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A B S T R A C T

Introduction: While quitting cigarette smoking can improve cancer treatment outcomes, many cancer patients
continue to smoke post-diagnosis. The aim of this study was to examine factors associated with persistent
cigarette use in postmenopausal women diagnosed with breast cancer, a cancer not traditionally thought of as
tobacco-related. Methods: We used data of breast cancer patients who were recruited into the MARIE Study
(Mamma Carcinoma Risk Factor Investigation) in Germany between 2002 and 2005 and followed up in 2009.
This analysis was based on 450 study participants who reported active cigarette smoking at the time of diagnosis
and participated in the follow-up interview. Logistic regression analyses were conducted to examine the asso-
ciation of sociodemographic characteristics, health behaviors, medical factors, and cancer treatment types with
persistent smoking behavior. Results: At an average of 5.9 years (SD = 1.2) after diagnosis, 244 (54.2%) breast
cancer survivors were still smoking cigarettes at follow-up. A longer duration of smoking (OR = 1.04, 95% CI =
1.01–1.06) and smoking on average ≥10 cigarettes per day (OR = 1.52, 95% CI = 1.02–2.28) increased the
likelihood of persistent smoking, whereas increasing age (OR = 0.94, 95% CI = 0.90–0.97) and high engagement
in leisure time physical activity (≥62 MET-hrs/wk: OR = 0.55, 95% CI = 0.32–0.98) were associated with
quitting. Conclusion: Smoking cessation programs in cancer care are needed. Specifically for breast cancer pa-
tients, tobacco treatment plans that include physical activity may be particularly helpful in quitting smoking
cigarettes.

1. Introduction

Breast cancer is the most common cancer in women, both in Ger-
many and globally (Robert Koch Institute, 2023; World Health Organi-
zation, 2023). While breast cancer survival rates have significantly
increased due to improvements in detection methods and targeted
treatments (Robert Koch Institute, 2023), persistent tobacco smoking
after a breast cancer diagnosis may increase the risk for all-cause and
cancer-specific mortality (Passarelli et al., 2016; Pierce et al., 2014;
Wang et al., 2016). The risk of cancer recurrence and postoperative
complications are increased with persistent tobacco smoking (Bishop

et al., 2014; Padubidri et al., 2001). Despite these risks, a notable pro-
portion of cancer patients, including those with breast cancer, continue
to smoke post-diagnosis (Gummerson et al., 2022; Paul et al., 2019; U.S.
Department of Health and Human Services, 2020). Women diagnosed
with breast cancer may not consider smoking cessation as a means of
improving clinical outcomes since this cancer is not traditionally
thought of as tobacco-related.

While a cancer diagnosis can serve as a teachable moment to moti-
vate behavior change, substantial support is needed to sustain smoking
cessation (Park et al., 2020). Smoking cessation interventions include
behavioral therapy (i.e., counselling), which can be done individually or
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in a group, and pharmacotherapy (i.e., nicotine replacement gum)
which helps to reduce uncomfortable feelings and cravings associated
with nicotine withdrawal (Centers for Disease Control and Prevention,
2021). The combined use of pharmacotherapy with behavioral therapy
are recommended and is feasible to support cancer survivors to quit
smoking (Park et al., 2020; U.S. Department of Health and Human
Services, 2020).

However, effective smoking cessation interventions for cancer sur-
vivors remain a challenge. A meta-analysis in 2019 that included 21
randomized clinical trials focused on interventions for smoking cessa-
tion in cancer survivors found an effect size close to zero (d = 0.030;
95% CI = − 0.042–0.101) (Sheeran et al., 2019). One reason smoking
cessation interventions were shown to be ineffective could be due to the
lack of targeted interventions (Sheeran et al., 2019). For example,
research has found non-small cell lung cancer survivors were more likely
to quit smoking compared to those with cancers generally considered as
non-smoking-related such as breast cancer (Gummerson et al., 2022),
and therefore may require different intervention approaches and ele-
ments (Sheeran et al., 2019). Tailoring smoking cessation interventions
by age group and genders may also be beneficial as the determinants of
smoking vary (Allen et al., 2014, 2016; Hall et al., 2008; Kim et al.,
2021).

Few studies have investigated determinants of persistent smoking
after a cancer diagnosis, and those that have were based on pooled
analysis of multiple cancer types or focused mainly on smoking-related
cancers such as lung and head and neck cancer or were based on a small
convenient sample (Bryant et al.; Gallaway et al., 2019; Koo et al., 2020;
Malburg et al., 2020; Schnoll et al., 2011; Swoboda et al., 2019; West-
maas et al., 2014). In this study, we aimed to identify factors associated
with persistent smoking among postmenopausal breast cancer survivors,
which may be useful in developing targeted smoking cessation in-
terventions. We examined the associations of sociodemographic char-
acteristics (i.e., age, education, marital status, region), health behaviors
(i.e., average number of cigarettes smoked per day, duration of smoking,
pack-years, alcohol consumption, leisure time physical activity), medi-
cal factors (i.e., body mass index, comorbidities) and cancer treatment
types (i.e., radiotherapy, chemotherapy) with persistent smoking in
postmenopausal breast cancer survivors.

2. Methods

2.1. Study population

We used data of breast cancer patients recruited in the Mamma
Carcinoma Risk Factor Investigation (MARIE) study, which was a
population-based case-control study conducted in two regions of Ger-
many: Hamburg and Rhine-Neckar-Karlsruhe. Eligible patients were
German speaking, 50–74 years old and had histologically confirmed first
primary invasive (stage I to IV) or in situ breast cancer between January
1, 2001 and September 30, 2005 (Flesch-Janys et al., 2008). Patient-
s were identified from participating clinics and the Hamburg cancer
registry. Participants provided written informed consent, completed a
standardized face-to-face interview at recruitment, and were followed
up using computer assisted telephone interviews in 2009. The study was
approved by the ethics committees of the University of Heidelberg, the
Hamburg Medical Council, and the Medical Board of the state of
Rhineland-Palatinate and conducted in accordance with the Declaration
of Helsinki.

Those patients who were actively smoking at diagnosis and partici-
pated in the follow-up were included in this study. We excluded 2006
women who at recruitment reported that they never smoked or smoked
less than 100 cigarettes in their lifetime, 1054 women who formerly
smoked cigarettes but quit one year before breast cancer diagnosis or
earlier, leaving 755 women who were labeld as currently smoking. Of
these, we excluded 122 women who had died during follow-up, 2 who
migrated during follow-up, 178 who did not participate in the follow-up

interview, and 1 participant with missing sociodemographic informa-
tion. Data analysis therefore included 450 women who reported active
smoking within the year preceding the breast cancer diagnosis. A flow
diagram of the inclusion and exclusion criteria of study participants is
presented in Fig. 1.

2.2. Variables of interest

Information on sociodemographic characteristics, health behaviors,
and medical factors were collected during the baseline interview or
through medical reports.

2.2.1. Sociodemographic characteristics
Sociodemographic information included age at diagnosis, educa-

tional attainment (low, middle, high), marital status (married/living
with a partner or not) and study region (Hamburg or Rhine-Neckar-
Karlsruhe).

2.2.2. Health behaviors
The average number of cigarettes smoked per day and the number of

years smoked was assessed. Cigarettes per day (cpd) was dichotomized
into <10 and ≥10 cpd. The pack-years of cigarettes smoked were
calculated by dividing the number of cigarettes smoked per day by 20
(the number of cigarettes per pack), and then multiplying by the number
of years smoked. The number of pack-years was then categorized into
≤10, >10-<24, and ≥24 based on tertiles as cutoff points. The data
collected on amount, frequency, and type (i.e., beer, wine) of alcohol
was used to calculate grams per day of alcohol consumed, as described
previously (Vrieling et al., 2012). For analysis, the alcohol variable was
dichotomized into <12 and ≥12 g/day, based on the amount of alcohol
in a standard drink. Leisure time physical activity was based on the
number of hours per week of walking, cycling, and other sports activities
from 50 years of age onwards, which was then converted into the
metabolic equivalent of task in hours per week (MET-hrs/wk) (Schmidt
et al., 2008) and then categorized into quartiles for analysis.

2.2.3. Medical factors including cancer treatment
Self-reported information on body mass index (BMI) was categorized

into <18.5 kg/m2, 18.5 kg/m2 to <25 kg/m2, ≥25 kg/m2 according to
WHO criteria. Information provided on comorbidities (based on a
proffered list) was used to derive the modified Charlson Comorbidity
Index (CCI) which did not include tumors (Möhl et al., 2021). Cancer
treatment details (radiotherapy and chemotherapy) were abstracted
from the medical records. The histological characteristics of breast
cancer (tumor stage, tumor grade, and hormone receptor status) were
obtained from pathological reports. Hormone receptor status includes
information on estrogen receptor (ER) and progesterone receptor (PR).

2.3. Outcome variable

At follow-up, changes in smoking behaviors after diagnosis were
asked using the following question: ‘‘Have you changed your smoking
habits after being diagnosed with breast cancer?’’. Response options were:
“No, I have not changed my smoking habits”; “Yes, I have changed my
smoking habits: I stopped after the diagnosis”, “Yes, I have changed my
smoking habits: I smoke heavier now”, “Yes, I have changed my smoking
habits: I smoke less now”. Those who reported stopping smoking after the
diagnosis were categorized as quit. Those who responded to the other
options were grouped and labeled as persistent smoking.

2.4. Statistical analysis

Descriptive statistics of the baseline variables of interests (socio-
demographic characteristics, health behaviors, and medical factors
including breast cancer treatment) according to smoking status at
follow-up (quit versus persistent smoking) were calculated. The
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association of individual variables of interest on persistent smoking were
assessed by computing odds ratios (OR) and 95% confidence intervals
(95% CI). The most important determinants of persistent smoking were
then identified from a multivariable model using backward selection
method with an inclusion criteria of a p-value<0.15. Pack-years was not
included due to its high correlation with cpd and duration of smoking. In
the final model, a p-value of less than 0.05 was considered statistically
significant. Analyses were performed using the SPSS statistical software,
version 29.

3. Results

The average age of the 450 women included in the analysis was 60.0
(standard deviation (SD) = 6.0) years at diagnosis. Nearly half of the
women (48.2%) had first stage breast cancer and 65.1% had both es-
trogen and progesterone hormone receptor positive tumors. About half
(54.2%) of the breast cancer survivors who were labeled as currently
smoking cigarettes at diagnosis were still smoking after an average of 5.9
(SD = 1.18) years after diagnosis. Among those who continued smoking
cigarettes, 56.6% had smoked an average of ≥ 10 cpd and 38.5% had a
history of smoking ≥ 24 pack-years. See Table 1.

In univariate analyses, currently smoking ≥10 cpd compared to <10
cpd (OR = 1.75, 95% CI = 1.20–2.55), longer duration of smoking (OR
= 1.02, 95% CI = 1.00–1.04), and heavier lifetime smoking compared
to ≤10 pack-years (>10-<24 pack-years: OR = 2.69, 95% CI =

1.68–4.31; ≥24 pack-years: OR = 2.74, 95% CI = 1.72–4.37) were
significantly associated with a higher risk of persistent smoking in breast
cancer survivors (Table 2). Increasing age (OR = 0.97, 95% CI =

0.94–1.00) and greater engagement in leisure physical activity (highest
quartile, ≥62 MET-hrs/week: OR = 0.50, 95% CI = 0.29–0.84)
compared to the lowest quartile, <24 MET-hrs/week, were associated
with quitting smoking. There was no significant association between

educational attainment, marital status, alcohol consumption, BMI, CCI,
and breast cancer treatment with persistent smoking.

The backward model selection yielded age (OR = 0.94, 95% CI =
0.90–0.97), cpd (≥10 cpd: OR = 1.52, 95% CI = 1.02–2.28), duration of
smoking (OR = 1.04, 95% CI = 1.01–1.06), leisure physical activity
(≥62 MET- hrs/week: OR = 0.55, 95% CI = 0.32–0.98), educational
attainment (medium: OR = 1.24, 95% CI = 0.78–1.96; high: OR = 0.67,
95% CI = 0.39–1.15), and marital status (OR = 0.69, 95% CI =

0.45–1.06) to be relevant determinants of persistent smoking (Table 2).
Age, cpd, smoking duration and leisure physical activity showed sta-
tistically significant associations.

4. Discussion

In this prospective analysis of postmenopausal women with a history
of breast cancer, we evaluated the association of sociodemographic
characteristics, health behaviors, and medical factors including cancer
treatment with continuing to smoke cigarettes after a breast cancer
diagnosis. We found that a a longer duration of smoking, a higher
average amount of daily cigarettes smoked at baseline, and high leisure
physical activity were the most important modifiable predictors of
persistent smoking. Previous research on other patient populations with
cancer (Chatzea et al., 2017; Kim et al., 2015; Tseng et al., 2012; Van
Heest et al., 2022) has also indicated that a long duration and intense
smoking history are related to an increased likelihood of persistent
smoking although none of the previous studies specifically investigated
breast cancer. It is thus possible that those who continue to smoke after a
cancer diagnosis would benefit from a comprehensive smoking cessation
program with follow-up meetings (Cox et al., 2003). As repeated
cessation attempts are common (Chaiton et al., 2016), multiple follow-
up conversations about smoking behavior, as well as cessation therapies,
have been found to help cancer patients quit smoking (Park et al., 2020).

Fig. 1. Flow diagram depicting the criteria for data analysis.
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Despite the health shock of a cancer diagnosis, only 45.8% of breast
cancer patients quit after diagnosis. Women with breast cancer have a
higher relative 5-year survival rate (88% in 2020) (Robert Koch Insti-
tute, 2023) compared to those with cancers such as lung cancer (25% in
women in 2020) (Robert Koch Institute, 2022), and breast cancer has
not been traditionally considered as tobacco-related. Therefore, breast

cancer patients may assume that their cancer is curable or less serious,
and that continued smoking after their diagnosis may not strongly in-
fluence their health outcomes (Alton et al., 2018). However, research
has shown that quitting smoking at and after diagnosis can improve
survival (Del Riccio et al., 2023; Passarelli et al., 2016). Furthermore,
quitting at any age is beneficial (Centers for Disease Control and

Table 1
Descriptive statistics of demographic characteristics, health behaviors, and medical factors of women with breast cancer who smoked at the time of diagnosis
(2001–2005) by smoking status at follow-up (2009), MARIE Study, Germany.

Total Sample (N = 450) Quit smoking before follow-up (N = 206) Persistent smoking at follow-up (N = 244)

n % n % n %

Demographic Characteristics      
Age at diagnosis, mean (SD) 60.0 (6.0) 60.7 (6.1) 59.4 (5.8)
Education      
Low 241 53.6 109 52.9 132 54.1
Medium 126 28.0 53 25.7 73 29.9
High 83 18.4 44 21.4 39 16.0

Married/living with a partner 287 63.8 137 66.5 150 61.5
Region      
Hamburg 271 60.2 130 63.1 141 57.8
Rhine-Neckar-Karlsruhe 179 39.8 76 36.9 103 42.2

Health Behaviors      
Cigarettes per day      

<10 216 48.0 115 55.8 101 41.4
≥10 228 50.7 90 43.7 138 56.6
Missing 6 1.3 1 0.5 5 2.0

Years of smoking, n = 449, mean (SD) 35.2 (9.5) 34.1 (10.4) 36.1 (8.5)
Pack-years      
≤10 149 33.1 93 45.1 56 23.0
>10–23 144 32.0 55 26.7 89 36.5
≥24 151 33.6 57 27.7 94 38.5
Missing 6 1.3 1 0.5 5 2.0

Alcohol (g/day)      
<12 322 71.6 148 71.8 174 71.3
≥12 126 28.0 58 28.2 68 27.9
Missing 2 0.4 0 0 2 0.8

Leisure physical activity (MET-hrs/wk)      
<24 111 24.7 42 20.4 69 28.3
≥24-<40 116 25.8 46 22.3 70 28.7
≥40-<62 101 22.4 51 24.8 50 20.5
≥62 116 25.8 64 31.1 52 21.3
Missing 6 1.3 3 1.5 3 1.2

Medical Factors      
BMI (kg/m2)      
<18.5 20 4.4 7 3.4 13 5.3
18.5-<25 349 77.6 160 77.7 189 77.5
≥25 81 18.0 39 18.9 42 17.2

CCI      
0 319 70.9 147 71.4 172 70.5
1 108 24.0 48 23.3 60 24.6
≥2 23 5.1 11 5.3 12 4.9

Radiotherapy      
Yes 348 77.3 158 76.7 190 77.9
No 99 22.0 46 22.3 53 21.7
Unknown / missing 3 0.7 2 1.0 1 0.4

Chemotherapy      
Yes 214 47.6 100 48.5 114 46.7
No 233 51.8 104 50.5 129 52.9
Unknown / missing 3 0.7 2 1.0 1 0.4

Tumor stage      
1 217 48.2 96 46.6 121 49.6
2 142 31.6 69 33.5 73 29.9
3 & 4 43 9.6 18 8.7 25 10.2
Neoadjuvant chemo 16 3.6 9 4.4 7 2.9
Stage 0 32 7.1 14 6.8 18 7.4

Tumor grade      
Low 99 22.0 51 24.8 48 19.7
Moderate 215 47.8 91 44.2 124 50.8
High 88 19.6 41 19.9 47 19.3

Hormone receptor status      
ER/PR positive 293 65.1 137 66.5 156 63.9
ER or PR or endocrine therapy positive 61 13.6 25 12.1 36 14.8
ER/PR negative 48 10.7 21 10.2 27 11.1

MET = metabolic equivalent of task; BMI = body mass index; CCI = Charlson Comorbidity Index; ER = estrogen receptor; PR = progesterone receptor.
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Prevention, 2023).
Therefore, it is helpful to increase awareness and education about the

negative impact of persistent smoking on survival and overall health
outcomes among breast cancer survivors. Unfortunately, smoking
cessation interventions especially for breast cancer patients hardly exist
in Germany. Germany is considered one of the most inactive countries in
Europe regarding the implementation of comprehensive tobacco control
measures and smoking cessation interventions (Joossens et al., 2022).
Barriers to access evidence-based treatment include a lack of referral to
cessation services (Bokemeyer et al., 2023) and high costs of pharma-
cotherapy (Bokemeyer et al., 2023; Lenzen-Schulte, 2018; Deutsches
Aerzteblatt, 2022; IQWiG, 2023). This may contribute to the reason why
smoking prevalence remains high and unchanged in adults (e.g., 29.7%
in 2008–2011 based on German Health Interview and Examination
Survey for Adults [DEGS1] (Lampert et al., 2013) and 28.2% in July
2024 based on the Deutsche Befragung zum Rauchverhalten [DEBRA]
Study (DEBRA, 2024), and therefore reasonable that our findings (e.g.,
that a long and intense history of smoking increases the likelihood of
persistent smoking) would most likely still be relevant today.

We found that high engagement in leisure time physical activity was
associated with quitting smoking after a breast cancer diagnosis. Cancer
survivors are recommended to be physically active for the numerous
benefits that range from reducing fatigue, improving quality of life, and
reducing treatment side effects (American Cancer Society, 2022), and
for those who smoke cigarettes, physical activity can help relieve nico-
tine withdrawal symptoms and smoking cravings (Bock et al., 1999).

Therefore, it is plausible that enhanced physical activity could serve as a
preferred additional intervention for smoking cessation in women with
breast cancer.

We acknowledge some potential limitations of our study. The in-
formation about health behaviors relied on self-report and thus there is a
potential for recall bias. Furthermore, smoking behavior was self-
reported without biochemical verification. This approach can intro-
duce inaccuracies due to potential misreporting as participants may
underreport or misrepresent their smoking behavior, either intention-
ally or unintentionally, particularly in contexts where there is pressure
to quit or reduce smoking. Biochemical verification, such as cotinine
testing, would provide a more accurate measure of smoking status
(Benowitz et al., 2020) but was not utilized here due to resource con-
straints. Since not all eligible breast cancer survivors participated in the
follow-up interview, selection bias may have occurred. We compared
the characteristics between those who participated in follow-up (N =

450) and those who did not participate in follow-up (N= 178) and found
no significant differences between the two groups in characteristics
examined, with the exception of study region (p <0.001).

Access, knowledge, or engagement in tobacco dependence treatment
was not assessed in our study. Information on pharmacological aids (e.
g., nicotine replacement therapy) or behavioral counseling would pro-
vide a clearer picture of factors contributing to quitting success or fail-
ure. In our study we were also unable to assess the impact of
psychosocial factors on persistent smoking. Future research should focus
on exploring psychosocial determinants of smoking behavior in cancer

Table 2
Univariate and multivariable associations between demographic characteristics, health behaviors, and medical factors and persistent smoking at follow-up (2009)
among women with breast cancer who were smoking at the time of diagnosis (2001–2005), MARIE Study, Germany.

Univariate model Multivariable model
OR (95 % CI) OR (95 % CI)

Age at diagnosis 0.97 (0.94–1.00)* 0.94 (0.90–0.97)*
Education  
Low Ref. Ref.
Medium 1.14 (0.74–1.76) 1.24 (0.78–1.96)
High 0.73 (0.44–1.21) 0.67 (0.39–1.15)

Living situation/marital status  
Not married or living w/ a partner Ref. Ref.
Married/living with a partner 0.80 (0.55–1.18) 0.69 (0.45–1.06)

Region  
Hamburg Ref. 
Rhine-Neckar-Karlsruhe 1.25 (0.85–1.83) 

Cigarettes per day  
<10 Ref. Ref.
≥10 1.75 (1.20–2.55)* 1.52 (1.02, 2.28)*

Years of smoking 1.02 (1.00–1.04)* 1.04 (1.01, 1.06)*
Pack-years  
≤10 Ref. 
>10-<24 2.69 (1.68–4.31)* 
≥24 2.74 (1.72–4.37)* 

Leisure physical activity (MET-hrs/wk)  
<24 Ref. Ref.
≥24-<40 0.93 (0.54–1.58) 1.01 (0.57–1.78)
≥40-<62 0.60 (0.35–1.03) 0.70 (0.39–1.25)
≥62 0.50 (0.29–0.84)* 0.55 (0.32–0.98)*

Alcohol (g/day)  
<12 Ref. 
≥12 0.99 (0.66–1.51) 

BMI (kg/m2)  
18.5-<25 Ref. 
<18.5 1.57 (0.61–4.04) 
>25 0.91 (0.56–1.48) 

CCI  
0 Ref. 
1 1.07 (0.69–1.66) 
≥2 0.93 (0.40–2.18) 

Radiotherapy (yes vs no) 1.04 (0.67–1.63) 
Chemotherapy (yes vs no) 0.92 (0.63–1.33) 

* = p < 0.05; Ref. = reference; OR = odds ratio; 95 % CI = 95% confidence interval; MET = metabolic equivalent of task; BMI = body mass index; CCI = Charlson
Comorbidity Index.
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survivors as these factors can significantly influence smoking cessation
and maintenance. For example, psychological stress, mental health
conditions such as depression and anxiety, and the level of social support
all play critical roles in smoking behavior (Prochaska et al., 2017; Taylor
et al., 2014). Stress can drive smoking as a coping mechanism, while
mental health issues may complicate cessation efforts (Prochaska et al.,
2017; Taylor et al., 2014). Additionally, robust social support can
facilitate smoking cessation, however, more research is needed to un-
derstand how to effectively engage social support systems of patients
with cancer (The Cancer Center Cessation Initiative Family and Social
Support Systems Working Group). Addressing these psychosocial de-
terminants is essential for developing effective, personalized smoking
cessation interventions for cancer patients.

Additionally, more longitudinal studies with multiple follow-ups are
needed to track smoking behavior over time following a cancer diag-
nosis. Since data was collected prior to the availability and popularity of
emerging tobacco and nicotine products (i.e., e-cigarettes), future
research should also focus on the use of nicotine and other tobacco
products in patients with breast cancer. Examining how smoking pat-
terns evolve in the short- and long-term, the impact of factors on
smoking trajectories, and the effectiveness of various interventions can
provide valuable insights for improving cessation strategies. While this
study provides valuable insights into smoking behaviors among post-
menopausal breast cancer survivors in Germany, its findings may have
limited generalizability to other populations. The study’s focus on an
older, predominantly European cohort may not fully reflect smoking
patterns and cessation challenges in younger women or in different
cultural and healthcare contexts.

This study highlights the need for specialized smoking cessation
programs for breast cancer survivors, especially those with a heavy
smoking history. Standard cessation methods may be insufficient,
making targeted interventions essential. Tobacco dependence treatment
programs should consider the intensity of smoking and offer personal-
ized support to address patient needs. Incorporating physical activity
into cessation efforts could further enhance success rates. Exercise helps
manage withdrawal symptoms, improve mood, and offer a healthy
coping mechanism (Marcus et al., 1999; Mayo Clinic, 2024; U.S.
Department of Health and Human Services, 2024). Combining smoking
cessation with structured physical activity programs may lead to better
long-term outcomes.

5. Conclusion

In this cohort of postmenopausal women with a history of breast
cancer, we found that half of the breast cancer survivors who were
actively smoking at baseline were still smoking at follow-up, an average
of approximately 6 years later. The number of cigarettes smoked daily,
duration of smoking, and leisure time physical activity were the most
important determinants of persistent smoking after a breast cancer
diagnosis. These findings indicate that targeted smoking cessation pro-
grams for breast cancer survivors should be promoted, especially for
those with a more intensive smoking history. Furthermore, including
physical activity in smoking cessation interventions may enhance
cessation rates among breast cancer survivors and synergistically
improve long-term clinical outcomes.
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