
ORIGINAL ARTICLE  Smoking cessation after coronary procedures 1

current smokers (70%) are self‑motivated or 
exhibit an intention to stop smoking.2 Another 
study indicated that approximately 90% of cur‑
rent tobacco users regret having started smok‑
ing,3 and a similar percent of interviewees stat‑
ed that they would intend to quit smoking had 
the process involved no “suffering.”4 However, 
these intentions and desires are often counter‑
acted by reality.

Along with the reduction of tobacco consump‑
tion, the rate of premature deaths in Poland has 
decreased significantly in the last decade.5 The role 
of smoking in the development of atherosclerosis 

Introduction  There are approximately 1.1 bil‑
lion adult smokers and at least 367 million smoke‑
less tobacco users globally. According to the World 
Health Organization, consumption of tobacco 
kills up to 50% of its users, resulting in more than 
8 million deaths each year. This points to tobac‑
co consumption as the leading cause of prevent‑
able diseases and deaths.1

The age‑standardized prevalence of glob‑
al tobacco smoking has decreased from 26.9% 
to 20.2% since the beginning of the 21st cen‑
tury, and is projected to decline to 15.5% by 
2025.1 Evidence suggests that the majority of 
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Abstract

Introduction  Smoking is a crucial modifiable risk factor for coronary artery disease. However, ef‑
fective support in smoking cessation (SC) and data regarding factors related to SC are still inadequate.
Objectives  We aimed to assess SC rates and factors related to effective SC in patients after coronary 
angiography (CA).
Patients and methods  Patients who underwent CA between 2014 and 2018 at a single center in 
Poland were screened for active smoking. After at least 6 months after the procedure, the patients were 
contacted by telephone to obtain information about their current smoking status and history of smoking 
during the follow‑up.
Results  A total of 3719 consecutive patients were screened. Of these, 921 (24.8%) declared active 
smoking. At least 6 months after CA, 241 patients were available for a follow‑up interview. The mean 
(SD) age of the patients was 61.2 (9.3) years, 168 (69.7%) were men, and 115 (47.7%) had acute coro‑
nary syndrome. The mean (SD) duration of hospitalization was 6 (4.4) days, and 67 patients (27.8%) 
were scheduled for a second‑stage procedure. A total of 80 patients (33.2%) declared SC at the 6‑month 
follow‑up. The multivariable logistic regression analysis indicated that duration of hospitalization equal 
to or greater than 4 days (odds ratio [OR], 3.62; 95% CI, 1.9–6.89), the Fagerström score equal to or 
lower than 4 points (OR, 1.96; 95% CI, 1.01–3.79), a scheduled second hospitalization (OR, 2.54; 95% CI, 
1.32–4.86), and a smoking load greater than or equal to 51 pack‑years (OR, 2.28; 95% CI, 1.16–4.47) 
increased the chance of SC.
Conclusions  A substantial number of patients who underwent CA were current smokers, with low SC 
rates in the follow‑up. A prolonged hospital stay, scheduled second hospitalization, low nicotine depen‑
dence but also a high load of pack‑years increased the chances of SC, which underscores the need for 
intensive and repetitive in‑hospital counseling in the whole population of smokers.
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680 individuals were not contacted for reasons 
listed in Figure 1. The screening was based on a pre‑
procedural questionnaire that required the pa‑
tients to declare their smoking status. Active 
smoking was defined as having smoked at least 
1 cigarette in the last 30 days and at least 100 cig‑
arettes in the entire life.16 Conversely, nonsmok‑
ing was defined as having smoked less than 1 cig‑
arette in the last 30 days and a self‑declaration of 
nonsmoking.17,18 The patients who declared active 
smoking were approached during hospitalization, 
and those aged 18 years or older were invited to 
participate in this study. Age, sex, medical his‑
tory, nicotine dependence, and readiness for SC 
were determined at baseline. The patients were 
contacted via telephone at least 6 months after 
CA, and were asked about their current smoking 
status and the history of smoking during the fol‑
low-up. Information on other possible determi‑
nants of SC, such as the level of education, living 
with a life partner, passive smoking, and partic‑
ipation in a cardiac rehabilitation program was 
also gathered. The questionnaires were complet‑
ed by physicians who contacted the patients. Data 
regarding hospital stay, potential complications, 
staged procedures, and clinical status were ob‑
tained from the medical documentation. A flow‑
chart of the study is shown in Figure 1.

Ethical considerations  This study complied 
with the Declaration of Helsinki and was ap‑
proved by the Ethics Committee of the Center 
of Postgraduate Medical Education (16/PB/2014; 
10/PB‑A/2015). All the patients provided their in‑
formed consent before enrolment. The study was 
registered at clinicaltrials.gov as part of a larger 
project, with a trial identifier NCT040784702.

Nicotine dependence status  The Fagerström and 
smoking motivation tests were used to assess 
the nicotine dependence and SC motivation, re‑
spectively. The Fagerström test is the most com‑
monly used tool to evaluate nicotine dependence. 
Scores of 6 points or greater predict a high lev‑
el of nicotine dependence and indicate the need 
for a higher level of behavioral support that may 
be ensured by pharmacological aid.19,20

Interventions and end points  At discharge, all pa‑
tients were advised to stop smoking and received 
low‑intensity counseling that focused on the ben‑
efits of quitting, especially on the reduced risk of 
cardiovascular disease. The primary end point 
was self‑reported SC at the 6‑month follow‑up. 
The secondary end points were factors that influ‑
enced effective SC.

Statistical analysis  Baseline data are present‑
ed as mean and SD or median and interquar‑
tile range (IQR) for normally or non‑normally 
distributed continuous variables, respective‑
ly, and as frequency for categorical variables. 
The  Shapiro–Wilk test was used to assess 
the normality of data distribution. Univariable 

and an increased risk of acute coronary syndrome 
(ACS) in smokers have been widely document‑
ed.6-8 The proportion of smokers among the pa‑
tients with established coronary artery disease 
(CAD) has not changed substantially, and equals 
about 50%. Most of them try to stop smoking 
following a coronary event.9 Smoking has also 
been consistently identified in the literature as 
the primary risk factor for acute myocardial in‑
farction (AMI) in the Polish population.10 A recent 
study11 confirmed that among the patients with 
AMI younger than 40 years there is a significantly 
higher number of current smokers than in those 
aged 40 years or older (37.5% vs 23%; P <0.001). 

Smoking cessation (SC) is one of the most ef‑
fective preventive measures for AMI.12 A meta
‑analysis of studies involving patients with AMI 
with a follow‑up of 2 to 10 years indicated that the 
individuals who had quit smoking showed an al‑
most 50% reduction in overall mortality (odds 
ratio [OR], 0.54, 95% CI, 0.46–0.62).13 This indi‑
cates that smoking cessation is highly beneficial 
for a variety of reasons, yet only a fraction of to‑
bacco users actually make an actual effort to quit.

Coronary angiography (CA) is the most im‑
portant approach for the diagnosis of chronic 
coronary syndrome (CCS). The procedure may 
be considered a teachable moment for smokers 
that may enhance their motivation for a change 
of habits.14 Moreover, support provided at the 
right time can encourage SC.14,15 Finally, under‑
standing of the factors related to effective SC af‑
ter coronary events that led to CA is crucial for 
modeling SC programs.

The present study aimed to estimate the pro‑
portion of patients who declared successful SC 
after CA performed at a single Polish center, and 
to identify the determinants of and factors influ‑
encing successful SC.

Patients and methods S tudy population  This 
was a prospective investigation of active smokers 
scheduled for a diagnostic CA. Out of 3719 pa‑
tients hospitalized in the Department of Cardi‑
ology of the Grochowski Hospital in Warsaw, Po‑
land, between January 2014 and November 2018, 
who underwent a diagnostic CA due to CCS or 
ACS, a total of 921 individuals self‑reported active 
smoking and were prescreened. Of these, 241 were 
contacted at least 6 months after the procedure 
and were interviewed by telephone. The remaining 

What’s new?

Smoking is a major avoidable cause of premature deaths in Poland; however, 
data on smoking cessation rates, effective support, and factors related to 
smoking cessation are still inadequate. In a cohort of smoking patients who 
underwent coronary angiography we found that prolonged hospital stay, along 
with a scheduled second hospitalization, low nicotine dependence, and a high 
load of pack‑years are factors related to successful smoking cessation. These 
findings indicate the need for intensive in‑hospital support and repetitive 
counseling for smoking cessation in this group of patients.
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(9.3) years, and 115 individuals (47.7%) had ACS. 
The median (IQR) hospitalization duration was 
5 (3–8) days, and a second‑stage procedure was 
planned for 67 patients (27.8%). A total of 124 
participants (60.2%) declared that they intend‑
ed to stop smoking, 31 (12.9%) had no previ‑
ous SC attempts, and 76 (31.5%) participated 
in a cardiac rehabilitation program. At the end 
of the follow‑up, 161 patients (66.8%) declared 
persistent smoking with active tobacco use dur‑
ing the previous 6 months, and 80 (33.2%) de‑
clared SC with less than 1 cigarette smoked dur‑
ing the preceding 30 days. Furthermore, 24 pa‑
tients (9.9%) did not receive written informa‑
tion regarding SC on the discharge card. Passive 
smoking was declared by 110 patients (45.6%). 
Any form of pharmacological treatment (nico‑
tine substitute therapy, cytisine, varenicline, or 
bupropion) for SC was prescribed for 64 patients 
(26.5%). In the group declaring SC immediately 
after the hospitalization, 40 (50%) patients with‑
drew from smoking, and 74 (92.5%) indicated 
health issues as the main reason for SC. Seventy 
patients (29%) considered SC before the hospi‑
talization, while 65 (27%) declared that they con‑
sidered SC during the hospitalization.

In the univariable logistic regression analy‑
sis, longer duration of hospitalization (≥4 days; 
OR, 4,25; 95% CI, 2.33–7.71), ACS on admission 
(OR, 3.7; 95% CI, 2.09–6.55), a scheduled second 

and multivariable logistic regression models 
were used to identify the covariates associated 
with higher odds of SC. The following variables 
were included in the model: age (assigned ac‑
cording to quartiles: 26–54 years, 55–61 years, 
62–66 years, ≥67 years), sex, duration of hos‑
pitalization (1–3 days, ≥4 days), the reason for 
percutaneous coronary intervention (PCI; CCS 
or ACS), a scheduled second hospitalization, re‑
ferral for coronary artery bypass grafting, hy‑
perlipidemia, hypertension, diabetes mellitus, 
history of PCI, chronic obstructive pulmonary 
disease, previous ACS, peripheral artery dis‑
ease, documented SC indication, participation 
in a cardiac rehabilitation program, level of ed‑
ucation (primary school vs higher than prima‑
ry school), the Fagerström index, and the load 
of pack‑years. A backward selection at the lev‑
el of 0.1 was implemented to fit the model and 
identify factors at a level of significance of 5%. 
The ORs with 95% CIs were calculated. A P val‑
ue below 0.05 was considered significant. All 
analyses were performed using the Stata 14.1 
software (StataCorp, LP, College Station, Tex‑
as, United States).

Results  The patient characteristics are pre‑
sented in Table 1. Among the 241 individuals avail‑
able for the follow‑up interview, 168 (69.7%) were 
men. The mean (SD) age of the patients was 61.2 

Figure 1�  Study flow chart 
Abbreviations: CA, coronary angiography

Patients admitted to the 
catheterization laboratory for CA 

(n = 3719)

Patients admitted for CA declaring 
active cigarette smoking 

(n = 921)

Patients contacted
at least 6 months after CA

(n = 241)

Patients declaring 
smoking cessation 

(n = 80)

Patients declaring 
smoking continuation 

(n = 161)

Lack of contact data or unsuccessful 
attempts to contact

(n = 611)
Lack of consent to contact, inability to 

consent, in-hospital death 
(n = 69)
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was similar to that in the general Polish popula‑
tion. The WOBASZ and WOBASZ II studies re‑
vealed a decrease in the number of active smok‑
ers in Poland, but still reported that in 2014, 30% 
of men and 21% of women were active tobacco 
users.21 The rates of active smokers with estab‑
lished CAD in the European populations from 
the EUROASPIRE II–IV trials were rather con‑
stant, with a slight decrease from 21% in 2000 
to 18% in 2013.9 In our study, the rate of patients 
who stopped smoking was substantially lower 
than that reported in the EUROASPIRE IV study 
derived from Poland (33.2% vs 48%, respective‑
ly).13 That study differed significantly from ours 
with respect to the sample size (137 vs 241 pa‑
tients, respectively); however, in both studies, 
the patients received only minimal counseling, 
including information on the potential risks re‑
lated to smoking continuation. Also, the defini‑
tion of smoking in the present analysis was sim‑
ilar to that used in the EUROASPIRE IV study, 
taking into consideration smoking in the month 
preceding the completion of the questionnaire. 
The overall SC rate in the EUROASPIRE IV study 
varied substantially between countries and ranged 
from 29% to 73%.13

In the present study, the determinants of suc‑
cessful SC were prolonged hospital stay, repeat‑
ed hospitalization, low nicotine dependence, and 
a high load of pack‑years. Interestingly, most of 
the previous studies identified similar predictors.

We found that prolonged hospital stay in‑
creased the likelihood of SC. It is possible that 
this teachable moment14 played a role that was 
further strengthened by the length of the hos‑
pital stay. Data regarding the smoking ban dur‑
ing hospitalization and compliance with this rec‑
ommendation were not collected in the present 
study; however, we believe that prolonged discon‑
tinuation of smoking may facilitate the process of 
quitting. Additionally, counseling initiated during 
the hospitalization increases the chances of SC.22 
Hopner et al23 reported that a longer hospital stay 
and a higher number of newly prescribed drugs 
tended to be associated with SC.23 In their study, 
the patients who experienced complications had 
a higher chance of SC. In the present study, we 
did not evaluate the frequency of postprocedural 
complications, but a longer hospital stay is likely 
to be associated with more complications. A short 
hospital stay at the time of the index myocardi‑
al infarction (MI) was associated with a lower 
chance of SC in a study by Gerber et al.24 Repeat‑
ed hospitalization as a determinant of SC may be 
attributed to a similar problem, that is, CAD ex‑
tension. Rehabilitation following a cardiovascu‑
lar event was related to a higher likelihood of SC 
in the POLASPIRE study.25 In our work, the uni‑
variable analysis showed that SC occurred more 
frequently among the patients who participated 
in a cardiac rehabilitation program; however, this 
finding was not confirmed in the multivariable 
analysis. Of note, our study might be biased due 
to the low participation rate. It may be assumed 

hospitalization (OR, 3.13; 95% CI, 1.74–5.64), 
and participation in a cardiac rehabilitation pro‑
gram (OR, 2.28; 95% CI, 1.29–4.01) were asso‑
ciated with higher odds of SC, whereas a histo‑
ry of PCI (OR, 0.3; 95% CI, 0.12–0.75) correlat‑
ed with a lower likelihood of SC. In multivariable 
logistic regression analyses, the strongest deter‑
minant for SC was hospitalization duration of 
4 days or longer (OR, 3.62; 95% CI, 1.9–6.89), 
followed by a scheduled second hospitalization 
(OR, 2.54; 95% CI, 1.32–4.86), a smoking load 
of 51 pack‑years or greater (OR, 2.28; 95% CI, 
1.16–4.47), and a Fagerström index of 4 points 
or lower (OR, 1.96; 95% CI, 1.01–3.79) (Table 2).

Discussion  In the cohort of patients who un‑
derwent CA, 33.2% stopped smoking during 
the 6‑month follow‑up. The strongest determinant 
of successful SC was prolonged hospital stay. Other 
strong determinants were repeated hospitalization, 
low nicotine dependence measured by the Fager‑
ström index, and a high load of pack‑years.

In the present study, the percentage of pa‑
tients who smoked before CA was 24.8%, and 

TABLE 1  Characteristics of the patients interviewed at least 6 months after coronary 
angiography

Variable Patients declaring 
smoking continuation 
(n = 161)

Patients declaring 
smoking cessation 
(n = 80)

P value

Age, y, mean (SD) 61 (9) 62 (9.8) 0.55

Male sex 111 (68.9) 57 (71.25) 0.71

Duration of hospitalization, d, 
median (IQR)

3 (3–6) 7 (3–11) <0.001

PCI due to ACS 55 (47.8) 60 (52.2) <0.001

Diabetes 36 (22.4) 17 (21.3) 0.84

Hypertension 116 (72) 54 (67.5) 0.47

Hyperlipidemia 79 (49) 46 (57.5) 0.22

History of ACS 29 (18) 7 (8.75) 0.06

History of PCI 34 (21.1) 6 (7.5) 0.007

Scheduled second 
hospitalization

32 (19.9) 35 (43.8) 0.005

Participation in a cardiac 
rehabilitation program

41 (25.5) 35 (43.8) 0.004

Passive smoking 78 (49) 32 (41) 0.24

Living alone 31 (19.6) 13 (16.5) 0.55

Data are presented as number (percentage) of patients unless indicated otherwise.

Abbreviations: ACS, acute coronary syndrome; IQR, interquartile range; PCI, 
percutaneous coronary intervention

TABLE 2  Factors related to successful smoking cessation in the multivariable 
regression analysis

Variable OR (95% CI) P value

Duration of hospitalization ≥4 d 3.62 (1.9–6.89) <0.001

Scheduled second hospitalization 2.54 (1.32–4.86) 0.005

Smoking load ≥51 pack‑years 2.28 (1.16–4.47) 0.02

Fagerström score ≤4 points 1.96 (1.01–3.79) 0.045

Abbreviations: OR, odds ratio
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a substantial number of patients were not avail‑
able for the follow‑up questionnaire; therefore, 
the results might be biased due to the low par‑
ticipation rate. A recently published study by 
Kamiński et al36 investigated the effect of pic‑
torial warnings placed on the cigarette packs, 
which were introduced in the period coinciding 
with the trial screening; however, these warnings 
decreased the sale of cigarettes nonsignificantly, 
and only in the first year after their introduction, 
and are unlikely to influence our results.

Conclusions  The  study indicated that a  sig‑
nificant group of patients who underwent CA 
were current smokers. Self‑reported SC rates af‑
ter the procedure were still relatively low. Pro‑
longed hospital stay, repeated hospitalization, 
and low nicotine dependence measured using 
the Fagerström index, as well as a high load of 
pack‑years increased the chances of SC. The re‑
sults highlight the need for an intensive and re‑
petitive in‑hospital counseling with respect to 
SC in all smokers.

Article information

Acknowledgments  None.

Funding  This work was supported by the Center of Postgraduate Med‑
ical Education, Warsaw, Poland (501‑1‑10‑14‑16/17). The sponsor was not 
involved in the study design, data collection, analysis, and interpretation, 
manuscript writing, or manuscript publication decision.

Contribution statement  BR: study design, data collection, data in‑
terpretation, and writing of the manuscript; WJF: data collection and writ‑
ing of the manuscript; MD, KD-W, and EL: data collection; AB: study design, 
data interpretation, and writing of the manuscript. All authors read and ap‑
proved the final version of the manuscript.

Conflict of interest  AB reports consulting fees from Sanofi‑Aventis, 
AstraZeneca, Bristol‑Myers Squibb / Pfizer, GlaxoSmithKline, Bayer, and No‑
vartis; investigator fees from Sanofi‑Aventis, AstraZeneca, GlaxoSmithKline, 
Novartis, Bristol‑Myers Squibb / Pfizer, Eisai, Bayer, Amgen, and NovoNord‑
isk; and lecture honoraria from Sanofi‑Aventis, AstraZeneca, Bristol‑Myers 
Squibb/Pfizer, Novartis, and Bayer. BR reports lecture honoraria from Werfen, 
GE, and Boerhinger Ingelheim. Other authors declare no conflict of interest.

Open access  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 Inter‑
national License (CC BY‑NC‑SA 4.0), allowing third parties to copy and re‑
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

How to cite  Ramotowski B, Foryś WJ, Dzida M, et al. Smoking cessa‑
tion after coronary angiography and percutaneous coronary intervention. Pol 
Arch Intern Med. 2022; 132: 16328. doi:10.20452/pamw.16328

References

1  World Health Organization. WHO global report on trends in preva‑
lence of tobacco use 2000-2025, third edition 2019. https://www.who.int/
publications/i/item/who‑global‑report‑on‑trends‑in‑prevalence‑of‑tobacco
‑use‑2000‑2025‑third‑edition. Accessed November 8, 2021.

2  West R. Assessment of dependence and motivation to stop smoking. 
BMJ. 2004; 328: 338-339. 

3  Fong GT, Hammond D, Laux FL, et al. The near‑universal experience 
of regret among smokers in four countries: findings from the Internation‑
al Tobacco Control Policy Evaluation Survey. Nicotine Tob Res. 2004; 6: 
341-351. 

4  Mullins R, Borland R. Do smokers want to quit? Aust N Z J Public Health. 
1996; 20: 426-427. 

5  Moryson W, Stawińska‑Witoszyńska B. Trends in premature mortality 
rates among the Polish population due to cardiovascular diseases. Int J Oc‑
cup Med Environ Health. 2022; 35: 27-38. 

6  Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC Guidelines on car‑
diovascular disease prevention in clinical practice. Eur Heart J. 2021; 42: 
3227-3337.

7  Prescott E, Hippe M, Schnohr P, et al. Smoking and risk of myocardi‑
al infarction in women and men: longitudinal population study. BMJ. 1998; 
316: 1043-1047. 

that the patients who completed the follow‑up 
were among the more compliant ones, who were 
more likely to attend a rehabilitation program.

The high load of pack‑years as a determinant of 
SC may be paradoxical. Pack‑years refer to a com‑
bination of the load and duration of smoking. 
Most studies link the smoking load with a high‑
er risk of persistent smoking.26 However, data 
regarding the age of the patients in this respect 
are conflicting. In a study of heavily‑smoking 
patients who experienced AMI at a young age, 
a history of MI due to tobacco use was associat‑
ed with a higher risk of persistent smoking.24 In 
a study of the Polish population, Kozieł et al25 
identified older age as a factor linked to a high‑
er likelihood of SC; however, a longer duration 
of smoking was linked to a lower possibility of 
SC in the same study. In the EUROASPIRE IV 
study, Snaterse et al13 reported that older age 
was linked to a higher chance of SC (OR, 1.50; 
95% CI, 1.09–2.06).

Pharmacotherapy significantly increases 
the rate of SC, but it is rarely implemented in 
clinical settings.25,27 Only 64 patients (26.5%) in 
the present study used any form of pharmacolog‑
ical aid aimed at facilitating SC. We failed to find 
any correlation between drug use and SC; howev‑
er, as we reported previously,28 cytisine use may 
be effective only in the patients who completed 
the treatment. We did not analyze e‑cigarette us‑
age, which might be relevant with respect to ef‑
fective SC but is also associated with harmful ef‑
fects.29 The relatively low SC rates, along with low 
levels of pharmacological support, may suggest 
that physicians pay little attention to smoking 
as a risk factor.30

Other predictors of persistent smoking after 
AMI identified in the previous studies were so‑
ciodemographic factors, such as a low level of 
education, low family income, and the lack of 
a steady partner.24 We also analyzed these fac‑
tors but failed to find any correlation with SC.

The Fagerström index reflects the level of nico‑
tine dependence. We found that the index level of 
4 points or lower was related to a higher chance 
of SC. This is consistent with previous findings 
suggesting nicotine dependency to be a barrier 
to successful SC.31,32 The mean Fagerström index 
found in our analysis was similar to that previous‑
ly reported in a cross‑sectional European study 
(4.4 vs 5.0, respectively).33

Passive smoking is associated with an increased 
cardiovascular risk and a decreased chance of SC. 
Although we did not find a significant correlation 
between these factors in the multivariable analy‑
sis, previous studies confirmed passive smoking 
as a factor decreasing the chances of SC.25,34,35

Study limitations  Data regarding smoking addic‑
tion and nicotine dependence, as well as sociode‑
mographic information were self‑reported, which 
may be a substantial limitation, as this method 
is prone to measurement bias. Moreover, SC was 
not validated using an objective test. Additionally, 

http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1136/bmj.328.7435.338
https://doi.org/10.1136/bmj.328.7435.338
https://doi.org/10.1080/14622200412331320743
https://doi.org/10.1080/14622200412331320743
https://doi.org/10.1080/14622200412331320743
https://doi.org/10.1080/14622200412331320743
https://doi.org/10.1111/j.1467-842X.1996.tb01057.x
https://doi.org/10.1111/j.1467-842X.1996.tb01057.x
https://doi.org/10.13075/ijomeh.1896.01798
https://doi.org/10.13075/ijomeh.1896.01798
https://doi.org/10.13075/ijomeh.1896.01798
https://doi.org/10.1136/bmj.316.7137.1043
https://doi.org/10.1136/bmj.316.7137.1043
https://doi.org/10.1136/bmj.316.7137.1043


POLISH ARCHIVES OF INTERNAL MEDICINE  2022; 132 (12)6

34  Prugger C, Wellmann J, Heidrich J, et al. Passive smoking and smok‑
ing cessation among patients with coronary heart disease across Europe: 
results from the EUROASPIRE III survey. Eur Heart J. 2014; 35: 590-598. 

35  Khoramdad M, Vahedian‑Azimi A, Karimi L, et al. Association between 
passive smoking and cardiovascular disease: a systematic review and meta
‑analysis. IUBMB Life. 2020; 72: 677-686. 

36  Kamiński M, Nowak JK, Kręgielska‑Narożna M, Bogdański P. Effect of 
the introduction of pictorial cigarette pack warnings in Poland: a retrospec‑
tive analysis of the market sales data of a large convenience store franchise. 
Pol Arch Intern Med. 2021; 131: 90-92. 

8  Bouabdallaoui N, Messas N, Greenlaw N, et al. Impact of smoking on 
cardiovascular outcomes in patients with stable coronary artery disease. Eur 
J Prev Cardiol. 2021; 28: 1460-1466. 

9  Kotseva K, De Bacquer D, Jennings C, et al. Time trends in lifestyle, risk 
factor control, and use of evidence‑based medications in patients with cor‑
onary heart disease in Europe: results from 3 EUROASPIRE surveys, 1999-
2013. Glob Heart. 2017; 12: 315-322. 

10  Trzeciak P, Gierlotka M, Poloński L, Gąsior M. Treatment and outcomes 
of patients under 40 years of age with acute myocardial infarction in Poland 
in 2009-2013: an analysis from the PL‑ACS registry. Pol Arch Intern Med. 
2017; 127: 666-673. 

11  Zasada W, Bobrowska B, Plens K, et al. Acute myocardial infarction in 
young patients. Kardiol Pol. 2021; 79: 1093-1098. 

12  Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines for the man‑
agement of acute myocardial infarction in patients presenting with ST
‑segment elevation: the Task Force for the management of acute myocardial 
infarction in patients presenting with ST‑segment elevation of the European 
Society of Cardiology (ESC). Eur Heart J. 2018; 39: 119-177.

13  Snaterse M, Deckers JW, Lenzen MJ, et al. Smoking cessation in Eu‑
ropean patients with coronary heart disease. Results from the EUROASPIRE 
IV survey: a registry from the European Society of Cardiology. Int J Cardiol. 
2018; 258: 1-6. 

14  McBride CM, Emmons KM, Lipkus IM. Understanding the potential of 
teachable moments: the case of smoking cessation. Health Educ Res. 2003; 
18: 156-170. 

15  Siudak Z, Krawczyk‑Ożóg A, Twarda I, et al. “Heart without smoke” ed‑
ucational campaign – the role of patient education in secondary prevention 
of cardiovascular disease. Kardiol Pol. 2018; 76: 125-129. 

16  Barua RS, Rigotti NA, Benowitz NL, et al. 2018 ACC expert consensus 
decision pathway on tobacco cessation treatment: a report of the American 
College of Cardiology Task Force on clinical expert consensus documents. 
J Am Coll Cardiol. 2018; 72: 3332-3365. 

17  Piper ME, Bullen C, Krishnan‑Sarin S et al. Defining and measuring ab‑
stinence in clinical trials of smoking cessation interventions: an updated re‑
view. Nicotine Tob Res. 2020; 22: 1098-1106. 

18  Cheung KL, de Ruijter D, Hiligsmann M, et al. Exploring consensus on 
how to measure smoking cessation. A Delphi study. BMC Public Health. 
2017; 17: 890. 

19  Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The Fager‑
ström test for nicotine dependence: a revision of the Fagerström Tolerance 
Questionnaire. Br J Addict. 1991; 86: 1119-1127. 

20  Kozlowski LT, Porter CQ, Orleans CT, et al. Predicting smoking cessation 
with self‑reported measures of nicotine dependence: FTQ, FTND, and HSI. 
Drug Alcohol Depend. 1994; 34: 211-216. 

21  Polakowska M, Kaleta D, Piotrowski W, et al. Tobacco smoking in Po‑
land in the years from 2003 to 2014. Multi‑centre national population health 
examination survey (WOBASZ). Pol Arch Intern Med. 2017; 127: 91-99. 

22  Rigotti NA, Clair C, Munafò MR, Stead LF. Interventions for smoking 
cessation in hospitalised patients. Cochrane Database Syst Rev. 2012; 5: 
Cd001837. 

23  Höpner J, Junge U, Schmidt‑Pokrzywniak A, et al. Determinants of per‑
sistent smoking after acute myocardial infarction: an observational study. 
BMC Cardiovasc Disord. 2020; 20: 384. 

24  Gerber Y, Koren‑Morag N, Myers V, et al. Long‑term predictors of smok‑
ing cessation in a cohort of myocardial infarction survivors: a  longitudinal 
study. Eur J Cardiovasc Prev Rehabil. 2011; 18: 533-541. 

25  Kozieł P, Jankowski P, Kosior DA, et al. Smoking cessation in patients 
with established coronary artery disease: data from the POLASPIRE survey. 
Kardiol Pol. 2021; 79: 418-425. 

26  Sverre E, Otterstad JE, Gjertsen E, et al. Medical and sociodemograph‑
ic factors predict persistent smoking after coronary events. BMC Cardiovasc 
Disord. 2017; 17: 241. 

27  Jankowski P, Kawecka‑Jaszcz K, Kopeć G, et al. Polish Forum for 
Prevention Guidelines on Smoking: update  2017. Kardiol Pol. 2017; 75: 
409-411. 

28  Ramotowski B, Budaj A. Is cytisine contraindicated in smoking pa‑
tients with coronary artery disease after percutaneous coronary interven‑
tion? Kardiol Pol. 2021; 79: 813-819. 

29  Sobczak A, Kośmider L, Koszowski B, Goniewicz MŁ. E‑cigarettes and 
their impact on health: from pharmacology to clinical implications. Pol Arch 
Intern Med. 2020; 130: 668-675. 

30  Rigotti NA, Clair C. Managing tobacco use: the neglected cardiovascu‑
lar disease risk factor. Eur Heart J. 2013; 34: 3259-3267. 

31  Benowitz NL. Neurobiology of nicotine addiction: implications for 
smoking cessation treatment. Am J Med. 2008; 121: S3‑S10. 

32  Benowitz NL. Nicotine addiction. N Engl J Med. 2010; 362: 
2295-2303. 

33  Mallaina P, Lionis C, Rol H, et al. Smoking cessation and the risk of 
cardiovascular disease outcomes predicted from established risk scores: 
results of the Cardiovascular Risk Assessment among Smokers in Prima‑
ry Care in Europe (CV‑ASPIRE) study. BMC Public Health. 2013; 13: 362. 

https://doi.org/10.1093/eurheartj/eht538
https://doi.org/10.1093/eurheartj/eht538
https://doi.org/10.1093/eurheartj/eht538
https://doi.org/10.1002/iub.2207
https://doi.org/10.1002/iub.2207
https://doi.org/10.1002/iub.2207
https://doi.org/10.20452/pamw.15677
https://doi.org/10.20452/pamw.15677
https://doi.org/10.20452/pamw.15677
https://doi.org/10.20452/pamw.15677
https://doi.org/10.1177/2047487320918728
https://doi.org/10.1177/2047487320918728
https://doi.org/10.1177/2047487320918728
https://doi.org/10.1016/j.gheart.2015.11.003
https://doi.org/10.1016/j.gheart.2015.11.003
https://doi.org/10.1016/j.gheart.2015.11.003
https://doi.org/10.1016/j.gheart.2015.11.003
https://doi.org/10.20452/pamw.4092
https://doi.org/10.20452/pamw.4092
https://doi.org/10.20452/pamw.4092
https://doi.org/10.20452/pamw.4092
https://doi.org/10.33963/KP.a2021.0099
https://doi.org/10.33963/KP.a2021.0099
https://doi.org/10.1016/j.ijcard.2018.01.064
https://doi.org/10.1016/j.ijcard.2018.01.064
https://doi.org/10.1016/j.ijcard.2018.01.064
https://doi.org/10.1016/j.ijcard.2018.01.064
https://doi.org/10.1093/her/18.2.156
https://doi.org/10.1093/her/18.2.156
https://doi.org/10.1093/her/18.2.156
https://doi.org/10.5603/KP.a2017.0167
https://doi.org/10.5603/KP.a2017.0167
https://doi.org/10.5603/KP.a2017.0167
https://doi.org/10.1016/j.jacc.2018.10.027
https://doi.org/10.1016/j.jacc.2018.10.027
https://doi.org/10.1016/j.jacc.2018.10.027
https://doi.org/10.1016/j.jacc.2018.10.027
https://doi.org/10.1093/ntr/ntz110
https://doi.org/10.1093/ntr/ntz110
https://doi.org/10.1093/ntr/ntz110
https://doi.org/10.1186/s12889-017-4902-7
https://doi.org/10.1186/s12889-017-4902-7
https://doi.org/10.1186/s12889-017-4902-7
https://doi.org/10.1111/j.1360-0443.1991.tb01879.x
https://doi.org/10.1111/j.1360-0443.1991.tb01879.x
https://doi.org/10.1111/j.1360-0443.1991.tb01879.x
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.1016/0376-8716(94)90158-9
https://doi.org/10.20452/pamw.3896
https://doi.org/10.20452/pamw.3896
https://doi.org/10.20452/pamw.3896
https://doi.org/10.1002/14651858.CD001837.pub3
https://doi.org/10.1002/14651858.CD001837.pub3
https://doi.org/10.1002/14651858.CD001837.pub3
https://doi.org/10.1186/s12872-020-01641-8
https://doi.org/10.1186/s12872-020-01641-8
https://doi.org/10.1186/s12872-020-01641-8
https://doi.org/10.1177/1741826710389371
https://doi.org/10.1177/1741826710389371
https://doi.org/10.1177/1741826710389371
https://doi.org/10.33963/KP.15854
https://doi.org/10.33963/KP.15854
https://doi.org/10.33963/KP.15854
https://doi.org/10.1186/s12872-017-0676-1
https://doi.org/10.1186/s12872-017-0676-1
https://doi.org/10.1186/s12872-017-0676-1
https://doi.org/10.5603/KP.2017.0066
https://doi.org/10.5603/KP.2017.0066
https://doi.org/10.5603/KP.2017.0066
https://doi.org/10.33963/KP.a2021.0025
https://doi.org/10.33963/KP.a2021.0025
https://doi.org/10.33963/KP.a2021.0025
https://doi.org/10.20452/pamw.15229
https://doi.org/10.20452/pamw.15229
https://doi.org/10.20452/pamw.15229
https://doi.org/10.1093/eurheartj/eht352
https://doi.org/10.1093/eurheartj/eht352
https://doi.org/10.1016/j.amjmed.2008.01.015
https://doi.org/10.1016/j.amjmed.2008.01.015
https://doi.org/10.1056/NEJMra0809890
https://doi.org/10.1056/NEJMra0809890
https://doi.org/10.1186/1471-2458-13-362
https://doi.org/10.1186/1471-2458-13-362
https://doi.org/10.1186/1471-2458-13-362
https://doi.org/10.1186/1471-2458-13-362

