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It is well established that lifestyle plays a key
role in development of coronary artery disease
(CHD)1 and that smoking in particular is a critical
risk factor for CHD.2 The relative risk of death from
cardiovascular disease in smokers is roughly dou-
bled compared to non-smokers, and smoking cessa-
tion significantly reduces the risk of cardiac events,
in particular in patients recovering after acute my-
ocardial infarction (AMI).3-5

Cardiac Rehabilitation Programs (CRPs) after
AMI include specific interventions for reducing the
cardiovascular risk profile,6 with the aim to reduce
short and long-term mortality and morbidity.7,8

Within the CRP, psychological and behavioural
interventions based on interviews, health education
and psychological support are effective in reducing
coronary risk factors including patients’ smoking
behaviour.9 However, the efficacy of standard CRP
in reducing smoking behaviour is not ideal, due to
incomplete success and/or long term relapse.9 The
available evidence suggests that one important bar-

rier to successful long term smoking cessation by
cardiac patients may be the presence of smoking
members in the household.10,11

The present study aims at evaluating the role of
the household environment (as regards presence or
not of smoking members) and the effect of two lev-
els of CRP (standard or prolonged) in achieving
smoking cessation or long-term no-relapse in pa-
tients after AMI.

Methods

This was a retrospective study that included post
AMI patients derived from our records and subdi-
vided in terms of their participation or not in a for-
mal CRP and the duration of the CRP, standard or
prolonged. The patients still under our observation
(Group C) were seen at the hospital. The patients
who were not under long-term observation (Groups
A and B) were selected from our records and ques-
tioned by telephone. This study included 164 male
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Objects: This study aims to evaluate the influence of
household smokers and of a prolonged, comprehensive
home-based Cardiac Rehabilitation Program (CRP) on pa-
tient’s long term smoking behaviour after AMI.

Methods: 164 male post-AMI patients, all smokers until
the day of AMI, were subdivided into three groups: Group
A (n=54): patients with recent AMI, discharged from hospi-
tal without enrolment in CRP; Group B (n=55): similar to
Group A but enrolled in an 8 weeks hospital-based CRP and
then discharged home with routine care; Group C (n=55)
enrolled in an 8 weeks hospital-based CRP followed by a
further 10 months of formal home-based CRP, with sched-
uled hospital follow-up visits.

Results: Smoking resumption at 12 months was influ-
enced by the presence of household smokers (HS): 38% of
patients with HS resumed smoking compared to 27% of pa-
tients without HS (p <0.01). Adherence to a CRP was in-
versely correlated to smoking resumption: there were fewer
smoking patients at 12 months from AMI in Group C than
in Groups A or B (11% in C vs. 29% and 55% in B and A,
respectively, p <0.001).

Conclusions: Long term maintenance of CRP seems to
be the best way to achieve a reduction of long term smoking
habit and maintain adherence to prescription in patients af-
ter AMI. Counselling and behavioural intervention should
also be extended to family members in order to maximize
the benefit of secondary prevention.
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patients with recent AMI, all smokers until the day
of AMI, subdivided into subgroups according to
whether or not they participated in a CRP, and the
type and duration of CRP. We also subdivided pa-
tients according to the presence or not of family
members who smoke in their household. In all pa-
tients we investigated smoking behaviour in the 12
months following AMI.

We divided patients into three groups. Group A
(n=54) consisted of cardiac patients with recent
AMI discharged from hospital without enrolment in
a formal CRP. Group B (n=55) comprised cardiac
patients with recent AMI enrolled in an 8 weeks
hospital-based CRP and then discharged home with-
out formal instructions to continue CRP. Group C
(n=55) consisted of patients with recent AMI en-
rolled in an 8 weeks hospital-based CRP, who then
underwent a 10 months structured home-based CRP,
with scheduled hospital follow up. There was no
baseline difference between the three groups (age,
sex, demographic or clinical status) [table 1].

In-hospital CRP, performed by Group B and C
patients in a Day-Hospital régime, consisted in an 8
weeks multidisciplinary intervention, including 30
minutes of aerobic training with cyclette, 3
times/week, at 75% of maximum heart rate achieved
during an exercise stress test performed at enrol-
ment. Individually-tailored sessions of health educa-
tion, dietetic and behavioural recommendations
were carried out during the hospital stay. In particu-
lar, an individual and group counselling program for
smoking cessation (see text below) based on an
evaluation of motivation to refrain from smoking
and on a self-evaluation test, was performed in
group B and C patients. Subsequently, smoking be-
haviour was analyzed and discussed with the patient
in follow-up hospital visits only in Group C patients,
and further interventions to support patient motiva-
tion were performed according to the program de-
scribed below.

Additionally, in Group C patients aerobic exer-
cise training was continued for an additional 10
months in a home-based program, centered on spe-
cific questionnaires to evaluate physical training per-
formed at home. Patients were instructed before dis-
charge to perform exercise training, 2-3 times/week,
with 30 min sessions by cyclette at the same target
heart rate reached in hospital, achieved by self heart
rate evaluation or by a heart rate meter. This home-
based program was integrated with periodical hospi-
tal check-ups, once or twice weekly, including a ses-
sion of cyclette aerobic training at the same work

load previously achieved. In this setting we also
strengthened psychological support to quit smoking
and administered specific questionnaires to assess
patients’ smoking habits and attitude towards smok-
ing. According to the protocol described below, at 10
months from discharge a questionnaire to assess the
patient’s smoking habits, smoking habits of others in
the household and the patient’s attitudes towards
smoking was administered to all study patients.

Program of behavioural modification, individual 
and group counselling for smoking cessation

Counselling, aimed at changing patients’ behav-
iour, thoughts and emotions12-14, had the following
focus:15-17 to give time for contemplation, set goals,
enable the patient to admit their addiction and need
for help, explore with the patient stress-related cir-
cumstances/situations, plan interruption of condi-
tioned responses that support smoking, identify and
prepare plans to cope with temptations that might
trigger falls, encourage self-management strategies
in relation to coping with pressure to resume smok-
ing, foster self-worth/confidence, and teach means
to seek support from family, friends and coworkers.
Participants’ willingness to follow intervention
guidelines and active participation in group-work
was encouraged. Development of group cohesion
was encouraged. Contact times during the follow-up
period were made known beforehand and partici-
pants were told that they could contact one of the
staff members by phone at any time during the in-
tervention.

Statistics

Descriptive statistics are given in terms of
means, standard deviation, frequencies and percent-
ages. Chi-square analysis was used to test for differ-
ences with discrete categorical data. Statistical sig-
nificance was set at 0.05. Student’s T Test was used
to test independent samples.

Results

Ninety-seven of 164 patients (59.1%) lived in a
household in which at least one member smoked.
The single most common smoker in the household
was the patient’s wife (22.6%), followed by son
(8.5%), son and daughter (7.3%) and daughter
(5.5%) [table 2]. Fifty-two of 164 patients (32%) re-
sumed smoking after the acute cardiovascular event.
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Table 1. - Demographic and clinical data of study patients

Group Patients Age Educational AMI Diabetes Hypertension Regular Total LDL-Chol HDL-Chol Triglicerides
(n) (years) Level anterior n (%) n (%) Physical Cholesterol mg/dl mg/dl mg/dl

(M±SD) (years) n (%) Activity mg/dl (M±SD) (M±SD) M±SD)
n (%) (M±SD)

A 54 57.6 ± 8.2 8.0 32 (60) 12 (22) 35 (65) 14  (25) 187 ± 28 111 ± 50 35 ± 11 177 ± 104

B 55 58.7± 9.4 8.72 30 (55) 7 (13) 39 (70) 15 (27) 192 ± 35 106 ± 53 35 ± 8 169 ± 79 

C 55 58 ± 7.8 9.8 34 (62) 10 (18) 34 (62) 11 (20) 195 ± 39 121 ± 12 33 ± 8 172 ± 69



Figure 1 shows that resumption of smoking was in-
fluenced by the presence in the household of smok-
ers: 25 of 66 patients (38%) with a smoking member
in the household had resumed smoking at 12
months, compared to 27/98 (27%) of patients with-
out a smoking member in the household (p <0.01).

Adherence to the CRP also influenced, inverse-
ly, smoking resumption. There were fewer patients
who resumed smoking at 12 months from AMI in
group C (6/55, 11%) than in group A (30/54, 55%; p
<0.0001) or in group B (16/55, 29%; p <0.001) [fig-
ure 2]. There were also fewer patients who resumed
smoking in group B compared to A (p <0.002).
From figure 3 it can be seen that the difference in the
number and percentage of household smoking mem-
bers in groups A, B, C was not significant.

Figure 4 shows, within patients of groups A, B
and C who were smokers at 12 months, the percent-
age of patients who had smoking members present
in the household. There was a significantly lower
percentage of smoking household members in the
group A patients who resumed smoking (11 patients
out of 30, 36%) than in the group C patients who re-
sumed smoking (5 of 6 patients, 83%) (A vs. C: 
p <0.0001), with an intermediate value in group B.

Figure 5 shows the global trend of smoking re-
sumption in all groups over the 12 months. The
trend gradually increased in group A patients but
was stable in group C patients, while there was an
intermediate trend in group B patients.

Discussion

Comprehensive Cardiac Rehabilitation consists
of multiple interventions that have been shown to
have favourable effects after AMI, particularly in in-
creasing functional capacity and quality of life and
in improving psychological and behavioural status
and coronary risk profile.6

Concerning smoking habit, educational inter-
vention and psychological and behavioural support
are part of a multi-comprehensive CRP for reducing
resumption of smoking in the long term after an
acute cardiovascular event.9

Our study demonstrates that in patients partici-
pating in a comprehensive long-term CRP, including
psychological and educational support (Group C),
the percentage of smoking resumption at 12 months
after AMI was lower than in patients not participat-
ing in CRP (Group A) or in those who followed a
standard 8 weeks CRP (Group B) [figure 2].

Since tobacco smoking is a critical risk factor for
mortality and morbidity in patients after AMI,18 the
reduced percentage of long term tobacco smokers
among patients enrolled in CRP may have a very
favourable impact on long-term mortality and mor-
bidity of these patients. Comprehensive CRP has
been shown to reduce long-term cardiovascular mor-
tality and morbidity,7,8 but the relative favourable
role of risk factor reduction and physical training is
unknown.

Our study confirms that, in order to promote op-
timal long-term reduction of coronary risk factors,
multi-comprehensive interventions such as those in-
cluded in our CRP need to be continued long term as
in our patients of Group C. Group B patients, who
participated in an 8 weeks CRP but were not followed
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Table 2. - Smoke distribution in the household

Household smokers
n %

None 67 40.9
Daughter 9 5.5
Son 14 8.5
Son + Daughter 12 7.3
Wife 37 22.6
Wife + Daughter 1 0.6
Wife + Son 10 6.1
All family members 14 8.5

TOTAL 164 100

Figure 1. - Percentage of patients resuming smoking with (Yes HS) or without (No HS) presence of a smoker in the household.



in the long term, derived a reduced long term benefit
from the CRP compared to Group C patients, since
the rate of smoking recurrence, although lower than
in Group A, was higher than that of Group C [figure
2]. Specific programs based on education and coun-
selling and maintained level of fitness are protective
against smoking recurrence, reinforcing patients’ per-
sistence in their will to abstain from smoking.9,19

On the other side, the presence of a smoking
member in the household may attenuate the beneficial
results of CRP, inducing the patients to resume smok-
ing.10,11 In our study, 59% of patients discharged
home after an AMI had at least one smoking member
in the household, and this factor was associated with
a significantly higher percentage of patients who re-
sumed smoking [figure 1]. Almost all patients in
Group C who resumed smoking (5/6 (83%) had a
member in the household who smoked [figure 4].

However, the presence of a household smoker
does not completely nullify the advantages of CRP,
particularly when CRP is continued long term. In
fact, the percentage of smoking members in the
household (Yes HS) was similar in Groups A, B and
C [figure 3], with a trend to a greater number of
smoking household members in Group C. The fact
that it was Group C who showed the best rate of ab-
stinence from smoking testifies to the benefit of par-
ticipation in a long-term CRP.

Our study confirms data in the literature show-
ing the beneficial effects of CRP on long term smok-
ing habit.19 The behavioural and educational part of
this program seems to play the most relevant role in
this beneficial long term effect, although we cannot
exclude that the physical training component of
CRP may also have played a role. Physical exercise
has in fact been described as reducing the rate of
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Figure 2. - Number and percentage of patients resuming smoking according to study group. Abbreviations: Groups A, B, C, see Text - Methods.

Figure 3. - Percentage of smokers in the household in Groups A, B, C. Abbreviations: as in figure 2.



smoking resumption.19 Our study provides further
support to the desirability of including other mem-
bers of the patients’ household in the educational
and counselling program, since the presence of a
smoking member in the household may reduce the
beneficial effect of long term CRP. In fact, of the
few patients of Group C who resumed smoking,
83% had a smoking member in the household [fig-
ure 4]. Thus, the “weight” of the presence of a
smoking household member is higher in this subset
of patients, and it is reasonable to believe that, with-

out this interfering factor, all Group C patients
would have been non smokers at 12 months.

Our study also confirms the observation that
standard CRP may lose its beneficial effect gained
after 8 weeks if this is not supported with some form
of long-term maintenance of care. However, this ob-
servation should encourage Cardiac Rehabilitation
Centres to prolong long term care rather than dis-
courage these programs, since even “standard” CRP
had some beneficial effect at 12 months, although
lower than that of long-term CRP.
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Figure 4. - Percentage of patients who had smokers in the household among patients who resumed smoking, subdivided according to study group
(Groups A, B, C). Abbreviations: as in figure 2.

Figure 5. - Cumulative number of patients resuming smoking according to timing after AMI and study group. 
Abbreviations: AMI, acute myocardial infarction; Groups: A, B, C as in figure 2; mo, months.



Study limitations

A number of limitations of the present study
need to be underlined. Whilst the sample is repre-
sentative of the cardiac rehabilitation population at
our Centre, sample size is quite limited and clearly
the study needs to be replicated in a prospective
mode and in a larger patient population. Further-
more, the retrospective nature of this study ruled out
the possibility of having the Fagenstrom test avail-
able in all patients.

In addition, to verify the real abstinence of
smoking, the present study used a questionnaire and
not objective methods such as CO expired or plasma
cotinine.

However, despite its limitations, our study pro-
vides useful data to encourage smoking cessation
programs within CRP after AMI, and stresses the
significant role of smoking household members.

In conclusion, long-term maintenance of CRP
including education, counselling and physical train-
ing seems to be the best way to achieve a reduction
of long-term smoking habit and maintain adherence
to prescription and behavioural counselling in pa-
tients after AMI. Counselling and behavioural inter-
vention should also be extended to household mem-
bers in order to maximize the benefit of secondary
prevention in these high risk patients.

Riassunto

Razionale: Scopo del seguente lavoro è quello di
valutare il ruolo dell’ambiente familiare e del pro-
gramma di Riabilitazione Cardiologica (PRC) sul-
l’abitudine al fumo durante 12 mesi dopo IMA.

Materiali e metodi: 164 pazienti di sesso ma-
schile, fumatori fino al giorno dell’IMA, sono stati
suddivisi in tre gruppi. Gruppo A (n=54): infartuati
dimessi senza indicazione a PRC; Gruppo B
(n=55): infartuati arruolati in un PRC ospedaliero
di 8 settimane e poi dimessi con indicazioni di rou-
tine; Gruppo C (n=55): infartuati arruolati in un
PRC ospedaliero di 8 settimane seguito da un ulte-
riore PRC domiciliare della durata di 10 mesi con
follow-up ospedaliero programmato.

Risultati: a 12 mesi, la ripresa del fumo era in-
fluenzata dai familiari fumatori (FF) (38% dei pa-
zienti con FF vs. 27% dei pazienti senza FF) 
(p <0.01). L’adesione a PRC era correlata alla ri-
presa del fumo: 11% nel Gruppo C vs. 29% e 55%
nei Gruppi B e A rispettivamente, p <0.001.

Conclusioni: il mantenimento a lungo termine
del PRC risulta essere la migliore strategia per evi-
tare la ripresa del fumo e garantire l’aderenza alle
prescrizioni del PRC. Il counselling e l’intervento
sulle abitudini e lo stile di vita potrebbe essere este-
so ai familiari dei cardiopatici al fine di massimiz-
zare gli effetti della prevenzione secondaria.

Parole chiave: riabilitazione cardiologica, pre-
venzione secondaria, abitudine al fumo.
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CAPTIONS

CHD: coronary heart disease
AMI: acute myocardial infarction
CRP: cardiac rehabilitation program
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