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Abstract

Purpose Lung cancer (LC) is a leading cause of cancer-related mortality, with smoking being a major risk factor. Despite
the benefits of smoking cessation, many LC patients continue to smoke, potentially impacting their quality of life (QoL).
This study aimed to explore factors influencing QoL among LC patients, with a focus on smoking status and mental health.
Methods A cross-sectional study was conducted at the University Hospital of Augsburg from December 2021 to Decem-
ber 2023. A total of 56 LC patients were categorized into active smokers (AS), ex-smokers (ES), or never-smokers (NS).
Participants completed validated questionnaires assessing QoL, depression, anxiety, stress, borderline personality disorder
symptoms, and pain. Statistical analyses, including one-way ANOVA and Pearson’s correlation, were employed to examine
group differences and the relationship between QoL and mental health factors.

Results No significant differences in overall QoL were observed among AS, ES, and NS. However, mental health indica-
tors—including depression, anxiety, stress, and borderline personality disorder symptoms—were significantly negatively
correlated with QoL across all groups. Pain was also a key factor affecting QoL. These findings suggest that while smoking
cessation is critical for improving prognosis in LC patients, mental health and pain management are more pivotal in deter-
mining QoL.

Conclusion This study emphasizes the need for a holistic approach to LC patient care, addressing both physical and mental
health. Future research should focus on longitudinal studies to better understand the long-term effects of smoking and other
influencing factors on QoL in this patient population.
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Introduction

Lung cancer (LC) is the most frequently diagnosed can-
cer worldwide, with approximately 2.5 million new cases
reported in 2022, representing 12.4% of all cancer diagno-
ses [1]. The global burden of LC is reflected in the age-stan-
dardized rate per 100,000 for incidence by the WHO, with
rates reported as 31.9 in the United States, 28.6 in Europe,
and 28.1 in Germany [2]. It also remains the leading cause of
cancer-related mortality globally, accounting for 1.8 million
deaths, or 18.7% of all cancer fatalities in the same year [1].
Correspondingly, the mortality rates per 100,000 are 16.6,
21.7, and 16.8 per 100,000 in the United States, Europe, and
Germany, respectively [2]. Due to the often delayed diagno-
sis, the prognosis for LC is particularly poor, with a 5-year
survival rate estimated at around 25% for women and 19%
for men [3], though some studies suggest it may be as low
as 15% [4]. Patients with advanced LC endure a range of
debilitating symptoms, such as dyspnea, chronic cough, and
chest pain, which are often exacerbated by the side effects
of treatments like chemotherapy, radiotherapy, and surgery,
including nausea, fatigue, hair thinning, loss of appetite, and
gastrointestinal issues [5]. These symptoms and side effects
severely impair patients’ quality of life (QoL), leading to
significant physical, emotional, and functional challenges.
As a result, the QoL reported by LC patients is significantly
lower compared to both the healthy population and patients
with other diseases [4].

Additionally, mental health problems such as depres-
sion and anxiety are more prevalent in this patient group
[6]. One meta-analysis of 183 studies and a total of 182,521
cancer patients found that LC patients had the second high-
est depression rates compared to patients with other can-
cer types [7]. The results showed that 31% of LC patients
met the criteria for depression [7]. Further, another meta-
analysis investigating the prevalence of anxiety symptoms
among cancer patients demonstrated an anxiety prevalence
of 26% among LC patients [8]. Additionally, a cross-sec-
tional study including 149 LC patients revealed an asso-
ciation between increased levels of depression, anxiety, LC
stigma and lower health-related quality of life [9]. These
results were confirmed by another study including 204 LC
patients, which showed that LC patients with depressive
symptoms reported a significantly lower QoL than those
without depression [10]. Further evidence suggests that cer-
tain characteristics—such as younger age, female gender,
and current cigarette smoking—put lung cancer patients at a
higher risk for emotional problems [11].

Smoking is the major risk factor for LC, with nearly 90%
of LC patients having a history of smoking. A substantial
proportion of patients continue to smoke during the diag-
nostic process, with estimates ranging from 23 to 60% [12,
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13]. Even after a lung cancer diagnosis, about 20-30% of
patients persist in smoking [14—17]. Regardless of the type
of lung cancer and the stage of the disease, the continua-
tion of smoking post-diagnosis is associated with a host of
negative outcomes, including increased treatment toxicity,
higher risk of treatment failure, greater likelihood of devel-
oping second primary tumors, and reduced survival rates
[18]. While smoking cessation is known to improve treat-
ment outcomes and overall survival in LC patients [19],
maintaining long-term abstinence remains a significant
challenge. The diagnosis of LC often serves as a “wake-
up call”, heightening patient awareness of the health risks
associated with smoking and providing a crucial opportu-
nity (“teachable moment”) for healthcare professionals to
discuss lifestyle changes [20]. While many patients are
initially motivated to quit smoking following their diag-
nosis, long-term smoking abstinence rates tend to decline
over time, with success rates ranging between 40% and
87% [21]. Relapses are commonly driven by factors such as
nicotine withdrawal, pain, fatigue, nausea, depression, and
anxiety [18].

Moreover, the impact of smoking on QoL in LC patients
is an area of growing interest. It is well-documented that
the QoL of smokers is generally lower compared to non-
smokers, yet research on LC patients has yielded incon-
sistent results regarding the relationship between smoking
status and QoL A recently published systematic review of
23 included studies on the impact of smoking status on QoL
in LC patients showed mixed results, with a general trend
towards lower QoL among LC patients who smoke [22].

Given the complex and multifaceted factors affecting
QoL among LC patients, this study aims to comprehen-
sively investigate various influences on QoL, with particular
emphasis on the potential associations between QoL, mental
health, and smoking status. By exploring psychological con-
ditions such as depression and anxiety alongside smoking
behavior, the study seeks to identify critical determinants
affecting patient well-being. Findings from this analysis
will inform strategies to enhance patient management and
develop targeted supportive interventions to improve QoL
for individuals diagnosed with LC.

Methods
Study design and setting

We conducted a descriptive, observational, cross-sectional
study. Patients with a diagnosis of LC were recruited from
the Comprehensive Cancer Center Augsburg (CCCA) at the
University Hospital Augsburg, Germany, between Decem-
ber 2021 and December 2023. This study was registered
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with the number DRKS00026813 at the German Register of
Clinical Studies (DRKS).

Procedure and eligibility criteria

Health professionals identified potential participants during
routine clinic contacts and referred them to the study team.
Eligible participants had to meet the following criteria: (a)
aged 18 years or older, (b) be a patient at the Comprehensive
Cancer Center Augsburg (CCCA), (c) have a diagnosis of
LC, (d) be able to understand the study information, (e) be
deemed physically and psychologically fit to participate by
a member of the study team, and (f) be not suicidal. Patients
who did not meet any of these criteria were excluded.
Patients suitable for participation were approached by study
members who provided verbal and written information
about the study. Participants who smoked regularly (at least
one cigarette per day, five cigarettes per week or one pack
per month) were categorized as active smokers, participants
who smoked regularly in the past but quit smoking prior
to participation in the survey were categorized as former
smokers and patients who had never smoked regularly were
categorized as never smokers. Smoking patients underwent
a thorough assessment of their current smoking behavior,
including the self-assessment Fagerstrom Test to classify
the degree of dependence. Participants who consented to the
study were given questionnaires to complete either in the
clinic or at home. They were informed that they could con-
tact the study team at any time with questions or concerns
and that they could withdraw from the study at any time
without providing a reason or facing any disadvantages.
If actively smoking patients expressed a desire to quit,
we offered tobacco cessation counseling. The study was
approved by the ethics committee of the Medical Faculty
of the Ludwig-Maximilians-University (LMU) Munich,
Germany (Ref. 21-0583) and was performed in accordance
with the ethical standards as defined in the Declaration of
Helsinki. The participants provided their written informed
consent to participate in this study.

Outcome measures

Participants were provided with validated German-lan-
guage self-assessment scales to measure various psycho-
logical and physical parameters. These included the Beck
Depression Inventory-1I (BDI-II) for depressive symptoms,
the Depression Anxiety Stress Scales (DASS) for anxiety
and stress symptoms, the McGill Pain Questionnaire-Short
Form (SF-MPQ) for pain, the Borderline Symptom List-23
(BSL-23) for personality traits, the Test of Self-Conscious
Affects (TOSCA) for feelings of shame and guilt, and the
McGill Quality of Life Questionnaire-Revised (MQOL) for

quality of life. Depression was assessed both as a subdomain
of the Depression Anxiety Stress Scales (DASS-21) and via
the Beck Depression Inventory-II (BDI-II), as the latter is
focused on depression and includes a wider range of items.
Additionally, participants received a questionnaire about
sociodemographic information, other potential substance
use disorders (e.g., cannabis or alcohol), somatic comor-
bidities, current medication, current smoking status, as well
as exposure duration and dose. We assessed the “gender”
of participants, referring to self-reported data provided by
participants. This approach allowed individuals to define
their gender identity based on their own perceptions and
experiences, without making distinctions between biologi-
cal sex and gender. Smoking participants were also queried
about their reasons for wanting to quit and their confidence
in doing so, using the Self-Efficacy Scale for Smoking Ces-
sation (SER).

Statistical analysis

Analyses were conducted using SPSS (Version 29.0).
Descriptive statistics were first calculated to summarize
participant characteristics. Due to the number of missing
values for individual items within the questionnaires, likely
attributable to the participants’ poor physical condition and
the comprehensiveness of the questionnaire for a non-pri-
marily mentally affected population, individual mean scores
of complete items instead of sum scores were calculated for
all scales. This approach allowed for the inclusion of partici-
pants with incomplete data while maintaining the integrity
of the overall score interpretation. Further, the evaluation of
the TOSCA questionnaire was not feasible due to an exces-
sive number of missing values. Consequently, this scale was
excluded from further analyses. Additionally, ANOVA was
used to examine differences in psychosocial and physical
health indicators across groups. Exploratory Pearson’s cor-
relation coefficients were calculated to explore the relation-
ships between QoL scores and psychosocial and physical
health indicators. To control for multiple testing in a total of
30 correlations, significance level for Pearson’s correlation
coefficients was Bonferroni-adjusted to a=0.05/30=0.0017.

Results

Demographics

A total of 266 patients were screened for eligibility, 86 of
whom were found not to have LC. A further 58 patients
declined to participate in the study or underwent only

brief hospital stays, thereby preventing completion of the
questionnaire. Additionally, 49 patients were hospitalized
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multiple times during the study period and were therefore
repeatedly invited to participate. Another 17 patients agreed
to participate in the study but provided no or insufficient
answers. Consequently, a total of 56 patients provided suf-
ficient data for further analysis. Factors contributing to the
lower number of study participants include the restrictions
imposed by the COVID-19 pandemic, in particular the
reduced occupancy of beds, an overestimation of the num-
ber of new LC admissions per week as well as the critical

Table 1 Sociodemographic characteristics of study sample

Total N=56
n M SD
Age (in years) 55 63.71 9.29
n M SD
Pack years 38 48.28 41.09
n %
Smoking status
Active smokers (AS) 15 26.79
Ex-smokers (ES) 33 58,93
Never-smokers (NS) 8 14,29
Cancer stage
I 6 15.38
I 5 12.82
11 6 15.38
v 22 56.41
Not reported 17 30.36
Gender
Female 30 53.57
Male 26 46.43
Psychiatric/psychotherapeutic treatment
Currently in treatment 9 16.07
Previously in treatment 19 33.93
Living situation
Alone 16 28.57
With partner/family/friends 40 71.43
Social gatherings within the past week
None 20 35.71
At least one 36 64.29
Education
No qualifications 4 7.14
Special school qualification 0 0.00
Lower secondary school qualification 30 53.57
Secondary school qualification 14 25.00
Higher school qualification 4 7.14
University degree 4 7.14
Employment status
In training 0 0.00
Working 4 7.14
On sick leave 12 21.43
Unemployed 2 3.57
Retired early 6 10.71
Retired 27 48.21
Other 5 8.93

N Number of participants (group size), LC Lung cancer, M Mean, SD
Standard deviation
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state of health of numerous patients, which prevented them
from completing the questionnaire. Cancer stages were dis-
tributed as follows: 15.38% stage I, 12.82% stage I1, 15.38%
stage III, and 56.41% stage IV. An additional 30.36%
patients did not report their cancer stage. Most participants
(59%) were former smokers, with 27% current smokers and
14% never-smokers. No significant pack-year differences
were found between active and ex-smokers (Z=-—0.46,
p=.649). Over 70% of participants lived with others, and
64.29% had attended at least one social gathering in the past
week. The respondents exhibited considerable variation in
educational attainment, with 53.57% having obtained quali-
fications at the lower secondary school level. For a detailed
overview of the descriptive data, please refer to Table 1.

Associations between smoking status and qol,
mental health indicators and pain

Mean overall QoL scores were 7.32 for active smokers, 6.57
for ex-smokers, and 6.74 for never-smokers, with no sig-
nificant differences (F(, 55,=0.72, p=.493). Physical QoL
scores were also similar, with no significant differences
(Fo, 52)=0.063, p=.536). Psychological, existential and
social QoL showed no significant group differences, though
active smokers had slightly higher social QoL (F, 5,,=3.00,
p=.058). Further, ANOVA revealed no significant group
differences in mental health indicators or pain (all p>.05).
Depression, anxiety, stress, borderline personality disorder
(BPD) and pain scores were comparable across groups. For
a detailed overview of the descriptive data and test statistics,
please refer to Table 2.

With regard to the potential impact of psychiatric treat-
ment and cancer stage on patients’ state of mental health,
our analyses revealed no significant group differences
between individuals with and without current or previ-
ous psychiatric/psychotherapeutic treatment in any mental
health indicators or pain (all p>.114). Similarly, Welch’s
ANOVAs revealed no significant differences in psychologi-
cal symptom scores across cancer stages (Stage [-1V) for
any variable (all p>.414). See Supplementary Tables 1 and
2 for descriptive data and test statistics.

QoL and mental health indicators/pain

Pearson’s correlations showed significant negative asso-
ciations between overall QoL and mental health indicators
(see Fig. 1), including BPD (r=—.58, p<.001), depression
(DASS-21, r=-.74, p<.001), anxiety (r=—.57, p<.001),
stress (r=—74, p<.001), depression (BDI-II, r=—.61,
p<.001) and pain (r=—.52, p<.001). Similar negative cor-
relations were found for physical, psychological, existential
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published systematic review examining the impact of smok-
ing on QoL in LC patients [22]. The review demonstrated a
negative impact of smoking on QoL in a total of 12 of the
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ences between smoking groups, one reported better QoL in
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Fig. 1 Scatter plots of the correlations between general QoL and psychiatric disorders

population. Moreover, the diversity of instruments utilized
to assess QoL must be considered. These instruments vary
in their focus on specific subdomains of QoL, and in their
incorporation of disease-specific parameters. Consequently,
the use of less differentiated scales for the assessment QoL
may yield disparate results. In the context of the present
study, no significant associations were identified between
smoking and QoL for any of the subdomains considered in
the McGill QoL Scale. The aforementioned findings, both
past and present, illustrate the intricate nature of the factors
influencing QoL. They suggest that factors beyond smok-
ing status may play a more pivotal role in determining QoL
among LC patients.
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In this regard, the results of our study indicate that psy-
chosocial health indicators in particular substantially con-
tribute to the QoL of LC patients. Accordingly, negative
associations between depression, anxiety, stress and BPD
and general QoL as well as all subdomains were demon-
strated among the LC patients included in the present
study. Similarly, the adverse effect of pain on the QoL of
our study sample was revealed. The negative impact of
poor mental health and pain on QoL among LC patients has
previously been confirmed in several studies [27, 28], fur-
ther strengthening the results of our study. Moreover, the
severe impact of depressive symptoms and anxiety has been
demonstrated in another cross-sectional study among LC
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Limitations

Several limitations must be acknowledged. The cross-sec-
tional study design limits the ability to infer causality of the
obtained results. Thus, our findings are limited to a single
snapshot in time, which may not accurately reflect changes
over time regarding the long-term impact of smoking on
QoL. While a longitudinal design may be more effective in
understanding how these variables interact over time, LC
patients represent a distinct patient group that can be diffi-
cult to reach due to the often rapid progression of the disease
and its symptoms or poor compliance. Another limitation
is the lack of a non-cancer comparison group, which limits
conclusions about whether the findings are specific to can-
cer patients. Moreover, while the results of the exploratory
correlations offer valuable insights, the identified associa-
tions require confirmation in future studies and should thus
be interpreted with caution. Further, the assessment of self-
reported data is another limitation, as it can introduce bias
due to under- or overreporting of smoking habits, psycho-
logical burden or QoL due to social desirability or recall
inaccuracies. Objective measures, such as biochemical
verification of smoking status, could provide more reliable
data. Additionally, the sample size, particularly within sub-
groups, may limit the generalizability of the findings.

Conclusion

Overall, the results of our study highlight the complexity of
QoL determinants and suggest that factors beyond smok-
ing status may play more pivotal roles in influencing QoL
among LC patients. Thus, the need for a holistic approach
to LC patient care, focusing not only on smoking cessa-
tion but also on comprehensive management of mental and
physical health becomes apparent. Nevertheless, due to the
proven positive impact of smoking cessation on prognostic
outcomes, treatment efficacy, recurrence and mortality [19,
35], smoking cessation remains a crucial recommendation
for all patients, irrespective of its impact on QoL. Multi-
disciplinary interventions addressing mental health, social
support, and symptom management are essential. Future
research should focus on long-term effects of smoking on
QoL among this particular group of patients and consider
potential confounding variables, which may in turn provide
a more nuanced understanding of factors impacting QoL.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s00406-0
25-02086-w.

Author contributions MG, MS, TH and AH: conceptualization, meth-
odology, investigation. AH, MT, SR: resources. MG: funding acquisi-
tion. MG and AH: project administration and supervision. TH: formal

@ Springer

analysis and data curation. MS and TH: writing—original draft, visu-
alization. TH, MS, MT, SR, TR, AR, MG, AH: review and editing. All
authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL. This work was funded by a grant of the medical faculty of
the University of Augsburg to Marcus Gertzen (Project TEMPO). The
Comprehensive Cancer Center Augsburg is funded by the State of
Bavaria within the Bavarian Center for Cancer Research (BZKF), by
the Deutsche Krebshilfe (within the WERA network as an Oncology
Center of Excellence) and the BMBF (within the WERA network as a
member of the National Center for Tumor Diseases — NCT). The proj-
ect was carried out using the clinical trials infrastructure of the DZPG
[German Center for Mental Health] [FKZ: 01EE2303C].

Data availability The datasets used and/or analyzed during the cur-
rent study are available from the corresponding author on reasonable
request.

Declarations

Conflict of interest The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest. A.H. was a mem-
ber of advisory boards and received paid speakership by Boehringer-
Ingelheim, Lundbeck, Otsuka, Rovi, and Recordati. He received paid
speakership by AbbVie and Advanz. He is editor of the AWMF Ger-
man guidelines for schizophrenia. MG is chair person of the German
federal association of sexualized substance use (BISS) and received
honorariums for talks from several HIV- and drug counseling centers.
Furthermore, he received honorariums from Gilead sciences and travel
expenses for a conference journey and is medical consultant of the
district of swabia for addiction issues. TR received travel expenses
and congress fees from the Sanofi company. SR received travel sup-
port and congress fees from MedXpert. Within the past five years,
MT has received speakers or advisory honoraria and travel support
from Novartis, Amgen, Roche, Celgene, Janssen, Klinikum Stuttgart,
ConEvent, MedUpdate, Sirtex, COCS, FOMF, Klinikum Esslingen,
VHS Stadtbergen. All other authors declare that they do not have any
conflicts of interest.

Ethics approval The study involving human participants was reviewed
and approved by the ethics committee of the Medical Faculty of the
Ludwig-Maximilians-University (LMU) Munich, Germany (Ref. 21—
0583) and was performed in accordance with the ethical standards as
defined in the Declaration of Helsinki.

Consent to participate The participants provided their written in-
formed consent to participate in this study.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00406-025-02086-w
https://doi.org/10.1007/s00406-025-02086-w

European Archives of Psychiatry and Clinical Neuroscience

References

10.

11.

12.

13.

Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjo-
mataram I, Jemal A (2024) Global cancer statistics 2022: GLO-
BOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. Cancer J Clin 74(3):229-263. https://do
i.org/10.3322/caac.21834)

International Agency for Research on Cancer (2024) Cancer
Today. https://gco.iarc.fr/today/en/dataviz/bars?types=0_ 1&mod
e=cancer&group populations=1&sort_by=valuel &populations=
276&key=asr. Accessed 27 Aug 2024

Zentrum fiir Krebsregisterdaten, Gesellschaft der Epidemi-
ologischen Krebsregister in Deutschland e.V (2023) Krebs in
Deutschland fiir 2019/2020. https://www.krebsdaten.de/Krebs/
DE/Content/Krebsarten/Lungenkrebs/lungenkrebs node.html.
Accessed 27 Aug 2024

Bi J-H, Tuo J-Y, Xiao Y-X, Tang D-D, Zhou X-H, Jiang Y-F, Ji
X-W, Tan Y-T, Yuan H-Y, Xiang Y-B (2024) Observed and relative
survival trends of lung cancer: A systematic review of population-
based cancer registration data. Thoracic cancer 15(2):142-151. h
ttps://doi.org/10.1111/1759-7714.15170

Berkey FJ (2010) Managing the adverse effects of radiation ther-
apy. American family physician 82(4):381-8, 394

Wang Y-H, Li J-Q, Shi J-F, Que J-Y, Liu J-J, Lappin JM, Leung J,
Ravindran AV, Chen W-Q, Qiao Y-L, Shi J, Lu L, Bao Y-P (2020)
Depression and anxiety in relation to cancer incidence and mor-
tality: a systematic review and meta-analysis of cohort studies.
Mol Psychiatry 25(7):1487—1499. https://doi.org/10.1038/s4138
0-019-0595-x

Mejareh ZN, Abdollahi B, Hoseinipalangi Z, Jeze MS, Hosseini-
fard H, Rafiei S, Aghajani F, Dehnad A, Ardakani MF, Ahmadi
S, Anbarhassani H, Asl MT, Kan FP, Aryankhesal A, Shabanine-
jad H, Aghalou S, Ghashghaee A (2021) Global, regional, and
National prevalence of depression among cancer patients: A sys-
tematic review and meta-analysis. Indian J Psychiatry 63(6):527—
535. https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry
77 21

Amiri S (2024) The prevalence of anxiety symptoms/disorders in
cancer patients: a meta-analysis. Front Psychiatry 15:1422540. ht
tps://doi.org/10.3389/fpsyt.2024.1422540

Brown Johnson CG, Brodsky JL, Cataldo JK (2014) Lung can-
cer stigma, anxiety, depression, and quality of life. J Psychosoc
Oncol 32(1):59-73. https://doi.org/10.1080/07347332.2013.8559
63

Gonzalez-Ling A, Galindo Vazquez O, Espinoza Bello M, Robles
R, Rascon-Gasca ML, Lara-Mejia L, Heredia D, Arrieta O (2023)
Quality of life, anxiety, depression, and distress in patients
with advanced and metastatic lung cancer. Palliat Support Care
21(4):608-615. https://doi.org/10.1017/S147895152200116X
Morrison EJ, Novotny PJ, Sloan JA, Yang P, Patten CA, Ruddy
KJ, Clark MM (2017) Emotional problems, quality of life, and
symptom burden in patients with lung cancer. Clin Lung Cancer
18(5):497-503. https://doi.org/10.1016/j.cllc.2017.02.008

Torre LA, Siegel RL, Ward EM, Jemal A (2016) Global Cancer
Incidence and Mortality Rates and Trends--An Update. Cancer
epidemiology, biomarkers & prevention : a publication of the
American Association for Cancer Research, cosponsored by the
American Society of Preventive Oncology 25(1):16-27. https://d
0i.org/10.1158/1055-9965.epi-15-0578

Gemine RE, Ghosal R, Collier G, Parry D, Campbell I, Davies G,
Davies K, Lewis KE (2019) Longitudinal study to assess impact
of smoking at diagnosis and quitting on 1-year survival for people
with non-small cell lung cancer. Lung cancer (Amsterdam, Neth-
erlands) 129:1-7. https://doi.org/10.1016/j.lungcan.2018.12.028

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Cataldo JK, Dubey S, Prochaska JJ (2010) Smoking cessation:
an integral part of lung cancer treatment. Oncology 78(5-6):289—
301. https://doi.org/10.1159/000319937

Cooley ME, Sipples RL, Murphy M, Sarna L (2008) Smoking
cessation and lung cancer: oncology nurses can make a differ-
ence. Semin Oncol Nurs 24(1):16-26. https://doi.org/10.1016/j.s
oncn.2007.11.008

Park ER, Japuntich S, Temel J, Lanuti M, Pandiscio J, Hilgenberg
J, Davies D, Dresler C, Rigotti NA (2011) A smoking cessation
intervention for thoracic surgery and oncology clinics: a pilot
trial. J Thorac Oncol 6(6):1059—-1065. https://doi.org/10.1097/JT
0.0b013e318215a4dc

Fiore MC, Schroeder SA, Baker TB (2014) Smoke, the chief
killer—strategies for targeting combustible tobacco use. N Engl J
Med 370(4):297-299. https://doi.org/10.1056/NEJMp1314942

. Jassem J (2019) Tobacco smoking after diagnosis of cancer: clini-

cal aspects. Translational Lung Cancer Res 8(Suppl 1):S50-S58.
https://doi.org/10.21037/tlcr.2019.04.01)

Parsons A, Daley A, Begh R, Aveyard P (2010) Influence of
smoking cessation after diagnosis of early stage lung cancer on
prognosis: systematic review of observational studies with meta-
analysis. BMJ 340:b5569. https://doi.org/10.1136/bm;j.b5569
Vikram A, Muller C, Hulme L (2023) Patients’ views on medical
events in lung cancer screening as teachable moments for smok-
ing behaviour change: A systematic review and metasynthesis. J
Smok Cessat 2023:6647364. https://doi.org/10.1155/2023/66473
64

Simmons VN, Litvin EB, Jacobsen PB, Patel RD, McCaffrey JC,
Oliver JA, Sutton SK, Brandon TH (2013) Predictors of smoking
relapse in patients with thoracic cancer or head and neck cancer.
Cancer 119(7):1420-1427. https://doi.org/10.1002/cncr.27880
Halms T, Strasser M, Hasan A, Riither T, Trepel M, Raab S, Gert-
zen M (2024) Smoking and quality of life in lung cancer patients:
systematic review. BMJ Supportive Palliat Care 13(e3):e686—
€694. https://doi.org/10.1136/spcare-2023-004256

Goldenberg M, Danovitch I, IsHak WW (2014) Quality of life
and smoking. Am J Addictions 23(6):540-562. https://doi.org/10
A111/.1521-0391.2014.12148.x

Duffy SA, Ronis DL, Valenstein M, Fowler KE, Lambert MT,
Bishop C, Terrell JE (2007) Depressive symptoms, smoking,
drinking, and quality of life among head and neck cancer patients.
Psychosomatics 48(2):142—148. https://doi.org/10.1176/appi.psy.
48.2.142

Quist-Paulsen P, Bakke PS, Gallefoss F (2006) Does smoking
cessation improve quality of life in patients with coronary heart
disease? Scandinavian Cardiovasc Journal: SCJ 40(1):11-16. htt
ps://doi.org/10.1080/14017430500384855

Gopalakrishna A, Longo TA, Fantony JJ, van Noord M, Inman
BA (2016) Lifestyle factors and health-related quality of life in
bladder cancer survivors: a systematic review. J Cancer Survivor-
ship: Res Pract 10(5):874-882. https://doi.org/10.1007/s11764-0
16-0533-8

Sarna L, Cooley ME, Brown JK, Chernecky C, Padilla G, Danao
L, Chakravarty D, Elashoff D (2010) Women with lung cancer:
quality of life after thoracotomy: a 6-month prospective study.
Cancer Nurs 33(2):85-92. https://doi.org/10.1097/NCC.0b013¢3
181beS5e51

Sarna L, Padilla G, Holmes C, Tashkin D, Brecht ML, Evange-
lista L (2002) Quality of life of long-term survivors of non-small-
cell lung cancer. J Clin Oncology: Official J Am Soc Clin Oncol
20(13):2920-2929. https://doi.org/10.1200/JC0O.2002.09.045
Arrieta O, Angulo LP, Nufiez-Valencia C, Dorantes-Gallareta Y,
Macedo EO, Martinez-Lopez D, Alvarado S, Corona-Cruz J-F,
Oriate-Ocafia LF (2013) Association of depression and anxiety
on quality of life, treatment adherence, and prognosis in patients

@ Springer


https://doi.org/10.1159/000319937
https://doi.org/10.1016/j.soncn.2007.11.008
https://doi.org/10.1016/j.soncn.2007.11.008
https://doi.org/10.1097/JTO.0b013e318215a4dc
https://doi.org/10.1097/JTO.0b013e318215a4dc
https://doi.org/10.1056/NEJMp1314942
https://doi.org/10.21037/tlcr.2019.04.01)
https://doi.org/10.21037/tlcr.2019.04.01)
https://doi.org/10.1136/bmj.b5569
https://doi.org/10.1155/2023/6647364
https://doi.org/10.1155/2023/6647364
https://doi.org/10.1002/cncr.27880
https://doi.org/10.1136/spcare-2023-004256
https://doi.org/10.1111/j.1521-0391.2014.12148.x
https://doi.org/10.1111/j.1521-0391.2014.12148.x
https://doi.org/10.1176/appi.psy.48.2.142
https://doi.org/10.1176/appi.psy.48.2.142
https://doi.org/10.1080/14017430500384855
https://doi.org/10.1080/14017430500384855
https://doi.org/10.1007/s11764-016-0533-8
https://doi.org/10.1007/s11764-016-0533-8
https://doi.org/10.1097/NCC.0b013e3181be5e51
https://doi.org/10.1097/NCC.0b013e3181be5e51
https://doi.org/10.1200/JCO.2002.09.045
https://doi.org/10.3322/caac.21834)
https://doi.org/10.3322/caac.21834)
https://gco.iarc.fr/today/en/dataviz/bars?types=0_1%26mode=cancer%26group_populations=1%26sort_by=value1%26populations=276%26key=asr
https://gco.iarc.fr/today/en/dataviz/bars?types=0_1%26mode=cancer%26group_populations=1%26sort_by=value1%26populations=276%26key=asr
https://gco.iarc.fr/today/en/dataviz/bars?types=0_1%26mode=cancer%26group_populations=1%26sort_by=value1%26populations=276%26key=asr
https://www.krebsdaten.de/Krebs/DE/Content/Krebsarten/Lungenkrebs/lungenkrebs_node.html
https://www.krebsdaten.de/Krebs/DE/Content/Krebsarten/Lungenkrebs/lungenkrebs_node.html
https://doi.org/10.1111/1759-7714.15170
https://doi.org/10.1111/1759-7714.15170
https://doi.org/10.1038/s41380-019-0595-x
https://doi.org/10.1038/s41380-019-0595-x
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_77_21
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_77_21
https://doi.org/10.3389/fpsyt.2024.1422540
https://doi.org/10.3389/fpsyt.2024.1422540
https://doi.org/10.1080/07347332.2013.855963
https://doi.org/10.1080/07347332.2013.855963
https://doi.org/10.1017/S147895152200116X
https://doi.org/10.1016/j.cllc.2017.02.008
https://doi.org/10.1158/1055-9965.epi-15-0578
https://doi.org/10.1158/1055-9965.epi-15-0578
https://doi.org/10.1016/j.lungcan.2018.12.028

European Archives of Psychiatry and Clinical Neuroscience

30.

31.

32.

33.

with advanced non-small cell lung cancer. Ann Surg Oncol
20(6):1941-1948. https://doi.org/10.1245/s10434-012-2793-5
Dapueto JJ, Servente L, Francolino C, Hahn EA (2005) Deter-
minants of quality of life in patients with cancer. Cancer
103(5):1072-1081. https://doi.org/10.1002/cncr.20870

Firkins J, Hansen L, Driessnack M, Dieckmann N (2020) Qual-
ity of life in chronic cancer survivors: a meta-analysis. J Cancer
Surviv 14(4):504-517. https://doi.org/10.1007/s11764-020-0086
9-9

Brown LF, Kroenke K, Theobald DE, Wu J, Tu W (2010) The
association of depression and anxiety with health-related quality
of life in cancer patients with depression and/or pain. Psycho-
oncology 19(7):734-741. https://doi.org/10.1002/pon.1627

van Roij J, Fransen H, van de Poll-Franse L, Zijlstra M, Raijmak-
ers N (2018) Measuring health-related quality of life in patients
with advanced cancer: a systematic review of self-administered
measurement instruments. Qual Life Research: Int J Qual Life

@ Springer

34.

35.

Aspects Treat Care Rehabilitation 27(8):1937-1955. https://doi.o
rg/10.1007/s11136-018-1809-4

Haraldstad K, Wahl A, Andenzas R, Andersen JR, Andersen MH,
Beisland E, Borge CR, Engebretsen E, Eisemann M, Halvorsrud
L, Hanssen TA, Haugstvedt A, Haugland T, Johansen VA, Larsen
MH, Levereide L, Loyland B, Kvarme LG, Moons P, Norekval
TM, Ribu L, Rohde GE, Urstad KH, Helseth S (2019) A system-
atic review of quality of life research in medicine and health sci-
ences. Qual Life Res 28(10):2641-2650. https://doi.org/10.1007/
s11136-019-02214-9

Caini S, Del Riccio M, Vettori V, Scotti V, Martinoli C, Raimondi
S, Cammarata G, Palli D, Banini M, Masala G, Gandini S (2022)
Quitting smoking at or around diagnosis improves the overall
survival of lung cancer patients: a systematic review and meta-
analysis. J Thorac Oncol 17(5):623-636. https://doi.org/10.1016/
jjtho.2021.12.005


https://doi.org/10.1007/s11136-018-1809-4
https://doi.org/10.1007/s11136-018-1809-4
https://doi.org/10.1007/s11136-019-02214-9
https://doi.org/10.1007/s11136-019-02214-9
https://doi.org/10.1016/j.jtho.2021.12.005
https://doi.org/10.1016/j.jtho.2021.12.005
https://doi.org/10.1245/s10434-012-2793-5
https://doi.org/10.1002/cncr.20870
https://doi.org/10.1007/s11764-020-00869-9
https://doi.org/10.1007/s11764-020-00869-9
https://doi.org/10.1002/pon.1627

	﻿Determinants of quality of life among lung cancer patients: insights from a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and setting
	﻿Procedure and eligibility criteria
	﻿Outcome measures
	﻿Statistical analysis

	﻿Results
	﻿Demographics
	﻿Associations between smoking status and qol, mental health indicators and pain
	﻿QoL and mental health indicators/pain

	﻿Discussion
	﻿Limitations
	﻿Conclusion
	﻿References


