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Aim To assess the association between partners’ smoking status and
acute coronary syndrome in never smokers in Albania.

Methods This population-based case-control study was conducted in
Tirana in the period 2003-2006. It involved 467 consecutive patients
with non-fatal acute coronary syndrome and 737 controls. Only mar-
ried never-smokers (169 patients with acute coronary syndrome and 323
controls) were included in the analysis. Information on socioeconomic
status, coronary risk factors, and partners’ current smoking status was
obtained by a structured questionnaire. Multivariate logistic regression
was used to assess the association between partner’s smoking status and

acute coronary syndrome.

Results Among patients with acute coronary syndrome, 49% of women
and 25% of men had a partner who was a current smoker, as opposed to
44% of women and 16% of men in the control group. In age-adjusted
models, non-smoking men with smoking partners had a greater acute
coronary syndrome risk (odds ratio [OR], 1.76; 95% confidence interval
[CI], 0.98-3.18), while no association was found in women with smoking
partners (OR, 1.05; 95% CI, 0.48-2.30). After adjustment for socioeco-
nomic characteristics, coronary risk factors, and psychosocial factors, the
acute coronary syndrome risk in men was somewhat lower (1.68; 95%
CI, 0.81-3.47), while for women it was somewhat greater but still non-
significant (1.19; 95% CI, 0.25-5.64). Sex-pooled estimate of the risk was
OR 1.64 (95% CI, 0.96-2.83).

Conclusion Partner’s current smoking status was positively associated
with a greater acute coronary syndrome risk in men but not in women,
both before and after adjustment for socioeconomic characteristics and
coronary risk factors. Programs aimed at reducing the exposure to passive
smoking are need in countries with high prevalence of active smoking.
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The association between passive smoking and
coronary heart disease is still unclear (1-5).
While major reviews have shown that passive
smoking increases the risk of coronary heart
disease (1-3), some individual studies have
failed to demonstrate this (4,5). Furthermore,
there are concerns regarding the limitations of
epidemiological studies (6,7) and meta-anal-
yses (8,9), which found a 25% greater risk of
acute coronary syndrome in people exposed to
passive smoking (3).

Data on the prevalence of passive smoking
in the post-communist countries of southeast
Europe, especially Albania, are sparse (10,11).
In Albania, there was an increase in the prev-
alence of active smoking during the transi-
tion from a socialist to market-based economy
(12,13). In men it has reached 60%, a level un-
precedented in Europe (13), which also made
women more exposed to environmental to-
bacco smoke. Together with the increasing
rates of smoking, there was also an increase in
cardiovascular disease mortality and morbidity
(14,15). Yet, the impact of passive smoking on
coronary risk has not been assessed.

In the context of a high prevalence of ac-
tive smoking, particularly in men, we aimed to
assess the association of partner’s smoking sta-
tus, which is a marker of passive smoking, with
acute coronary syndrome in non—smoking resi-
dents of Tirana. This study is a subgroup anal-
ysis of the full sample, described in an earli-
er report (16). We tested the hypothesis that
there was a higher risk of acute coronary syn-
drome among never smokers exposed to their
partners’ smoking, independent of socioeco-
nomic characteristics and conventional coro-
nary risk factors.

Methods

Study population

A population-based case-control study of
acute coronary syndrome was conducted in

Tirana in the period 2003-2006. Study pop-
ulation, sampling procedures, and case defi-
nition are described in detail elsewhere (16).
Briefly, we recruited 467 consecutive patients
with non-fatal acute coronary syndrome, aged
35-74 years, admitted to the University Hos-
pital Center, the only hospital in Tirana (370
men aged 59.1+ 8.7 years and 97 women aged
63.3+7.1 years; 88% response rate). The diag—
nosis of acute coronary syndrome was based
on a combination of typical symptoms, elec-
trocardiographic and echocardiographic crite-
ria, and elevated cardiac enzymes. The control
group comprised a population-based age- and
sex-stratified sample of Tirana residents aged
35-74 years (469 men aged 53.1+10.4 years
and 268 women aged 54.0 £ 10.9 years), with
an overall response rate of 69.2% (737/1065)
(16). Female control non-respondents did not
differ from respondents, whereas male non-re-
spondents were somewhat older than respon-
dents and were more likely to be retired, but
were similar according to religious affiliation
and education level (16).

Data collection

Smoking status, socio-economic characteris-
tics, and classical coronary risk factors were
obtained in an interview using a structured
questionnaire. The examination included
standardized measurements of anthropomet-
rics (16).

Participants who reported smoking ciga-
rettes regularly or occasionally were consid-
ered to be current smokers. Participants who
reported having never smoked cigarettes regu-
larly were considered to be current non-smok-
ers. All participants were asked whether their
partners smoked regularly (yes vs no).

Socioeconomic characteristics included re-
ligious affiliation (Muslim vs Christian), edu-
cational level, employment status, relative in-
come compared with the Albanian average
(lower than average, average, higher than aver-
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Table 1. Association of partners’ smoking status with acute coronary syndrome in never smokers in Tirana, Albania, in 2003-2006;
multivariable-adjusted odds ratios (OR) and 95% confidence intervals (Cl) from binary logistic regression

Men Women Overall

Model No* OR (95% CI) P No* OR (95% Cl) P OR (95% CI)* P
Model 1%

Partner non-smoker 247 1.00 (reference) - 101 1.00 (reference) - 1.00 (reference) -
Partner smoker 61 1.76 (0.98-3.18) 0.06 83 1.05 (0.48-2.30) 0.90 1.48 (0.93-2.34) 0.10
Model 28

Partner non-smoker 246 1.00 (reference) - 101 1.00 (reference) - 1.00 (reference) -
Partner smoker 61 1.77 (0.95-3.27) 0.07 83 1.30 (0.52-3.25) 0.57 1.53 (0.94-2.48) 0.09
Model 3

Partner non-smoker 241 1.00 (reference) - 95 1.00 (reference) - 1.00 (reference) -
Partner smoker 60 1.67 (0.83-3.35) 0.15 81 1.25(0.33-4.74) 0.74 1.60 (0.95-2.70) 0.08
Model 41

Partner non-smoker 239 1.00 (reference) - 94 1.00 (reference) - 1.00 (reference) -
Partner smoker 60 1.68 (0.81-3.47) 0.16 81 1.19 (0.25-5.64) 0.82 1.64 (0.96-2.83) 0.07

*Discrepancies in totals are due to missing covariate values.
tAdjusted also for sex.
fModel 1 — adjusted for age.

§Model 2 — adjusted also for socioeconomic characteristics: religious affiliation (Muslim vs Christian), educational level (0-8 y, 9-12 y, and >12 y), employment
status (employed, unemployed, and retired), self-perceived social position (low, middle, and high), and relative income (low, average, and high) were introduced as

dummy variables.

|| Model 3 — adjusted also for conventional acute coronary syndrome risk factors: leisure-time exercise (tertiles of energy expenditure in Kcal/d), hypertension (yes
vs no), diabetes (yes vs no), family history of CHD (at least one parent or sibling vs none), body mass index (<24.9, 25.0-29.9, and >30), and waist-to-hip ratio (men:

<0.95 vs >0.95; women: <0.86 vs >0.86).

fModel 4 - adjusted also for psychosocial factors: financial loss in pyramid schemes (yes vs no), emigration of spouse and/or offspring (no emigrants, emigrants with no financial
remittance and emigrants with remittance), and religious observance (totally secular, moderately observant, and observant) introduced as dummy variables.

age), and self-perceived social position (lower,
medium, and higher) (17). Coronary risk fac-
tors included leisure-time exercise (18), self-
reported hypertension, diabetes mellitus, fam-
ily history of coronary heart disease, body mass
index, and waist-to-hip ratio (16). Psycho-
social factors included financial loss in pyra-
mid saving schemes, which collapsed in Alba-
nia in 1997 (yes vs no) (17), emigration of the
spouse and/or an offspring (no emigrants, em-
igrants with no financial remittance, and em-
igrants with remittance) (19), and religious
observance (totally secular, moderately obser-
vant, and observant).

The study was approved by the Albanian
Committee of Medical Ethics. Participants
gave their written consent after having been
informed about the aims and procedures of
the study.

Statistical analysis

Sex-specific binary logistic regression was used
to assess the association of partner’s smoking
status with acute coronary syndrome. Age-ad-
justed odds ratios (OR) with 95% confidence
intervals (CI) and P values were calculated.
Socioeconomic characteristics (religious affili-

ation, education, employment status, relative
income, and subjective social position) were
added into the models with acute coronary
syndrome as the dependent variable (Table 1).
Coronary risk factors (leisure-time exercise,
hypertension, diabetes, family history of coro-
nary heart disease, body mass index, and waist-
to-hip ratio) were also introduced. Psycho-
social factors (emigration, financial loss, and
religious observance) were added (Table 1). In
all analyses, 2<0.05 was considered as statisti-
cally significant.

We repeated the analysis separately for the
first and repeated acute coronary syndrome
episodes and with exclusion of retired men.
The Hosmer-Lemeshow test was used to as-
sess goodness-of-fit; all tests met the criterion.
The Statistical Package for the Social Sciences
for Windows, version 11.0 (SPSS Chicago, IL,
USA) was used to perform the statistical anal-
yses.

Results
Fifty-four of 737 control respondents with the

evidence of pre-existing acute coronary syn-
drome were excluded from the analysis, as well
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as 152 participants (72 cases, 80 controls; 61
women, 91 men) who reported being single,
divorced, or widowed. Of the remaining 998
participants, 942 (94%) provided data on their
smoking status, their partners’ smoking status,
and most covariates (391 cases and 551 con-
trols, 252 women and 690 men). The remain-
ing 56 did not provide data on either smok-
ing variables (n=8) or physical measurements
(n=48) and were, therefore, excluded from
the analysis. Current smokers and/or former
regular smokers were also excluded from the
analysis, because our analysis was restricted to
never smokers (3). The final sample included
492 participants (169 cases and 323 controls;
184 women and 308 men).

As was observed in the full study sample
(16), patients with acute coronary syndrome
were older than controls (59.2 vs 51.5 years,
P <0.001), were more likely to be obese (age-
adjusted OR, 1.8; 95% CI, 1.1-3.0), had a high-
er prevalence of male pattern abdominal obe-
sity (OR, 1.3; 95% CI, 0.8-1.9), self-reported
hypertension (OR, 1.2; 95% CI, 0.7-2.0), and
diabetes (OR, 1.8; 95% CI, 1.0-3.4), and were
more likely to report a family history of coro-
nary heart disease (OR, 3.8; 95% CI, 2.4-5.8).

Among patients with acute coronary syn-
drome, 49% of women and 25% of men had a
partner who was a current smoker, as opposed
to 44% of women and 16% of men in the con-
trol group. Partner’s smoking was inversely as-
sociated with self-perceived social position in
both patients with acute coronary syndrome
and controls and positively associated with fi-
nancial loss in pyramid schemes and higher
scores of religious observance in the control
sample. There were no significant associations
with conventional coronary risk factors in ei-
ther group (data not shown).

In age-adjusted models, a greater risk of
acute coronary syndrome was found in men
with smoking partners (OR, 1.76; 95% CI,
0.98-3.18) than not in women with smoking

partners (OR, 1.05; 95% CI, 0.48-2.30; test
for sex interaction: P=0.340) (Table 1). Af-
ter adjustment for socioeconomic character-
istics, coronary risk factors, and psychosocial
factors, a weak and non-significant association
between partners’ smoking and acute coro-
nary syndrome risk was found in women (OR,
1.19; 95% CI, 0.25-5.64), whereas in men the
association was somewhat decreased (OR,
1.68; 95% CI, 0.81-3.47). Sex-pooled estimate
of the risk was OR 1.64 (95% CI, 0.96-2.83;
Table 1), but the exclusion of retired men in-
creased the estimate (sex-pooled multivariable-
adjusted OR, 2.0; 95% CI, 0.8-4.6; P=0.118).

Restriction of the models only to the first
acute coronary syndrome event did not sub-
stantially affect the findings in cither sex (data
not shown).

Discussion

We found that partner’s current smoking sta-
tus, which is a widely used marker of passive
smoking in epidemiologic studies (4.5), was
positively associated with a greater acute cor-
onary syndrome risk in men but not in wom-
en, both before and after adjustment for so-
cioeconomic characteristics and coronary risk
factors. There was no formal evidence of a sex
interaction. As the association was weak in the
modest-sized sample of women (though con-
sistent with effect sizes estimated from meta-
analyses) and borderline significant in men,
our results should be interpreted with caution.

Association of passive smoking with acute
coronary syndrome is subject to substantial
confounding by active smoking (4). Therefore,
we restricted the analysis to never smokers
only, although it was at the cost of a reduced
sample size.

Several meta-analyses have found an associ-
ation between increased coronary heart disease
mortality and morbidity and partner’s smok-

ing status (1-3). On the other hand, it has
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been argued that pooled findings from meta-
analyses may be overestimated due to publi-
cation bias (4,8,9). Furthermore, several indi-
vidual studies have questioned the deleterious
effect of passive smoking on coronary heart
disease (4,5).

The results of our study are prone to se-
lection bias and information bias, which are
characteristic limitations of case-control de-
sign. The response rate in acute coronary syn-
drome patients was 88%, whereas in controls
it was 69% (16). There was no evidence of se-
lection bias in female controls. In men, con-
trol non-respondents were more likely to be
retired. Yet, findings were augmented after
exclusion of retired people from the analysis.
Furthermore, respondents and non-respon-
dents of both sexes were similar with regard
to educational level, which has been described
as the most important socioeconomic mea-
sure in former communist countries of central
and Eastern Europe (20). We cannot exclude
the possibility that information on partner’s
smoking may have been affected by case sta-
tus, although there seems to be no obvious ex-
planation why patients with acute coronary
syndrome reported a higher rate of smoking
among their partners than controls. Howev-
er, there was no information on duration and
quantity of partner’s smoking.

Our findings suggest that non-smoking in-
dividuals who are exposed to passive smoking
at home may have an increased risk of coro-
nary heart disease. Our results still need to be
confirmed by future similar studies in Albania
and other transitional countries.
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