncardiac surgery 48 ± 15 57 Brief 9 months 34% Self-report 8.9

Ratner (2004)21 RCT
n = 237; urban academic 
hospital; Canada

General, obstetrical/ gynecologic, 
cardiovascular, orthopedic, uro-
logic, vascular, and other surgeries

48.8 ± 13.1 vs 50.7 ± 
14.1

51.3 vs 52.5 Extended
(1) 6 months
(2) 12 months

(1) 9.2 vs 20.5
(2) 26.7 vs 30.8

(1) Self-report 
(2) Expired CO 
(3) Urinary cotinine

(1) 20.2 vs 31.2b

(2) 19.7 vs 19.8

Sadr Azodi (2009)22 RCT
n = 117; multiple aca-
demic hospitals; Sweden

Hip or knee arthroplasty, pri-
mary hernia repair, or laparoscopic 
cholecystectomy

Median age (IQR) 57.5 
(49-64) vs 55 (46-60)

44 vs 62 Extended 12 months 16.1 vs 12.7 Self-report 15 vs 33b

Thomsen (2010)23 RCT
n = 130; multiple hospital-
based breast surgery 
clinics; Denmark

Breast cancer surgery
Median age (range) 
56.5 (36-82) vs 57.5 
(35-79)

100 Brief 12 months 10.7 vs 15.4 Self-report 9 vs 13

Villebro  (2008)24  

(follow-up of Moller 
2002)

RCT
n = 120; multiple aca-
demic hospitals; Denmark

Hip or knee alloplasty
Median age (range) 69 
(30-85) vs 66 (41-83)

79 vs 45 Brief 12 months 13.5 vs 0c (1) Self-report
(2) Expired CO

4.4 vs 23.2b

Walker (2009)25 Quasi-experi-
mental

n = 25; orthopedic surgery 
clinic; United Kingdom

Forefoot osteotomy and 
arthrodesis

Not specified Not specified Brief 12 months Not specified Self-report 48

CO indicates carbon monoxide; IQR, interquartile range; RCT, randomized controlled trial
a“Extended” refers to interventions that continued after discharge. 
bP <.05.
cSignificance not specified.
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services. The heterogeneity of these characteristics, how-
ever, resulted in an inability to draw conclusions about 
specific groups of patients, types of surgery, or intervention 
strategies that most effectively predict and produce long-
term cessation. Further studies are needed to assess how the 
severity of the patients’ clinical diagnoses and association 
with a personal smoking history may play a role in the ef-
ficacy of cessation programs. The significance of these limi-
tations is minimized by the cumulative demonstration that 
cessation interventions could effectively yield long-term 
smoking cessation. Another limitation of this review is the 
restricted number of high-quality studies measuring the 
outcome of smoking cessation at 12 months following pre-
operative intervention. This deficit, however, is reflective 
of a shortcoming in the current literature and highlights 
the continued need for further research. 

Additionally, the included studies were limited by the 
reliance upon self-reported smoking behaviors to measure 
the primary outcome of long-term cessation, which may 
also highlight a potential measurement bias of the exist-
ing literature. Five of the included studies relied on self-re-
port, including 2 RCTs and 3 quasi-experimental studies. 
Although self-report is considered a validated measure of 
cessation behavior, a systematic review in 2009 document-
ed trends of underestimation of smoking behavior.27,28 Fu-
ture studies of preoperative smoking cessation programs 
should weigh the costs and benefits of direct measurement 

to determine if increased precision through biochemical 
verification is justified for the study purposes. One quasi-
experimental study18 was performed prior to 1990, poten-
tially limiting generalizability to more current dates. This 
study was not included in the meta-analysis due to study 
design; thus, there was no effect on the pooled results of 
the included RCTs.

There are several strengths to this review. The first 
is the geographic breadth of the included studies, which 
affords strength to the drawn conclusions and is further 
enhanced by the quality of the included literature. Ad-
ditional strengths include the novel contributions of this 
paper—a broader inclusion of prospective interventional 
studies and a more comprehensive search of relevant data-
bases. However, although the diversity of study locations 
may afford strength to the drawn conclusions, generally, 
it may also theoretically limit specific applicability to the 
United States. Two of the 8 total studies included in this 
review were conducted in the United States. It is possible 
that cultural differences exist between the study locations 
that may have an effect on the association between pre-
operative smoking cessation programs and long-term ces-
sation. Notably though, the estimated annual cigarette 
consumption per adult in these study locations did not 
differ dramatically from that of the United States.29 Fur-
ther research should be pursed to confirm this association 
among patients in the United States, with increased atten-

n	 Table 2.  Characteristics of Interventions

First 
Author 
(year) Theme

Length of 
Intervention

Intervention  
Start 
(preoperatively)

Cessation 
Team

Mode of 
Contact

Nicotine 
Replacement 
Therapya

Biochemical 
Verification

Aldrete 
(1987)18 Education Not specified Not specified Not specified In person No No

Browning 
(2000)19 Self-efficacy 5-6 months 4 weeks Nurse-driven

(1) Phone
(2) In person

Yesb Yes

Haile 
(2002)20 Self-efficacy Not specified Not specified Computer-based

(1) Computer 
program

No No

Ratner 
(2004)21 Self-efficacy 17-19 weeks 1-3 weeks Nurse-driven

(1) Phone 
(2) In person

Yes Yes

Sadr Azodi 
(2009)22 Self-efficacy 2 months 4 weeks Nurse-driven

(1) Phone
(2) In person

Yes No

Thomsen 
(2010)23 Self-efficacy

45-90 
minutes

3-7 days
Cessation 
counselors

In person Yes No

Villebro 
(2008)24 Self-efficacy 7-9 weeks 6-8 weeks Nurse-driven In person Yes Yes

Walker 
(2009)25 Education 6 months 6 months Surgeon-driven In person No No

aOffered free of charge when included in interventions.
bHighly recommended but not offered free of charge
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tion to understand the role of healthcare setting, patient 
demographics, and intervention characteristics.

Toward the Future
The heterogeneity of the study characteristics precludes 

conclusions to be drawn about the most effective interven-
tion strategies and is beyond the aim of this paper. Howev-
er, it is notable that 3 studies21,22,24 demonstrating statistical 
significance utilized nurse-driven interventions in academ-
ic hospital settings. The benefits of a nurse-driven cessation 
program include that nurses may be an effective and less 
costly alternative to physicians for providing 10 to 15 min-
utes of cessation counseling and that physicians may not 
have sufficient time to perform regular face-to-face coun-

seling for their surgical patients in busy clinical settings.30 
Given these advantages and the findings of the current 
literature, nurse-driven interventions may be an effective 
approach to preoperative smoking cessation programs and 
should be considered more closely. 

The timing of the cessation intervention also deserves 
further examination. The studies demonstrating a signifi-
cant association between preoperative smoking cessation 
interventions and long-term cessation at 12 months varied 
in duration, with the shortest intervention beginning in 
the pre-anesthetic visit and extending into the periopera-
tive period,18 and the longest intervention beginning 6 to 8 
weeks prior to the operation and extending to 10 days post-
operatively.24 This prevented determination of the impact 

Fixed Effects Model

Study Intervention Controls

Weight

Risk Ratio

First Author 
(year) Events Total Events Total

M-H, Fixed 
(95% CI)

Ratner (2004)21 22 117 23 120 54.0% 0.98 (0.58-1.66)

Villebro (2008)24 13 56 2 45 5.3% 5.22 (1.24-21.96)

Sadr Azodi (2009)22 18 55 9 62 20.1% 2.25 (1.11-4.60)

Thomsen (2010)23 10 58 9 62 20.6% 1.19 (0.52-2.71)

Total (95% CI) 286 289 100.0% 1.50 (1.05-2.15)

Total events 63 43

Heterogeneity: χ2 = 6.97, df = 3, P = .07, I2 = 57%

Test for overall effect: Z = 2.25, P = .02

df indicates degrees of freedom; M-H, Mantel-Haenszel type risk ratios.

Random Effects Model

Study Intervention Controls

Weight

Risk Ratio

First Author 
(year) Events Total Events Total

M-H, Random 
(95% CI)

Ratner (2004)21 22 117 23 120 34.2% 0.98 (0.58-1.66)

Villebro (2008)24 13 56 2 45 12.9% 5.22 (1.24-21.96)

Sadr Azodi (2009)22 18 55 9 62 28.1% 2.25 (1.11-4.60)

Thomsen (2010)23 10 58 9 62 24.8% 1.19 (0.52-2.71)

Total (95% CI) 286 289 100.0% 1.61 (0.88-2.96)

Total events 63 43

Heterogeneity: Tau2 = 0.21, χ2=6.97, df = 3, P = .07, I2 = 57%

Test for overall effect: Z = 1.54, P = .12

df indicates degrees of freedom; M-H, Mantel-Haenszel type risk ratios.

n Figure 2. Associations Between Preoperative Interventions and Long-Term Smoking Cessation as Measured by 
Both Fixed Effects and Random Effects Models
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of intervention duration on long-term cessation behavior. 
Several studies suggest that more intensive preoperative 
interventions, both in frequency and duration, precipitate 
improved long-term (at 12 months) cessation.12,13 

The impact of brief versus intensive interventions 
should also be further analyzed to determine if interven-
tions are effective if completed in the preoperative period, 
or if extension into the postoperative period is beneficial. 
Future research should seek to elucidate the optimal pre-
operative time frame during which to initiate smoking ces-
sation interventions31; therefore, additional trials should 
be conducted to examine length of intervention duration, 
the ideal preoperative time frame for implementation, and 
the impact of purposeful care coordination (between sur-
gical and primary care services).

The barriers to embracing smoking cessation strate-
gies have been widely documented. Briefly, they include 
(though are not limited to) a lack of organizational support, 
perceived patient objection, perceived lack of efficacy of 
cessation care, and the prohibitive cost to provide cessa-
tion intervention care.32 With knowledge of these barriers, 
solutions should be pursued, especially in the context of 
proposals demonstrating the cost-effectiveness of preopera-
tive smoking cessation interventions.33 Reimbursement for 
engaging in smoking cessation counseling reflects the desir-
ability of integration of this behavior into healthcare pro-
vision—the Current Procedural Terminology Codes 99406 
and 99407 reimburse for tobacco cessation counseling. 

Systems deficits should also be addressed. It is estab-
lished that consistent cessation counseling is not optimally 
applied to all smokers. For example, one study found that 
patients who smoked more than 11 cigarettes per day were 
preferentially receiving cessation counseling compared with 
their counterparts smoking 10 cigarettes or fewer.34 This is 

exacerbated by the statistics that only 30% of anesthesiolo-
gists and 58% of surgeons engage their patients in preop-
erative cessation counseling discussions.6,35 With a growing 
emphasis on quality initiatives, surgeons and hospitals may 
have greater incentive to implement smoking cessation in-
terventions as a means for improving surgical outcomes, as 
well as promoting long-term health benefits. 

There exists a notion that the brief nature of current 
preoperative interventions precludes the attainment of 
long-term cessation14—the results of this review chal-
lenge this concept. This review acknowledges the robust 
foundation of evidence that supports the effectiveness of 
preoperative interventions on smoking cessation at less 
than 3 months, but establishes that long-term (12 months) 
cessation may also be achievable within the current para-
digm of preoperative smoking cessation interventions. 
The understanding that individuals who execute longer 
periods of abstinence have an enhanced likelihood of 
cessation,12 further reinforces the need for preoperative 
cessation programs to be designed with dual outcomes—
maintaining perioperative, as well as long-term, cessation. 

CONCLUSIONS
The evidence in this review supports conclusions 

documented in the existing literature: preoperative smok-
ing cessation interventions effectively enhance cessation 
rates.9,11,13,14 Through embracing broader study design 
criteria and expanding the databases investigated, this 
systematic review enhances the foundation of support-
ing evidence. This review specifically generates (some) 
evidence supporting the efficacy of preoperative smoking 
cessation interventions on likely precipitating long-term 
cessation at 12 months. In doing so, it strengthens and 

n	 Table 3.  Risk of Bias Assessment: Randomized Controlled Trials

First 
Author 
(year)

Report 
Method of 
Sequence 

Generation

Report 
Efforts to 
Conceal 

Allocation

Report Blind-
ing Status 

of Groups or 
Researchers

Incomplete 
Outcome 

Data 
Addressed

Free From 
Selective 
Reporting 

Loss to 
Follow-up 

<20%

Intent-
to-Treat 
Analysis

Free From 
Other Bias

Scorea 
(% of 

maximum)

Ratner 
(2004)21 Y Y Y Y Y N Y Unclear 75.0

Sadr Azodi, 
(2009)22 Y Y Y Y Y Y Y Y 100.0

Thomsen, 
(2010)23 Y Y Y Y Y Y Y Unclear 87.5

Villebro, 
(2008)24 Y Y Y Y Y Y Y Y 100.0

N indicates no; Y, yes.
aScore = (total number yes ÷ total number categories) × 100.
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reemphasizes the previously identified need for stud-
ies analyzing this association.13,14 Further, it identifies an 
important opportunity to improve health and lessen the 
burden that adverse personal behavior places on our 
health system.
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