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Abstract
!

Lung cancer is the most preventable neoplastic
disease for men and women. The incidence rate
per year is 14.000 in Germany. Smoking is the
main risk factor for the onset of lung cancer and
for a share of 90% of cases, lung cancer is associat-
ed with smoking. Recent studies have shown that
the time slot of diagnosing lung cancer is a teach-
able moment for tobacco cessation interventions.
The therapy that was rated most effective was a
combination of cognitive behavioral therapy and
pharmacotherapy (e.g. NRT, Bupropion, Vareni-
cline).
We examined the smoking status of all patients
undergoing lung cancer surgery in 2011, 2012
and 2013 in this study. A retrospective semi
structured interview via telephone was conduct-
ed regarding smoking habits and current quality
of life. 131 patients (36.6% female, average age of
68.7 years) of an urban German hospital were in-
cluded.
Results showed a relapse rate of 22.3%, while
86.2% used to be highly addicted smokers; A mul-
tivariate analysis of covariance (MANCOVA) indi-
cated a significant overall impact of smoking sta-
tus on quality of life with a medium effect size,
controlled for age, gender, living conditions, tu-
mor stage, duration of smoking abstinence, type
of cancer therapy, type of resection method, and
the time period between the date of surgery and
of the survey. Two thirds of all smokers did not
see an association between their habit and their
disease.
So far motivation to quit and long term absti-
nence rates are not sufficiently established even
among seriously sick patients in Germany; fur-
ther initiatives should focus on new and more in-
tense interventions and educational strategies.

Zusammenfassung
!

Lungenkrebs ist die vermeidbarste neoplastische
Erkrankung fürMänner und Frauen. Die Inzidenz-
rate liegt in Deutschland jährlich bei 14.000.
Rauchen ist der Hauptrisikofaktor für Lungen-
krebs und in 90% der Fälle mit der Krankheit asso-
ziiert. Studien haben gezeigt, dass der Zeitpunkt
der Diagnosestellung ein günstiger Moment für
Rauchstopp-Interventionen ist. Die effektivste
Therapie-Methode war dabei eine Kombination
aus Verhalten- und Pharmakotherapie (z.B. NET,
Bupropion, Vareniclin).
In dieser Studie wurde der Rauchstatus aller re-
sezierten Lungenkrebspatienten aus den Jahren
2011, 2012 und 2013 untersucht. Ein retrospek-
tives, halb-strukturiertes Telefoninterview zu
Rauchgewohnheiten und Lebensqualität wurde
durchgeführt. 131 Patienten (36,6% weiblich,
Durchschnittsalter 68,7 Jahre) einer städtischen,
deutschen Klinik wurden eingeschlossen.
Die Ergebnisse zeigen eine Rückfallrate von 22,3%,
wovon 86,2% stark abhängige Raucher waren.
Eine multivariate Analyse der Kovarianz (MAN-
COVA) zeigte einen signifikanten Einfluss des
Rauchstatus auf die Lebensqualität mit mittlerer
Effektstärke (kontrolliert nach Alter, Geschlecht,
Lebensumstände, Tumorstadium, Dauer der
Rauchabstinenz, Art der Krebstherapie, Opera-
tionsmethode und Zeitraum zwischen Untersu-
chung und OP-Termin). Zwei Drittel aller Patien-
ten sahen keinen Zusammenhang zwischen der
Erkrankung und ihrem Rauchverhalten.
Bisher wird die Rauchstoppmotivation und die
Langzeitabstinenz auch von lebensbedrohlich
erkrankten Menschen in Deutschland nicht um-
fassend berücksichtigt. Zukünftige Forschungs-
vorhaben sollten sich auf neue und intensivere
Interventionen und psychoedukative Strategien
konzentrieren.
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Background
!

Smoking is the biggest avoidable health risk in Germany. The an-
nual mortality rate is about 140.000 due to smoking and another
3.000 due to second hand smoke. Smoking prevalence is about 15
millions of over 15 years old Germans, with a recently slightly
negative trend for male, but a rising share of female smokers
[1–3].
90% of patients with lung cancer were smokers and 10–35% are
still active smokers at the time of diagnostic procedures [4–7].
Lung cancer is with a 99% probability rate a malignant neoplasm,
which can be classified into non-small cell lung cancer (NSCLC)
(70–80%) and small cell lung cancer (SCLC) (15–20%). Primary
therapeutic approach for NSCLC at a limited stage is resective sur-
gery [8].
Lung cancer patients are mostly highly addicted, heavy smokers
needing a prolonged and more intensive cessation therapy as
well as higher doses of withdrawal medication [5, 9].
About two months after “successful” quit attempts, relapse rates
show a peak. It is therefore recommended that therapy should be
extended until after this critical period. After leaving the clinical
surrounding patients struggle to remain smoke free. So far re-
lapse rates of 10% to 30% were observed [10–13].
For some time – due to contradictory study results – no clear re-
commendation of the most preferable starting point to stop was
available [14], while more recent studies show at least no nega-
tive effect to stop before cancer treatment starts [15,16].
Zaman et al. [16] describedmany advantages of an early cessation
attempt for patients with surgical treatments like less post-surgi-
cal pulmonary complications, improved wound healing and de-
creased post-surgical infection risks. The moment of diagnosis is
supposed to be a promising teachable moment to quit smoking
[5,16–18], and is also an important step at any time for all NSCLC
patients to improve their clinical course [19].

Health promotion through quitting smoking
Numerous physiological parameters may be improved by smok-
ing cessation in relatively short time [20]. If scores like blood
pressure, oxygen saturation are corrected, immune system will
be reactivated, which will be followed by increased mental and
physical capacity [5], tobacco cessation has an overall positive in-
fluence on lung cancer patients’ status, risk minimizing of post-
surgical complications and the onset of secondary or recurrent
tumors [14,16,21].
Risk for cardio-respirational comorbidities may be decreased
since these smoking related diseases limit further therapeutic
options and surgical treatment [19].
Even patients who undergo radio-, chemo- or a radio-chemo-
therapy profit from smoking cessation; medication doses can be
lower and during treatment side effects such as infections (radio-
pneumonia) are less likely [19, 22]. However, if lung cancer pa-
tients do not stop smoking, their risk to die is doubled [20].
Nicotine replacement therapy (NRT) with its rare side effects and
simple and safe handling is suitable for lung cancer patients [5,
23]. A combination of NRT with the antidepressant Bupropion is
another option for lung cancer patients, who often also suffer
from depressive symptoms [5,24]. Varenicline has not been stud-
ied in this study cohort so far [25]. Success rates can be doubled if
combined with cognitive behavioral group therapy [3, 7,26].
Recent studies on cancer patients and their motivation to quit
smoking have shown, that younger patients with an early tumor
stage and patients with domestic smoking confrontation were

more likely to participate in cessation groups [27]. To include
family members and friends within the therapy was an asset in
terms of smoke free homes and longterm abstinence [5,28].

Aims and Objectives
This pilot study examines the smoking status of 131 curatively
resected lung cancer patients from 2011–2013. It also aims at
detecting positive influential factors on successful and longterm
abstinence. So far it is unclear, how many German patients con-
tinue to smoke or relapse after surgery and what reasons and en-
vironmental circumstances have an impact on this behavior.
Since smoking behavior on the other hand is of enormous impor-
tance regarding prognostic perspectives, this information is of
great practical value.
This study tries to evaluate current smoking prevalence among
lung cancer patients and examines (intuitively) used methods to
stop and examines knowledge on cessation support options. We
try to detect potential therapeutic gaps. In addition we were also
asking for data on perceived quality of life among lung cancer pa-
tients and in this context, we tried to gain information on grade
of addiction, failed quitting attempts and the current motivation
to stop.The influence of a successful quit attempt was analyzed
statistically regarding psychological well being.

Materials & Methods
!

To gain a maximum of individual information in a reasonable
time span, a cross sectional retrospective telephone interview
was conducted with resected lung cancer patients from the years
2011, 2012 and 2013 of an urban German lung cancer center. All
300 patients were invited to take part in this study, were in-
formed about anonymity and content of the study and had to
sign a written agreement to be contacted up to three times after-
wards at their preferred chosen time slot. 131 written agree-
ments were sent back and could therefore be included in this
study.
Data were collected via semi structured telephone interviews.
Self-administered questions about personal status, course of dis-
ease were combined with well established instruments such as
SF12 (Short Form 36 Health Survey Questionnaire) [29], Well-
being Index–WHO5 [30,31] and Fagerstroem Test Nicotine De-
pendence [32]. To avoid patients’ strain as few and as short as
possible questions were selected to keep up an average level of
10 minutes per phone call [12,29]. Clinical records of all included
patients were reviewed for course of disease, co-morbidities and
therapeutic options.
Data safety was guaranteed according to Berlin law (Gesetz zum
Schutz personenbezogener Daten in der Berliner Verwaltung,
Berliner Datenschutzgesetz–BlnDSG, vom 17. Dezember 1990
(GVBl.1991, S.16, 54). Ethical consent was given by Berlin’s phy-
sicians’ chamber.
Datawere processed and analyzed using SPSS® version 19.0. A 5%
level of statistical significance was used. Descriptive statistics
were performed on personal and clinical characteristics of pa-
tients. Multivariate analysis of variance and covariance were con-
ducted for group differences and effect strengths of single char-
acteristics.
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Results
!

131 patients were included in this study (36.6% female; mean age
of 68.7 years) (●" Tab.1a). The overall response rate is 43.6%; due
to a non-German-speaking background, relocation to e.g. nur-
sing homes or fatal progress we could attribute 12% of non-re-
sponders. As expected nearly two thirds of all examined patients
were male. 37.9% of smokers and 59.3% of ex-smokers agreed
upon an association between their lung cancer and their former
or current smoking habit (no illustration).
Our results show a relapse rate of 22.1% (=after the short period
of abstinence of surgery). 86.2% of all examined current smokers
scored medium and high nicotine dependencies (●" Tab.1b).
When we asked about helpful support and motivational reasons
to stop smoking smokers and ex-smokers did not differ signifi-
cantly (●" Tab.2a–b).
In ●" Tab.2c results regarding which cessation methods were
used are shown. The majority of smokers and ex-smokers did
not use any assisted cessation method. Nicotine replacement

therapy (NRT) is being used to a minor extent, although current
smokers do not seem to profit as much as ex-smokers from it.
The time frame of stopping varies between the group of smokers
and ex-smokers and is shown in●" Tab.2d. The biggest difference
between groups can be observed for the time slot “at beginning
of therapy”; more smokers seem to postpone the quitting date
to start of therapy compared to ex-smokers, who quit more fre-
quently at the time slot of diagnosis.

Table 1a Total number of participants and smoking status.

Variable N=131 %

Gender

Male 83 63.4

Female 48 36.6

Smoking status

Never-smokers Ex-smokers Smokers Total

Gender

Male 1 63 19 83

Female 9 29 10 48

Total 10 92 29 131

Table 1b Smokers categorized by Fagerstroem scores.

Number of patients %

Smoking status

Ex-smokers 92 70.2

Never-smokers 10 7.6

Smokers (relapsed) 29 22.1

Fagerstroem dependency categories

0–3 low 4 13.8

4–6 medium 12 41.4

7–10 high 13 44.8

Table 2a–b Perceived support and motivation to stop in smokers and ex-
smokers.

Number

of Patients

% Cumulative

%

2a: Is there anything that helped you specifically to stop smoking?

Smoking status

Ex-smokers

No 77 84.6 84.6

Social support 13 14.3 98.9

Sports 1 1.1 100.0

Total 91 100.0

Missing 1

Total 92

Smokers

No 20 74.1 74.1

Social support 5 18.5 92.6

Medication 2 7.4 100.0

Total 27 100.0

Missing 2

Total 29

2b: What was your main motivational reason to quit?

Smoking status

Ex-smokers

Health concerns 70 79.5 79.5

Social support 18 20.5 100.0

Total 88 100.0

Missing 4

Total 92

Smokers

Health concerns 23 95.8 95.8

Social support 1 4.2 100.0

Total 24 100.0

Missing 5

Total 29

Table 2c Cessation methods used by smokers and ex-smokers.

Cessation methods None NRT Varenicline Bupropion CBT Others (acupuncture,

hypnosis, books...

Missing Total

Ex-smokers 77 9 2 0 0 3 1 91

% 83.7 9.8 2.2 0 0 3.3 1.1 100

Smokers 14 7 0 1 1 1 5 24

% 48.3 24.1 0 3.4 3.4 3.4 17.2 100

Table 2d Time frame of stop smoking in smokers and ex-smokers.

Time frame for quitting Before diagnosis At diagnosis At beginning of therapy End of therapy Total

Ex-smokers 54 22 15 1 92

% 58.7 23.9 16.3 1.1 100

Smokers 10 4 9 1 24

% 41.7 16.7 37.5 4.2 100
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In terms of the WHO5 Wellbeing Index, ex-smokers (score=
13.52) were showing higher scores, but not significantly than
smokers (score=10.48) (●" Tab.3); considering the cut off score
for depression of 13 of this instrument, both groups are at risk.
Nevertheless even seriously ill patients, who could quit smoking
seem to be better off than current smokers taking into account
results of SF12 stating significant higher scores in psychological
wellbeing for ex-smokers. Scores for physical well being in the
SF 12 did not differ significantly, but showed nevertheless a tend-
ency for a positive trend in ex-smokers.
We could attribute our findings (regarding mental wellbeing
scores of SF12 and WHO5) performing further statistical analysis
(ANOVA, MANOVA) and show a medium influencing effect of
smoking abstinence supporting improved psychological well
being (●" Tab.4).

Discussion & Conclusion
!

Lung cancer is the leading cause of tobacco-associated mortality
in Germany and strongly impacts patient’s health-related quality
of life.
In a retrospective, semi-structured telephone survey 131 lung
cancer patients who were diagnosed and curatively resected in
2011–2013, were asked about current smoking status and self-
perceived quality of life. Our data show 22% of lung cancer pa-
tients continue smoking after cancer diagnosis and therapy. De-
scriptive and multivariate statistical analysis indicated a signifi-
cant overall impact of smoking status on quality of life with a
medium effect size. These findings indicate an association be-
tween improved mental wellbeing and smoking cessation.
Positive influence of quitting smoking onwellbeing has also been
reported here [13,33,34], even for physical outcome recently
[35]. Our results underline the underestimation or misinterpre-

tation of the impact of smoking on health within this specific
population as well as the positive effects of quitting – even in
terms of cost effectiveness [36].
Regarding our findings health concerns were the main reason for
patients to attempt to stop, while almost every second patient
did not accept an association of his/her smoking habit and the
current disease. New findings suggest that easy to handle messa-
ges e.g. time after waking up before smoking could be an indica-
tor for increased lung cancer risk would reach people with a lack
of basic health knowledge [37].
Helpful aspects for quitting could not be named except for social
support (7–14%). Social support was mainly mentioned for
(adult) children and (married) partners [38]. Our patients were
not expecting or asking for medical support by health care work-
ers with this issue and cessation aid is not offered automatically
nor continuously during treatment by every physician [39,40].
NRT, Varenicline, Bupropion and a combination of CBT, which
have been proven to be very effective on a longterm perspective,
have been used only by a minority of less than 3% in total.
So far these patients felt that stop smoking was more or less
“their business”, a question of strong will and power of endur-
ance.
Future educational programs for patients need to be considered.
A new study found a positive effect of knowledge about second
hand smoke for the willingness to quit [41]. It should be investi-
gated if other patient cohorts with high smoking rates (e.g.
COPD) have better knowledge of consequences of their smoking
behavior to get more information on how patients can be
reached, motivated and made aware of their influence on their
situation [42–44].
However the relapse rate of 22% after resection is still high, there
is no mandatory stop smoking treatment procedure in Germany
for any patients. Nevertheless it is known for a long time, advice
by medical workers is still considered to be an effective method

Table 3 WHO 5, SF 12 results for smokers and never-/ex-smokers.

Measure Smoking status N Range M SD

WHO-5
Ex-/never-smokers 102 0–25 13.49 5.78

Smokers 29 0–25 10.48 7.94

SF-12 physical cumulative score
Ex-/never-smokers 99 15–60 39.06 10.32

Smokers 29 17–64 38.78 12.67

SF-12 psychological cumulative score
Ex-/never-smokers 99 29–68 50.72* 10.04

Smokers 29 21–67 43.67* 12.51

Table 4 Effect strength of factor “smoking status” on well being.

Effect F1 df Error df Sig. Partial Eta-Quadrat

MANOVA-results

Smoking status 3.642 3 114.000 .0151 .087

MANCOVA-results

Age .102 3 106.000 .959 .003

Time between date of surgery and survey .775 3 106,000 .510 .021

Smoking status 3.698 3 106.000 .0141 .095

Mode of therapy .388 3 106.000 .762 .011

Gender 2.175 3 106.000 .095 .058

Tumor stage .869 3 106.000 .459 .024

Surgical method .634 3 106.000 .595 .018

Social support 1.564 3 106.000 .203 .042

Period of abstinence .641 3 106.000 .590 .018

1 Pillai-Spur
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to increase quitting attempts [43]. Medical staff assumes tobacco
cessation often as “too frustrating, no financial reimbursement,
have other priorities” [4,45–47]. This can be changed through
additional competencies in psychotherapeutic oral skills as well
as the insight that little intervention can lead to a positive change
[48].
New forms of incentives (e.g. financial gratification) could sup-
port future quit attempts in highly addicted patients (and hu-
mans coming from a socially low background) even after failed
attempts which could also be another step into a more persona-
lized medical care [49–51].
These findings can not be generalized since data was collected
only via telephone interviews and our study cohort was rather
small in specific details. No objective data like CO levels could
have been included to verify patients’ statements. Some partici-
pants were recalling situations of about 2 years ago, so results
may be biased.
The importance of attributing their sickness to their behavior
was recently confirmed in this study [52]; taking into considera-
tion genetically relations.
When we were asking ex-smokers about the moment of stop-
ping, we did not get sufficient information if they were already
feeling sick or maybe suspecting a serious illness like lung cancer
or if they have been exposed to second hand smoke in addition.
Due to small numbers of smokers in our study, no more elaborate
data analysis was possible – as: Why would someone try to stop
smoking because of health concerns if not accepting an associa-
tion of lung cancer and smoking; why would you try to stop ear-
lier for health issues and not when you get a sincere diagnosis?
Are relapsed smokers in this study really those, who did have
highest physical dependencies and no social support at the same
time? These questions should be examined in further studies.

Note: Karin Vitzthum, Wulf Pankow, Stephan Eggeling and Stefa-
nie Mache designed this study; Anne Deter and Lucia Thielke
carried out data enquiry; Thomas Riemer, Stefanie Mache, Karin
Vitzthum und Lucia Thielke carried out data analysis.
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