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A higher burden of metabolic
risk factors and underutilization
of therapy among women
compared to men might
influence a poorer prognosis: a
study among acute myocardial
Infarction patients in Albania,

a transitional country in
Southeastern Europe

Aim To determine the clinical profile, burden of risk factors,
and quality of care among patients hospitalized for an acute
myocardial infarction (AMI) with special focus on gender dif-
ferences.

Methods The study included 256 AMI patients admitted to
the Coronary Care Unit of "“Mother Teresa” hospital in Tirana
during 2013-2014. We obtained information on patients’ de-
mographic data, AMI characteristics, complications (heart
failure [HF] and ventricular fibrillation [VF]), risk factors and
medication use prior and during the AMI hospitalization. Age-
adjusted Poisson regression analyses were applied to explore
gender differences (women vs men) with regard to clinical
profile and quality of care and results are expressed as inci-
dence rate ratios (IRR).

Results 55.4% of patients had >3 risk factors, 44.5% devel-
oped HF, and 5.7% developed VF. Only 40.4% of patients re-
ceived all 4 medication classes (beta-blockers, angiotensin-
converting-enzyme inhibitor/angiotensin receptor blockers,
statins, and aspirin) and 46.4% had revascularization. Signifi-
cantly more women than men were obese, (P=0.042) had di-
abetes, (P=0.001) developed HF (P<0.001) or experienced a
VF episode (P<0.001). After adjusting for age, differences with
regard to obesity (IRR=2.17;95% confidence interval [CI] 1.15-
4.09), diabetes (IRR=1.35;95% Cl 1.07-1.71),HF (IRR=1.32;95%
C11.02-1.74) and VF (IRR=2.82;95% Cl 1.07-7.43) remained sig-
nificant. There were no differences with regard to individual
drug classes taken. However, women had fewer revasculariza-
tion procedures than men (IRR=0.65; 95% CI 0.43-0.98).

Conclusion Women were found to have more unfavorable
clinical profile, higher complication rates, and underutilization
of therapy, which may be influenced by socioeconomic differ-
ences between genders and lead to a differential prognosis.
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Coronary heart disease (CHD) is recognized as a major cause
of mortality, accounting for 1 in 5 deaths in Europe (1). Re-
markable achievements in the treatment (2) have led to
significant improvements in survival following a coronary
event (3-5). Nevertheless, AMI prognosis is still characterized
by gender disparities (6) thought to be influenced by differ-
ences with regard to age at the first coronary event and co-
morbidities, but also treatment and secondary prevention.

While during the last two decades many Western countries
have experienced declines in CHD mortality and incidence
rates, Albania has experienced an increase (7). This was in-
fluenced, among other things, by a rapid transition from
a totalitarian communist regime to a free, marked-orient-
ed economy, which resulted in a shift from the tradition-
al Mediterranean diet (8) to a “Western” diet, consisting of
processed foods richer in sugar, salt, and saturated fats (9).

Despite unfavorable trends in CHD occurrence in Albania,
the proportion of gross domestic product allocated to the
health care system is lower (~50%) than in many Euro-
pean countries (10). These limited financial resources are
mainly directed toward providing hospitals with sufficient
medical supplies and equipment, while epidemiologi-
cal research and prevention strategies and rehabilitation
programs remain underfunded. As a consequence, there
is sparse information on coronary patients’ profile, burden
of risk factors, disease severity and treatment modalities —
all of them important factors influencing AMI prognosis
(11,12). Distribution of these factors with regard to age and
gender and their clinical significance for prognosis are also
not sufficiently investigated. Despite the efforts toward a
better integration of women in the economic and social
life, gender inequalities still persist, and the woman’s role is
often limited to that of a caretaker of her children and the
spouse, not leaving her enough time and resources to deal
with her own health.

Therefore, we conducted this study to assess the overall
burden and potential gender differences in the clinical
profile, disease severity, and quality of care among patients
hospitalized for an AMI in the Coronary Care Unit (CCU) of
‘Mother Teresahospital in Tirana, Albania.

MATERIALS AND METHODS
Study population and data collection

The study included 265 consecutive patients, residents of
Tirana admitted during 2013-2014 due to an AMI at the

CCU of the University Hospital Center “Mother Teresa." This
is the only public hospital providing residents of Tirana
with specialized cardiac care.

Detailed information on age, gender, education, height
and weight, systolic and diastolic blood pressure, AMI type
(ST-elevation MI [STEMI] vs non ST-elevation M), location,
major complications such as heart failure (HF) and ventric-
ular fibrillation (VF) and treatment was obtained from pa-
tients’ medical charts. Glucose and cholesterol level were
measured in fasting blood samples. Information on coro-
nary risk factors, (smoking, hypertension, diabetes, dyslipi-
demia), previous history of AMI, and drug use prior to hos-
pitalization was obtained from patients'reports.

Variable definitions

Education was categorized into primary (up to 8 years),
secondary (9-12 years), and tertiary (>12 years). Body mass
index (BMI) was calculated as weight/height? and patients
were categorized as normal (<25), overweight (between
25 and 30), and obese (>30). According to smoking sta-
tus patients were categorized into never/former smokers
and current smokers. Hypertension was defined as systolic
blood pressure (SBP)>140 mm Hg, diastolic blood pressure
(DBP)=90 mm Hg, or prior use of antihypertensive med-
ications. Diabetic status was categorized as “no diabetes”
(glucose levels <5.6 mmol/L), “impaired fasting glucose”
(glucose levels between 5.6-6.9 mmol/L), and “diabetes”
(glucose levels >6.9 mmol/L). Prior use of hypoglycemic
agents (either insulin or oral hypoglycemics) classified the
patients into “diabetes” category, regardless of blood glu-
cose levels. Hypercholesterolemia was defined as total
cholesterol >6.2 mmol/L or prior use of statins. The study
protocol was approved by the National Committee for Bio-
Medical Ethics in Albania.

Statistical analyses

Continuous variables are presented as means and standard
deviations (SD) whenever their distribution was proved to
be normal (Shapiro-Wilk test in STATA). Categorical variables
are presented as frequency distributions (absolute numbers
and corresponding proportions). Mean values of the contin-
uous variables were compared using independent sample
t test, while distribution of categorical variables was com-
pared using the x? test or Fisher exact test in cases of small
sample sizes (at least one expected cell <5). Poisson re-
gression models with robust variances were constructed

to compare gender differences with regard to clini-
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cal profile and quality of care during the AMI hospitaliza-
tion. These models were adjusted for age and results were
expressed as incidence rate ratios (IRR) with 95% confidence
intervals (Cl) for women vs men (the reference category).
Two-sided tests with a 0.05 level of significance were used.
Analyses were performed using STATA software (Release 13,
StataCorp LP, College Station, TX, USA).

RESULTS
Overall analyses

Mean age of participants was 64.9 (12.1) years, and 77.7%
were men. There were 38.5% of patients with primary edu-
cation, 43.8% with secondary, and 17.7% with tertiary educa-
tion. STEMI was the dominating AMI type (87.1%). In 52.4%
of the cases, AMI involved the anterior wall. Only 12.5% of
patients had been hospitalized for a previous AMI.

Croat Med J. 2015;56:542-9

We observed a clustering of risk factors among study par-
ticipants at the time of hospitalization: 20% of them had
4-5 risk factors, while 55.4% had at least 3 risk factors. Hy-
pertension was observed in 73.6% of patients, followed by
smoking (61.5%), hypercholesterolemia (57.5%), diabetes
mellitus (DM, 52.8%), and obesity (14.0%).

The proportion of patients with AMI complicated with HF
was 44.5%. Of those, 88.1% had impaired left ventricle (LV)
function (defined as LV ejection fraction <0.45 on echocar-
diographic examination). An episode of VF during hospital-
ization was registered in 5.7% of patients (Table 1).

The utilization rates were higher for statins (96.6%) and as-
pirin (94.7%) compared to beta-blockers (55.5%) or angio-
tensin-converting enzyme inhibitors (ACEl)/angiotensin
receptor blockers (ARB) (61.5%). Only 40.4% of patients re-
ceived 4 drug classes, followed by 30.6% receiving 3, 26.0%

TABLE 1. Characteristics of patients hospitalized for an acute myocardial infarction (AMI)*

Characteristics

Age (y), mean (standard deviation) 64.9 (12.1)
Education, n (%):
primary 102 (38.5)
secondary 116 (43.8)
tertiary 47 (17.7)
AMI characteristics, n (%):
type (STEMI¥) 230 (87.1)
location:
anterior 139 (52.4)
inferior 106 (40.1)
lateral 20 (7.5)
previous AMI 33 (12.5)
Risk factor, n (%):
obesity 37 (14.0)
hypercholesterolemia 153 (57.7)
diabetes 140 (52.8)
hypertension 195 (73.6)
smoking (current) 163 (61.5)
Number of risk factors, n (%):
>1 261 (98.5)
>2 224 (84.5)
>3 147 (55.4)
4-5 54(20.3)
AMI complication, n (%):
heart failure 118 (44.5)
impaired LV function 105 (39.6)
ventricular fibrillation 15 (5.7)
any complication 129 (48.7)

*STEMI - ST-elevation myocardial infarction; LV - left ventricle.
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Total (n=265)

Women (n=59) Men (n=206) P
70.2 (12.7) 63.3 (11.7) <0.001
0.081
30(50.8) 72 (34.9)
22 (373) 94 (45.6)

7(11.9) 40 (194)

54 (91.5) 176 (85.9) 0.337
0448

31(514) 108 (52.6)

26 (45.7) 80 (38.8)

2(29) 18 (8.5)

8(13.6) 25 (12.) 0.723
13 (22.0) 24 (11.7) 0.041
33(55.9) 120 (58.3) 0.751
40 (67.8) 100 (48.5) 0.010
47 (79.7) 148 (71.8) 0.230
10 (17.0) 153 (74.3) <0.001
58 (98.3) 203 (98.5) 0.747
49 (83.0) 175 (84.9) 0.638
28 (47.5) 119 (57.8) 0.160

8(13.5) 46 (22.3) 0.142
36 (61.0) 82 (39.8) <0.001
33 (55.9) 72 (35.0) <0.001

7 (11.9) 8(3.9) <0.001
37 (62.7) 92 (44.7) <0.001
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receiving 2, and 3.0% receiving only 1 class. A total of 46.4%
of patients had revascularization; 44.5% underwent percu-
taneous coronary intervention or coronary artery bypass
grafting, and only 3.8% had thrombolysis (Table 2).

Gender-specific analyses

Women were on average 7 years older than men (70.2
vs 63.3 years; P<0.001). No significant gender differenc-
es were found with regard to education (P=0.081), AMI
type (P=0.337), localization (P=0.448), or history of AMI
(P=0.723). A higher proportion of women were obese
(P=0.041) and had diabetes (P=0.010), whereas men more
frequently smoked (P<0.001). The clustering of risk factors
was similar between men and women (Table 1). A higher
proportion of female patients developed HF (P<0.001), VF
(P<0.001), or both (P<0.001) during hospital stay (Table 1).

When adjusting for age, gender differences with regard to
obesity (IRR=2.17; 95% Cl 1.15-4.09), diabetes (IRR=1.35;
95% Cl 1.07-1.71), and smoking (IRR=0.24; 95% Cl 0.14-
0.43) remained significant. Conversely, no significant dif-
ferences were observed with regard to hypertension and
hypercholesterolemia (Figure 1, Supplementary Table 1).
Women had a higher risk of developing HF (IRR=1.32; 95%
Cl 1.02-1.74) or VF (IRR=2.82; 95% Cl 1.07-7.43) than men
(Figure 1 and Table 1, Supplementary Table 1).

Women less often received beta-blockers, ACEI/ARBs, and
statins, though such differences were not significant. Only
the proportion of women receiving aspirin was significant-
ly lower (P=0.010). Fewer women received all 4 drug class-
es (P<0.01) or had revascularization procedures (P<0.001)

Increased risk  Increased risk
among men | among women
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DM: diabetes mellitus;  HT: hypertension;  HF: heart failure;  VF: ventricular fibrillation

FIGURE 1. Gender differences in coronary risk factors and complications among

patients hospitalized with an acute myocardial infarction

TABLE 2. Gender-specific treatment during hospitalization for an acute myocardial infarction (AMI)

No. (%) of patients

Treatment total (n=265)
Drug class:

beta-blockers 147 (55.5)
ACEI/ARB 163 (61.5)
statins 256 (96.6)
aspirin 251 (94.7)
Number of drug classes:

4 107 (40.4)
3 81 (30.6)
2 69 (26.0)
1 8 (3.0)
Revascularization:

PClor CABG 118 (44.5)
any type' 123 (46.4)
PCl 77 (29.2)
CABG 42 (15.9)
thrombolysis 10 (3.8)

women (n=59) men (n=206) P
27 (45.8) 120 (58.3) 0.089
33 (55.9) 130 (63.1) 0.318
56 (94.9) 200 (97.1) 0417
52 (88.1) 199 (96.6) 0.010
17 (28.8) 90 (43.7) <0.001
18 (30.5) 63 (30.6) 0.991
22 (37.3) 47 (22.8) 0.026

2(34) 6(2.9) 0932
15 (254) 103 (50.0) <0.001
18 (30.5) 105 (51.0) <0.001

9(15.3) 68 (33.2) <0.001

6(10.3) 36 (17.6) <0.001

3(5.1) 7 (34) 0453

*ACEl - angiotensin-converting enzyme inhibitor; ARB - angiotensin receptor blocker; PCl - percutaneous coronary intervention; CABG - coronary

artery bypass grafting.
PCl, CABG or thrombolysis.
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(Table 2). Analyses stratified by presence of HF suggested
that the presence of gender differences with regard to
treatment went beyond the severity of AMI (Table 3).

After adjusting for age, the uptake of each individual drug
class as well as of all 4 drug classes was lower among wom-
en, although differences were not significant. Women less
often had revascularization: either of any type (IRR=0.65;
95% ClI 0.43-0.98) or invasive (IRR=0.56; 95% Cl 0.35-0.89)

Used more often
among men

Used more often
among women

|
n—.—'—|

——

el
.

0.2 0.4 0.6 0.8 1.0 1.2 14 16

IRR (95% Cl)

ACEI: angiotension-converting enzyme inhibitors;  ARB: angiotension receptor blockers;
PCI: percutanoeus coronary intervention;  CABG: coronary artery bypass grafting

FIGURE 2. Gender differences in receiving evidence-based therapy among patients
hospitalized for an acute myocardial infarction (AMI)

Croat Med J. 2015;56:542-9

(Figure 2, Supplementary Table 2). The results did not
change when the severity of AMI was taken into account
(Supplementary Table 2).

DISCUSSION

We observed a clustering (=3) of coronary risk factors in
more than half of our study population. AMI was compli-
cated with HF or VF in 48.7% of the cases, demonstrating
a severe clinical expression of the disease. Only 40.4% of
patients received 4 classes of medications (beta-blockers,
ACEI/ARB, statins, and aspirin) and 46.4% had revascular-
ization. Our study population was also characterized by
gender differences with regard to clinical profile, disease
severity, and quality of care. Women were more often pre-
senting a more severe form of the disease and received
less often optimal therapy compared to men. Such differ-
ences in the treatment were independent from age and
clinical severity.

Information on the risk factors’ burden among coronary
patients in Albania and their treatment is missing. So far
only one study has shown that among 467 consecutive
patients hospitalized for incident AMI or unstable angina
pectoris, the proportion of obesity, hypertension, and dia-
betes was higher among women (13). These findings are
in line with those presented in this work, despite some dif-
ferences that could be attributable to older age and higher
risk profile of our study population.

TABLE 3. Gender-specific treatment during hospitalization for an acute myocardial infarction (AMI) by presence of heart failure (HF)

No. (%) of patients without HF

No. (%) of patients with HF

(n=147) (n=108)

women men women men
Treatment (n=23) (n=124) (n=36) (n=82)
Drug class:
beta-blockers 15 (65.2) 83 (66.9) 12 (33.3) 37 (45.0)
ACEI/ARB 15 (65.2) 88 (71.0) 18 (50.0) 42 (51.2)
aspirin 19 (82.6) 120 (96.8) 33(91.7) 79 (96.3)
statins 22(95.7) 122 (98.4) 34 (94.4) 78 (95.1)
Number of drug classes:
4 9(39.1) 63 (50.8) 8(22.2) 27 (32.9)
3 8(34.9) 41 (33.) 10 (27.8) 22 (26.8)
2 5(21.7) 18 (14.5) 17 (47.2) 29 (354)
1 144 2(1.6) 1(2.8) 4(49)
Revascularization:
PCl or CABG 7(304) 65 (52.4) 8(22.2) 38 (46.3)
any type' 8(34.7) 67 (54.0) 10 (27.7) 38 (46.3)

*ACEl - angiotensin-converting enzyme inhibitor; ARB — angiotensin receptor blocker; PCl - percutaneous coronary intervention; CABG - coronary

artery bypass grafting.
tPCl, CABG, or thrombolysis.
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Similar to other international studies (14,15), women in
our study were at higher risk of developing HF than men,
even after correcting for age at the hospitalization. Previ-
ous studies have shown a longer delay in seeking medi-
cal assistance among women than men due to less spe-
cific symptoms and a lower awareness of potential risk of
coronary event (16). There is also evidence that women'’s
perception and responsive actions upon symptoms onset
are different from those observed among men (17). These
factors increase the time of myocardial exposure to isch-
emia among women and thus the risk of developing HF.
The risk of HF among women might be mediated through
the direct role of obesity and diabetes, known to be strong,
independent predictors of HF (18,19). Lastly, our findings
can also be explained by a lower socioeconomic status of
women in Albanian society (20) and influence of patriarchy
(21). These factors may lead to women's inability to under-
stand and hence promptly react to symptoms, causing de-
lays in seeking medical assistance.

We observed that fewer women than men received opti-
mal treatment as recommended by AMI treatment guide-
lines. Similar to a previous study conducted in Canada (22),
we observed that these gender differences went beyond
the effect of age and AMI severity, suggesting the potential
involvement of other factors.

Underutilization of revascularization procedures among
women compared to men could, to a certain extent, be
explained by differences in disease expression. Women
less often present with obstructive coronary artery disease
(23-25) and in their case microvascular disease is the un-
derlying mechanism causing adverse events (including
AMI). The etiology of AMI among women involves plaque
disruption, rupture and ulceration with distal embolization,
and/or vasospasm, while invasive diagnostic and treat-
ment approaches are more appropriate to treat the “male
phenotype’-CHD (ie, obstructive atherosclerosis of the epi-
cardial coronary arteries) (26).

This is the first analysis providing information on patients’
profile, quality of care, and gender differences among AMI
patients in Albania, a particularly under-researched popu-
lation that is still undergoing a rapid transition character-
ized by lifestyle changes and chronic disease patterns. The
information obtained in our study highlights the need for
efficient, gender-specific primary and secondary preven-
tion measures. Our results demonstrate that the absence
of prevention interventions in the general population not
only increases the number of AMI cases but also deterio-

rates their clinical profile. This renders the treatment more
challenging and patients’' prognosis poorer.

Nonetheless, our study may have several limitations. Due
to a relatively small sample size, we were unable to de-
tect potential differences related to individual medication
classes. However, our findings are in line with studies in-
cluding a much larger number of participants. We did not
have information on the absolute or relative contraindica-
tions to individual medication classes. Gender differences
in the quality of care may have been related to differenc-
es in the health profile (ie, co-existing medical conditions
representing contraindications to AMI treatment) between
genders. However, such information was not available in
our study and, hence, this hypothesis could not be tested.
On the face of it though, there is no plausible reason to
assume that there are gender differences in terms of qual-
ity of care related to different health profiles between men
and women in Albania. In our study the category of ‘never/
former” smokers included participants who did not smoke
at least one year prior to the hospitalization. No detailed in-
formation on time since the last cigarette was available for
those who smoked previously but stopped at some point.
We regard this as another limitation of this study as time
from quitting smoking is inversely associated with the risk
for CHD (27). We also did not have the information on the
delays from symptom onset to arrival at the hospital and
thus were unable to distinguish between patients present-
ing with signs of HF on admission or those developing HF
during the hospital stay.

The presence of many coronary risk factors and AMI clini-
cal severity, combined with a suboptimal coronary care
(especially among women) can adversely influence the
prognosis of coronary patients in Albania, especially when
considering that the country lacks structured rehabilitation
programs and standardized secondary prevention inter-
ventions. Further studies are needed to elucidate the fac-
tors influencing the clinical profile of Albanian patients and
suboptimal quality of coronary care.
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