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Abstract
Background Although it is now generally accepted that
patients should be advised to quit smoking before surgery,
the eVect of low-intensive smoking cessation intervention,
both on preoperative smoking behavior and on risk reduc-
tion, remains unclear. Our objective was to study the eVect
on perioperative smoking behavior and on postoperative
wound infection of diVerent types of low-intensive inter-
vention before herniotomy.
Methods Between October 1998 and October 2000, 180
consecutive smokers scheduled for elective herniotomy
were advised to quit smoking perioperatively and subse-
quently allocated randomly to three low-intensive smoking
cessation groups: a standard (control) group, a telephone
group, which was reminded by telephone, and an out-
patient group, which was reminded by means of an out-
patient talk and demonstration of nicotine replacement
drugs. Spontaneous perioperative smoking behavior was
recorded for 64 consecutive non-advised smokers. Postop-
erative wound infection was evaluated by independent
assessors.
Results Of the advised patients, 19% (29/149) stopped
smoking before surgery compared with 2% (1/64) in the
non-advised cohort (P < 0.01). In the standard group 13%
(6/48) quit smoking compared with 23% (23/101) in the
pooled telephone and outpatient group (NS). In the last
group 64% (65/101) reduced or stopped smoking compared

with 42% (20/48) in the standard group (P < 0.05). Predic-
tors of failed perioperative cessation of smoking were a CO
breath-test at inclusion above 20 ppm (OR: 0.11; 0.02–0-
57) and low motivation to quit smoking (OR: 0.25; 0.09–
0.70). Wound infection occurred in 6% (13/213) and there
was no diVerence between the groups.
Conclusion Low-intensive smoking cessation interven-
tion helps approximately one Wfth of patients to stop smok-
ing perioperatively. Patients who are reminded in addition
to preoperative advice are more likely to stop or reduce
smoking. Failure to stop smoking is greater if the patients
are not motivated and if the CO breath test is high at the
time of the preoperative advice.

Keywords Smoking · Hernia · Postoperative 
complications · Smoking cessation · Randomized 
controlled trial

Introduction

Several studies have shown that the risk of postoperative
wound complications is signiWcantly greater for smokers
than for non-smokers, irrespective of surgical procedure
[1–8] and that months to years after laparotomy and ingui-
nal herniotomy the risk of incisional hernia and hernia
recurrence is two to four times greater for smokers than for
non-smokers [9–11].

Abstinence from smoking from 4 to 8 weeks before sur-
gery has been shown to reduce wound infection, in particu-
lar [12, 13], and many surgeons recommend that smokers
quit before surgery. A shorter preoperative period of
abstention of 2–3 weeks does not seem to reduce postopera-
tive complications [14, 15], but nevertheless seems to be
safe, because previous observational Wndings of increased
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pulmonary complications after preoperative cessation of
smoking have been not been conWrmed by controlled trials
[13, 15–17].

Numerous studies conducted to evaluate the eVect of
diVerent types of intervention to encourage patients and
population cohorts to cease smoking have shown that
highly intensive intervention—with or without a combina-
tion of individual or group counseling and nicotine-replace-
ment therapy—is more eVective than less intensive
intervention [18–21]. Because similar studies have not been
conducted for patients undergoing surgery, it is unclear
which type of intervention is the most cost-eVective [22].
The objective of this study was to assess the eVect, on peri-
operative smoking behavior and on postoperative wound
infection, of diVerent types of low-intensive smoking cessa-
tion intervention before herniotomy.

Material and methods

One-hundred and eighty daily smokers scheduled for elec-
tive open incisional or inguinal day-case herniotomy were
included in the study at the Department of Surgery, Bispe-
bjerg Hospital, University of Copenhagen, after giving
written informed consent in accordance with the Helsinki II
declaration. The Ethical Committee of Copenhagen
approved the study (KF 01–097/98).

After being given information about the operation, the
patients were given standard advice to stop smoking peri-
operatively, at least 1 month before the scheduled time of
surgery and until removal of skin sutures 10 days after. The
standard advice comprised information about the hazardous
eVect of smoking on postoperative complications and an
appeal to stop smoking. The patients were subsequently
allocated randomly to three types of preoperative interven-
tion, by means of computer-generated random numbers
drawn from sealed, opaque, and consecutively arranged
envelopes. Patients allocated to a standard (control) group
were given the standard advice and were not contacted until
the day of surgery. Patients allocated to a telephone group
were given the standard advice and were reminded by the
study nurse 1 month before surgery during a 10 min tele-
phone conversation. Patients allocated to an outpatient
group were given the standard advice and were reminded
1 month before surgery during a 20 min meeting with a
study nurse in the outpatient clinic. At the end of this meet-
ing the patient was advised to use nicotine replacement
drugs until 24 h before surgery and a sample of diVerent
types (Nicorette Patch (10 and 15 mg), Nicorette Chewing
Gum (2 and 4 mg), Nicorette Resoriblet (2 mg), Nicorette
Inhalator (10 mg), or Nicorette Nasal Spray (500 �g per
dose); PWzer, Copenhagen, Denmark) was oVered for a few
days use according to the patients preference. Individual

dosage was guided by The Fagerstrom Nicotine Dependent
Score [23].

At inclusion the patients completed an extensive quanti-
tative questionnaire covering demographic data, social net-
work, smoking habits, and lifestyle, based on a validated
questionnaire from the MONICA population study of risk
factors for cardiovascular disease [24]. The patient’s actual
perioperative smoking habits were recorded by use of inter-
view-administered questionnaires on the day of operation
and on skin suture removal. Three months after surgery a
self-administered questionnaire was sent by mail to record
data on postoperative smoking habits. Data on co-morbidity
and the operation was collected prospectively on data sheets
and from the questionnaire and the patient’s medical record.

Compliance with the assigned group was evaluated by self-
reported smoking on the day of surgery, on the day of skin
suture removal, and in the follow-up questionnaire. A CO
breath test (Micro Smokerlyzer, Bedfont Instruments, UK)
was conducted during all encounters between the study nurse
and the patients. Sputum samples for analysis of cotinine were
collected at inclusion and on the day of surgery and analyzed
by gas chromatography as described elsewhere [25]. At the
same time a linear analogue self-assessment (LASA) scale
was used to assess the patient’s motivation to cease smoking.
The scale were anchored at “no wish or consideration to quit
smoking” to “absolute wish to quit smoking” based on a simi-
lar principle to linear analogue self-assessment scales devel-
oped for serial assessment of utility values [26].

Sixty-four consecutive smokers who also underwent
inguinal and incisional herniotomy were not advised to quit
smoking, in agreement of the current policy at that time.
These patients were identiWed on the day of surgery and
included after surgery on the day of skin suture removal, to
assess spontaneous perioperative smoking behavior. Of
these patients, 46 were operated on during a six-month
period before the trial period, and 18 were operated on dur-
ing a three-month period afterwards. Inclusion of these
patients was split in two periods to control for a potential
period eVect, which may have been caused by in-hospital
smoking prohibition, introduced in January 2000, and by
increasing focus on smoking-related health hazards in the
media during the study period. The data obtained were simi-
lar to those for the advised patients, except for the CO breath
test, sputum samples for cotinine analysis, and the linear
analogue self-assessment scale on motivation stop smoking.

Postoperative wound infection was evaluated at skin
suture removal, initially by the study nurse and, in the event
of clinical signs of wound infection, by independent sur-
geons unaware of the patient’s group assignment. Postoper-
ative wound infection was deWned as a swollen, red, hot,
painful wound with or without pus discharge and postoper-
ative clinical intervention including antibiotics, extensive
wound care, or re-operation.
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The sample size of the study with cessation of smoking as
endpoint was calculated on the basis of three assumptions:

– a minimum relevant diVerence of 25% in expected cessa-
tion of smoking among intervention groups;

– 0.80 as the power of the study; and
– P < 0.05 as the level of signiWcance (MEDSTAT, ver-

sion 2.11, Herlev County Hospital, University of Copen-
hagen, Denmark).

Secondary endpoints, for example postoperative wound
infection, were not subject to sample-size calculations.

The data were analyzed by intention-to-treat according
to the patients’ group assignment. Data from patients who
withdrew or whose operation was cancelled and data from
patients who did not answer questions on perioperative
smoking behavior were not included in the analysis. Drop-
out analysis was performed for patients who completed the
study and those whose operation was cancelled or who
dropped out. Within each group and between the groups the
data were analyzed descriptively and comparatively by use
of the �2 test (binomial data) and the Mann–Whitney U test
(delta values of continuous data). The cohort of advised
patients was compared with the non-advised cohort. The
telephone and outpatient group were initially compared in
accordance with the protocol but because there was no

diVerence between these groups they were pooled for com-
parison with the standard group and for presentation.

Multiple logistic regression analysis was used to assess
variables associated with preoperative cessation of smoking.
First, the odds ratio of each variable listed in Tables 1 and 2
was estimated. On the basis of this model a forward-selection
procedure was conducted in which variables likely to be
associated with perioperative cessation of smoking (P · 0.2)
were included in a multivariate model. In this model, all vari-
ables not signiWcantly associated with cessation of smoking
(P > 0.05) were discarded by use of a backward-elimination
procedure. Finally, tests for linearity and interaction terms
between variables were examined. All results were described
with odds ratios and 95% conWdence intervals. All data were
analyzed by use of SPSS for Windows 11.0 (SPSS, Chicago,
IL, USA). The level of signiWcance was P · 0.05.

Results

Between October 1998 and October 2000, 180 out of 198
eligible smokers were included in the advised cohort, 60 in
each group. One-hundred-and-forty-nine patients (83%)
completed the trial, and twelve patients dropped out, because
they subsequently decided they did not wish to participate.

Table 1 Characteristics of patients and treatment

Values are the number of patients (with percentages in parentheses) unless stated otherwise
a DeWned as coughing and expectorating for 3 months per year for a minimum of 2 years
b DeWned as the sum of bottles of beer, glasses of wine, and measures of spirits, each containing 9–13 g alcohol
c DiVerent from the advised cohort (P < 0.05)

Advised cohort Non-advised 
cohort (n = 64)

Standard group (n = 48) Reminder group (n = 101)

Baseline

Age (median, interquartile range) 54 (42–64) 54 (45–65) 56 (46–66)

Male sex 44 (88) 91 (90) 45c (70)

BMI (mean, standard deviation) 25.1 (3.9) 24.9 (4.2) 24.6 (3.6)

Diabetes 1 (2) 5 (5) 2 (3)

Hypertension 9 (18) 19 (19) 11 (17)

Chronic obstructive lung diseasea 20 (40) 28 (28) 11c (17)

Drinks per week (median, interquartile range)b 8 (0–25) 10 (3–16) 7 (2–20)

Living alone 10 (21) 31 (31) 23 (36)

Sense of loneliness 7 (15) 16 (16) 13 (20)

Poor contact with friends 10 (10 28 (28) 14 (22)

Poor contact with family 20 (42) 43 (43) 23 (36)

Operative

Local anaesthesia 19 (38) 37 (37) 18 (28)

Specialized surgeon 28 (58) 60 (60) 35 (58)

Secondary hernia 10 (20) 13 (13) 8 (13)

Inguinal hernia 39 (82) 81 (81) 44 (69)

Incisional hernia 9 (18) 20 (20) 20 (31)
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Fourteen patients were excluded because of cancellation of
the operation, as were Wve patients who had not answered
questions about their perioperative smoking behavior.
Before and after the trial, from February to July 1998 and
from January to March 2001, 46 and 18 consecutive smok-
ers, respectively, were included in the non-advised cohort.

The patient’s demographic characteristics, social net-
work, co-morbidity, and lifestyle were similar for all
groups of the advised cohort (Table 1). The non-advised
cohort contained signiWcantly more women and patients
without chronic obstructive lung disease.

All patients were heavy smokers on the day of inclusion
(Table 2). Before surgery 19% of the patients in the advised

cohort had stopped smoking in the perioperative period
compared with 2% in the non-advised cohort. In the
advised cohort there was no signiWcant diVerence between
cessation of smoking in the pooled reminder group and that
in the standard group, although signiWcantly more patients
reduced or stopped smoking. Accordingly, patients who
were reminded reduced the median number of cigarettes
signiWcantly compared with patients who were only
advised once to quit smoking. In the non-advised cohort the
number of cigarettes smoked per day was unchanged, as in
the standard group.

Although at the time of skin suture removal one
abstainer in each of the reminder groups had resumed

Table 2 Perioperative smoking behavior

Values are medians (interquartile range) unless stated otherwise
a DeWned as the sum of the tobacco content of a cigarette (1 g), a cheroot (2 g), a cigar (5 g), and a pipe Wll (3 g)
b DeWned as abstaining or reduction by more than half of daily tobacco smoking
c Linear analogue self-assessment scale (0–100)
d DiVerent from the advised cohort (P < 0.05)
e DiVerent from the standard group (P < 0.05)

Advised cohort Non-advised 
cohort (n = 64)

Standard group (n = 48) Reminder group (n = 101)

Day of inclusion

Smoking (grams per day)a 15 (6–20) 15 (8–20) 20 (6–20)

CO breath test (ppm) 16 (10–25) 17 (10–27) – –

Cotinine (ng mL¡1) 288 (197–461) 268 (134–417) – –

Fagerstrom nicotine-dependence score 4 (2–5) 4 (2–6) – –

LASA motivation scorec 43 (13–88) 52 (22–82) – –

LASA expectation of success scorec 45 (16–75) 48 (20–82) – –

Day of surgery

Patients who stopped smoking before operation (%) 6 (13) 23 (23) 1d (2)

Patients who reduced or stopped smoking before surgeryb (%) 20 (42) 65c (64) 9d (14)

Preoperative smoking (grams per day)a 15 (3–20) 10c (1–18) 20 (6–20)

Preoperative CO breath test (ppm) 9 (5–14) 9 (6–14) – –

Preoperative cotinine (ng mL¡1) 294 (161–428) 255 (120–398) – –

Days from advice to operation 84 (43–130) 97 (54–134) – –

Days from advice to reminder – – 58 (21–102) – –

Days from reminder to operation – – 30 (27–31) – –

Preoperative LASA motivation scorec 28 (4–82) 47 (27–82) – –

Day of removal of skin sutures

Patients who maintained cessation of smoking (%) 6 (13) 21 (21) 1d (2)

Patients who maintained smoking reduction or cessationb (%) 16 (33) 53 (52) 6d (9)

Postoperative smoking (g per day)a 11 (2–20) 8 (0–15) 15 (10–20)

Postoperative CO breath test (ppm) 16 (11–27) 12e (5–20) – –

Days from operation to removal of sutures 10 (9–11) 10 (9–12) – –

Postoperative LASA motivation scorec 35 (9–94) 60 (25–85) – –

Three months after surgery

Patients who did not resume smoking (%) 4 (8) 13 (13) – –

Days from operation to follow-up 136 (102–192) 143 (111–178) – –
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smoking, CO levels for the reminder groups were signiW-
cantly lower than for the standard group. Of all patients
who reduced smoking before surgery, 25% admitted they
increased smoking postoperatively but the median number
of cigarettes smoked per day after surgery did not change.
Three months after surgery, 11% of all patients who had
been advised to quit and who abstained in the perioperative
period had not resumed smoking.

The patients waited 3 months for herniotomy. For the
standard group a median of 84 days passed from advice to
operation; 88 days passed for the reminder group. The
reminder for the latter group was given 30 days before her-
niotomy as in the protocol. After the preoperative advice
the patients were equally motivated to quit smoking. This
score was marginally reduced on the day of surgery but no
signiWcant diVerence was found during the course of the
study within or between groups.

Multivariate analysis of variables possibly associated
with perioperative smoking cessation revealed that for
patients advised to stop smoking, cessation of smoking was
signiWcantly associated with their wish to do so (Table 3).
Likewise, the higher the patient’s CO level on the day of
inclusion the less likely they were to stop smoking. Other
variables, for example the daily number of cigarettes or
Fagerstrom Nicotine Dependence Score, were associated
with cessation of smoking in the univariate analysis but
were not signiWcant in the Wnal model.

Postoperative wound infections were recorded for 13
patients. No signiWcant diVerence was found between the
advised (7%; 10/149) and non-advised (5%; 3/64) cohorts
or between the standard (8%; 4/48) and the reminder (6%;
6/101) group.

Data analysis did not reveal any diVerence between the
telephone group and the outpatient group or between the
two groups of patients in the non-advised cohort. Likewise,
dropout analysis did not reveal any signiWcant diVerence
between the included patients and those who dropped out or
were excluded because their operation was cancelled (data
not shown).

Discussion

One Wfth of patients scheduled for incisional or inguinal
herniotomy stopped smoking perioperatively when advised
to do so and more than half of these patients remained
abstinent three months after. Patients who were reminded to
stop smoking in addition to the preoperative advice were
more likely to stop or reduce smoking. In contrast, patients
who were not advised continued to smoke in the preopera-
tive period.

Our Wndings reveal that a reminder given by telephone
or in the outpatient clinic encouraged even more patients to

stop or reduce smoking, conWrming other studies [27]. The
change in smoking habits among reminded patients was
conWrmed by a signiWcant reduction in self-reported num-
ber of cigarettes smoked per day and validated by a signiW-
cant lower postoperative CO breath test score [28].
Postoperatively, only a few resumed smoking and the self-
reported increment in daily smoking among patients, who
smoked less, could not be validated by the actual number of
smoked cigarettes, CO breath test, or cotinine concentra-
tion.

Abstention achieved after our three types of low-inten-
sive smoking cessation intervention was similar to that
achieved after other instances of perioperative smoking
cessation intervention which oVered standard advice to quit
smoking [20, 29, 30]. In more intensive smoking cessation
intervention, including two to four sessions of individual
counseling and nicotine replacement therapy, we previ-
ously achieved a 37% smoking cessation rate from 2 to
3 weeks before colorectal surgery [15]. After a 6–8 week
period before knee and hip arthroplasty, a 64% quit rate
was achieved by means of a highly intensive intervention
program including nicotine-replacement therapy and up to
thirty sessions of individual counseling [31] (N. Villebro
2004, personal communication).

The reason for the relatively low perioperative quit rate
is unclear, but apart from the low-intensive smoking cessa-
tion intervention, which was chosen because of its low cost

Table 3 Variables associated with perioperative cessation of smoking
among patients advised to quit smoking—the Wnal model (controlled
for age, gender, drinks per week, BMI, comorbidity, and social net-
work)

Number of cases in the Wnal analysis 128, missing cases 26; Hosmer–
Lemeshaw goodness-of-Wt test P = 0.39
a Linear analogue self-assessment scale (0–100 mm)

n Univariate Multivariate

OR 95% CI OR 95% CI

Smoking at inclusion

1–19 g per day 75 1 – – –

20 g per day or more 76 0.40 0.17–0.97 – –

Fagerstrom nicotine dependence score

Score 1 or 2 39 1 – – –

Score 3–5 57 0.50 0.18–1.35 – –

Score 6 or more 35 0.16 0.03–0.81 – –

CO breath test at inclusion

1–12 ppm 38 1 – 1 –

13–20 ppm 47 0.89 0.36–2.23 0.77 0.28–2.13

20 ppm or more 43 0.12 0.03–0.56 0.11 0.02–0.57

Wish to quit scorea

0–49 65 0.27 0.10–0.74 0.25 0.09–0.70

50–100 69 1 – 1 –
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and feasibility in a daily clinical setting, the patients may
have been less motivated to stop smoking before minor sur-
gery, for example herniotomy, as opposed to major surgery,
for example colorectal surgery and hip and knee arthro-
plasty [13, 15]. Another explanation is the detrimental
eVect of the three-month delay from the day the operation
was scheduled and the advice was given until the operation
was performed. This was not conWrmed by the patient’s
motivation scores, however, which were only marginally
reduced from advice to operation. Nevertheless, our Wnd-
ings support the view that highly intensive smoking cessa-
tion intervention seems to be necessary to achieve high
smoking cessation rates if the perioperative period is long
whereas low-intensive intervention may be enough to
achieve acceptable cessation rates if the abstention period is
short [30, 32].

Our Wnding of an inverse association between CO level
at the time of the advice and cessation of smoking is in
accordance with results from previous studies [33, 34]. In
this study the CO level was a better predictor of periopera-
tive cessation of smoking than the Fagerstrom Nicotine
Dependence Score and number of cigarettes smoked per
day. Similarly, the patients’ motivation to quit smoking was
a signiWcant predictor for perioperative smoking cessation,
as shown by others [20]. In contrast with another report, we
did not Wnd that men or patients with a good social network
were more likely to cease smoking in the perioperative
period [31].

No diVerence between the groups was found with regard
to baseline characteristics and treatment, except for the
cohort of non-advised patients in which signiWcantly more
women and patients without chronic obstructive lung dis-
ease were unintentionally included. Despite our attempt to
validate the patients’ perioperative smoking habits by mea-
suring CO and cotinine, we cannot eliminate the possibility
of some error in self-reporting [34]. The preoperative CO
and cotinine illustrate this, because levels were equal in the
standard and pooled reminder groups and only marginally
reduced compared with levels at inclusion in the study. The
lack of a diVerence probably reXects the testing of fasting
patients on the day of surgery. Similarly, signiWcant con-
founders may have aVected the preoperative cotinine level.
Cotinine is sensitive to environmental smoke and may
remain unchanged in smokers who reduce the number of
cigarettes smoked, because some tend to smoke each of the
remaining cigarettes more intensively than before [35, 36].

Low-intensive intervention to encourage cessation of
smoking had no eVect on postoperative wound infection.
The probable explanation is a type-II error. Valid data on
post-herniotomy wound infection in smokers and non-
smokers became available only after patient enrollment was
terminated [1]. A post-hoc sample-size calculation based on
these data disclosed that 7,314 patients should have been

included in the study to show an eVect on postoperative
wound infection. On the basis of the 19% compliance with
cessation of smoking found in this study, a suYciently
powered study on postoperative wound infection would
have required Wve times more patients.

In conclusion, simple preoperative advice to stop smok-
ing before herniotomy helps approximately one Wfth of
patients to stop smoking perioperatively. If subsequently
reminded also, the patients are more likely to stop or reduce
smoking. Failure to stop smoking is greater if the patients
are not motivated and if the CO breath-test is high at the
time of the preoperative advice. These factors may help to
identify patients who need more intensive counseling and
individual support to stop smoking.

Acknowledgments This study was supported by grants from The
Danish Research Council (no. 9801273) and the Danish Health Insur-
ance Fund. Pharmacia (Copenhagen, Denmark) sponsored nicotine-
replacement drugs. The authors are indebted to nurse Mette Jensen and
the staV of the Department of Surgery, Bispebjerg Hospital. This study
complied with the laws of Denmark.

References

1. Sorensen LT, Hemmingsen U, Kallehave F, Wille-Jorgensen P,
Kjaergaard J, Moller LN, Jorgensen T (2005) Risk factors for tis-
sue and wound complications in gastrointestinal surgery. Ann
Surg 241:654–658

2. Finan KR, Vick CC, Kiefe CI, Neumayer L, Hawn MT (2005) Pre-
dictors of wound infection in ventral hernia repair. Am J Surg
190:676–681

3. Nickelsen TN, Jorgensen T, Kronborg O (2005) Lifestyle and 30-
day complications to surgery for colorectal cancer. Acta Oncol
44:218–223

4. Haas JP, Evans AM, Preston KE, Larson EL (2005) Risk factors
for surgical site infection after cardiac surgery: the role of endog-
enous Xora. Heart Lung 34:108–114

5. Spear SL, Ducic I, Cuoco F, Hannan C (2005) The eVect of smok-
ing on Xap and donor-site complications in pedicled TRAM breast
reconstruction. Plast Reconstr Surg 116:1873–1880

6. Moller AM, Pedersen T, Villebro N, Munksgaard A (2003) EVect
of smoking on early complications after elective orthopaedic sur-
gery. J Bone Joint Surg Br 85:178–181

7. Sorensen LT, Horby J, Friis E, Pilsgaard B, Jorgensen T (2002)
Smoking as a risk factor for wound healing and infection in breast
cancer surgery. Eur J Surg Oncol 28:815–820

8. Sorensen LT, Jorgensen T, Kirkeby LT, Skovdal J, Vennits B,
Wille JP (1999) Smoking and alcohol abuse are major risk factors
for anastomotic leakage in colorectal surgery. Br J Surg 86:927–
931

9. Junge K, Rosch R, Klinge U, Schwab R, Peiper C, Binnebosel M,
Schenten F, Schumpelick V (2006) Risk factors related to recur-
rence in inguinal hernia repair: a retrospective analysis. Hernia
10:309–315

10. Sorensen LT, Friis E, Jorgensen T, Vennits B, Andersen BR, Ras-
mussen GI, Kjaergaard J (2002) Smoking is a risk factor for recur-
rence of groin hernia. World J Surg 26:397–400

11. Sorensen LT, Hemmingsen UB, Kirkeby LT, Kallehave F, Jorgen-
sen LN (2005) Smoking is a risk factor for incisional hernia. Arch
Surg 140:119–123
123



Hernia (2007) 11:327–333 333
12. Sorensen LT, Karlsmark T, Gottrup F (2003) Abstinence from
smoking reduces incisional wound infection: a randomized con-
trolled trial. Ann Surg 238:1–5

13. Moller AM, Villebro N, Pedersen T, Tonnesen H (2002) EVect of
preoperative smoking intervention on postoperative complica-
tions: a randomised clinical trial. Lancet 359:114–117

14. Kuri M, Nakagawa M, Tanaka H, Hasuo S, Kishi Y (2005) Deter-
mination of the duration of preoperative cessation of smoking to
improve wound healing after head and neck surgery. Anesthesiol-
ogy 102:892–896

15. Sorensen LT, Jorgensen T (2003) Short-term pre-operative inter-
vention to encourage cessation of smoking does not aVect postop-
erative complications in colorectal surgery: a randomized clinical
trial. Colorectal Dis 5:347–352

16. Barrera R, Shi W, Amar D, Thaler HT, Gabovich N, Bains MS,
White DA (2005) Smoking and timing of cessation: impact on pul-
monary complications after thoracotomy. Chest 127:1977–1983

17. Bluman LG, Mosca L, Newman N, Simon DG (1998) Preopera-
tive smoking habits and postoperative pulmonary complications.
Chest 113:883–889

18. Lancaster T, Stead LF (2005) Individual behavioural counselling
for cessation of smoking. Cochrane Database Syst Rev,
CD001292

19. Rigotti NA, Munafo MR, Murphy MF, Stead LF (2003) Interven-
tions for cessation of smoking in hospitalised patients. Cochrane
Database Syst Rev, CD001837

20. Pisinger C, Vestbo J, Borch-Johnsen K, Jorgensen T (2005) inter-
vention to encourage cessation of smoking in a large randomised
population-based study. The Inter99 study. Prev Med 40:285–292

21. Silagy C, Lancaster T, Stead L, Mant D, Fowler G (2004) Nicotine
replacement therapy for cessation of smoking. Cochrane Database
Syst Rev, CD000146

22. Moller A, Villebro N (2005) Interventions for preoperative cessa-
tion of smoking. Cochrane Database Syst Rev, CD002294

23. Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO
(1991) The Fagerstrom test for nicotine dependence: a revision of
the Fagerstrom tolerance questionnaire. Br J Addict 86:1119–1127

24. Tunstall-Pedoe H, Kuulasmaa K, Mahonen M, Tolonen H, Ruoko-
koski E, Amouyel P (1999) Contribution of trends in survival and
coronary-event rates to changes in coronary heart disease mortality:

10-year results from 37 WHO MONICA project populations.
Monitoring trends and determinants in cardiovascular disease.
Lancet 353:1547–1557

25. Gariti P, Alterman AI, Ehrman R, Mulvaney FD, O’Brien CP
(2002) Detecting smoking following cessation of smoking treat-
ment. Drug Alcohol Depend 65:191–196

26. Hurny C, van Wegberg B, Bacchi M, Bernhard J, Thurlimann B,
Real O, Perey L, Bonnefoi H, Coates A (1998) Subjective health
estimations (SHE) in patients with advanced breast cancer: an
adapted utility concept for clinical trials. Br J Cancer 77:985–991

27. Stead LF, Perera R, Lancaster T (2006) Telephone counselling for
cessation of smoking. Cochrane Database Syst Rev, CD002850

28. Becona E, Vazquez FL (1998) Self-reported smoking and mea-
surement of expired air carbon monoxide in a clinical treatment.
Psychol Rep 83:316–318

29. Manassa EH, Hertl CH, Olbrisch RR (2003) Wound healing prob-
lems in smokers and nonsmokers after 132 abdominoplasties. Plast
Reconstr Surg 111:2082–2087

30. Wolfenden L, Wiggers J, Knight J, Campbell E, Spigelman A,
Kerridge R, Moore K (2005) Increasing cessation of smoking care
in a preoperative clinic: a randomized controlled trial. Prev Med
41:284–290

31. Moller AM, Pedersen T, Villebro N, Norgaard P (2003) Impact of
lifestyle on perioperative cessation of smoking and postoperative
complication rate. Prev Med 36:704–709

32. Ratner PA, Johnson JL, Richardson CG, BottorV JL, MoVat B,
Mackay M, FofonoV D, Kingsbury K, Miller C, Budz B (2004)
EYcacy of a smoking-cessation intervention for elective-surgical
patients. Res Nurs Health 27:148–161

33. Murray RP, Gerald LB, Lindgren PG, Connett JE, Rand CS, An-
thonisen NR (2000) Characteristics of participants who stop smok-
ing and sustain abstinence for 1 and 5 years in the Lung Health
Study. Prev Med 30:392–400

34. Patrick DL, Cheadle A, Thompson DC, Diehr P, Koepsell T,
Kinne S (1994) The validity of self-reported smoking: a review
and meta-analysis. Am J Public Health 84:1086–1093

35. Benowitz NL (1999) Biomarkers of environmental tobacco smoke
exposure. Environ Health Perspect 107(Suppl 2):349–355

36. Hughes JR, Carpenter MJ (2005) The feasibility of smoking
reduction: an update. Addiction 100:1074–1089
123


	Strategies of smoking cessation intervention before hernia surgery-effect on perioperative smoking behavior
	Introduction
	Material and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


