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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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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 study 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.
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