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2007, 2009 and 2011
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Abstract

Background: A limited number of studies have been published about
coronary artery disease in Hispanics, particularly among the Puerto
Rican population. The aim of this study was to present a clinical epi-
demiological profile and management practices in patients hospital-
ized in Puerto Rico with acute myocardial infarction (AMI).

Methods: This secondary data analysis from the Puerto Rico Cardio-
vascular Surveillance Study included 6,162 patients at 19 hospitals in
Puerto Rico, during years 2007, 2009 and 2011.

Results: The mean age of the patients diagnosed with AMI was 67 +
13.6 years old, with women being older than men (P <0.001). Women
had a different risk factor burden when compared to men. Car/walked
in was the principal mode of hospital transportation (65.9%). Women
received less medications and cardiac procedures when compared to
men. While no significant differences in length of hospital stay (LOS)
were observed between genders, in-hospital mortality rate was higher
in females when compared with males (6.5% vs. 4.5%; P < 0.001).

Conclusion: Prompt initiatives should be implemented to raise
awareness, reduce gender disparities and improve outcomes in pa-

tients hospitalized with an AMI in Puerto Rico.

Keywords: Acute myocardial infarction; Hispanics; Incidence; Pop-
ulation surveillance

Introduction

Cardiovascular diseases (CVDs) are the leading cause of
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mortality for both men and women in the United States (US),
with one in every four deaths being attributed to heart disease
[1]. Of the 370,000 deaths caused by coronary artery disease
(CAD) every year, about 20.8% are Hispanics [1]. Compared
with non-Hispanic whites (NHW), Hispanics display a worse
CVD risk profile including higher rates of central obesity,
physical inactivity, type II diabetes mellitus, atherogenic dys-
lipidemia, lower levels of education, and lower socioeconomic
status. All these factors have been associated with increased
CVD morbidity and mortality in the general population [2].
The United States Census estimates that, of the 315 million
people living in the US, 54 million (17%) are Hispanics, be-
coming the largest ethnic minority in the country [3]. However,
Hispanics are underrepresented in studies describing racial or
ethnic disparities in the care of patients with CVDs [4]. Within
the US, disparities in the burden of CVD persist among racial
and ethnic sub-populations and substantial heterogeneity has
been observed in the trends across geographic regions. Data on
CAD and acute myocardial infarction (AMI) specific to His-
panic subgroups are limited to Mexican Americans and lack-
ing in other subgroups (e.g., Cuban Americans, Dominicans
and Puerto Ricans), as reflected in the 2010 American Heart
Association (AHA) statistics [4]. Nevertheless, the true burden
of CVD in the growing immigrant populations from Mexico
and other Spanish-speaking countries has not been adequately
defined [5]. Most of the earlier studies on Hispanics/Latinos re-
siding in US largely involve Mexican-Americans or examined
Hispanics/Latinos residing in the US as a homogenous group
with only a few studies has included other Hispanic/Latino
background groups. Usually these studies were limited in sam-
ple size or included only a small number of Hispanic/Latino
individuals. Moreover, the studies that included diverse His-
panics/Latinos suggested marked heterogeneity in risk factor
prevalence within this population [6]. Therefore, there is need
for a specific epidemiologic analysis for different Hispanic sub-
populations [7]. This is particularly important because Hispan-
ics comprise a heterogeneous group that is bound by common
language rather than by uniform environmental origin [5].
Puerto Rican Hispanics are one of the fastest growing
groups in the US, currently being the second largest Hispanic
group only behind the Mexican-American Hispanics [8]. Only
one previous study has described the epidemiological profile
of patients admitted with an acute coronary syndrome (ACS)
in Puerto Rico [9]. However, this study only included data for
the year 2007 and was restricted to patients in the greater San
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Table 1. Puerto Rico Cardiovascular Surveillance Study. Baseline Patient Characteristics

Characteristics Male (n = 3,436) Female (n =2,726) P-value
Demographics
Age in years, mean + SD 64.8 (13.5) 69.9 (13.2) <0.001
Age groups (%)
<55 24.5 14.8 <0.001
55-064 22.9 17.8
65-74 28.3 28.0
75 - 84 17.5 26.1
>85 6.8 133
Medical insurance (%)
Reforma (public insurance) 21.5 20.5 0.32
Private 78.5 79.5
Past medical history (%)
Diabetes mellitus 45.7 51.7 <0.001
Family history of CAD 44.1 41.7 0.06
Arterial hypertension 78.0 87.0 <0.001
Hyperlipidemia 245 249 0.7
Myocardial infarction 17.1 14.1 <0.005
Congestive heart failure 8.2 10.3 <0.01
Angina 10.3 8.2 <0.01
PTCA-PCI 8.9 6.9 <0.005
Stroke 4.1 6.4 <0.001
Asthma 8.3 14.1 <0.001
Current smoker 16.0 7.0 <0.001
Former smoker 27.0 14.5 <0.001
Mode of hospital transportation (%)
Ambulance 352 32.6 0.12
Car/walked in 64.7 67.4
Helicopter 0.1 0.0
Other 0.0 0.0
Physiological parameters at hospital presentation, mean = SD
Initial heart rate 80.7 (20.8) 84.0 (21.7) <0.001
Systolic blood pressure, mm Hg 140.6 (29.3) 143.8 (31.2) <0.001
Diastolic blood pressure, mm Hg 80.0 (15.9) 77.9 (15.7) <0.001
Initial cholesterol, mg/dL 167.8 (50.7) 179.7 (71.1) <0.001
Initial HDL-cholesterol, mg/dL 36.5 (12.4) 43.6 (13.8) <0.001
Initial LDL-cholesterol, mg/dL 102.1 (39.3) 106.3 (46.4) <0.05
Creatinine, mg/dL 1.49 (2.46) 1.16 (1.12) <0.001
Glucose, mg/dL 162.9 (93.2) 169.8 (100.1) <0.01
Hemoglobin, g/dL 13.7 (4.1) 12.6 (1.7) <0.001
AMI characteristics (%)
ST segment elevation 8.6 6.7 <0.01
Invasive procedures (%)
Cardiac catheterization 42.9 345 <0.001
PTCA-PCI 17.6 12.7 <0.001
Coronary artery bypass graft surgery 8.5 4.4 <0.001
Length of hospital stay in days, mean + SD 8.6 (6.3) 11.9 (6.9) 0.11
In-hospital mortality (%) 4.5 6.5 <0.001

SD: standard deviation; CAD: coronary artery disease; AMI: acute myocardial infarction; PTCA: percutaneous transluminal coronary angioplasty;
PCI: percutaneous coronary intervention.
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Table 2. Medications Administered Within 24 H of Admission, During Hospitalization, and at Discharge

Medication Within 24 h During hospitalization At discharge

Male (%) Female (%) P-value Male (%) Female (%) P-value Male (%) Female (%) P-value
ACEi/ARB 52.9 49.2 <0.01 55.1 48.8 <0.001 40.6 37 <0.01
Aspirin 71.8 66.3 <0.001 78.9 72.2 <0.001 56.3 50.5 <0.001
Plavix 64.9 64.4 0.71 72.2 70.1 0.06 48 447 <0.05
Beta blockers 58.7 56 <0.05 67.3 63.1 <0.001 424 38 <0.001
Lipid-lowering agents  50.9 459 <0.001 57.1 51.4 <0.001 O 0 n/a
LMWH 65 64.5 0.65 6.6 5.4 0.05 0 0 n/a

Sample: males (3,436), females (2,726). ACEi: angiotensin-converter enzyme inhibitor; ARBs: angiotensin receptor blockers; LMWH: low-molecular-

weight heparin; n/a: not applicable.

Juan area. In this paper, we expand the limited literature avail-
able to evaluate the epidemiological profile of patients with
ACS across the island and over a longer time span. The aim of
this study was to describe the epidemiological profile of His-
panic patients admitted with an acute coronary infarction in 19
hospitals distributed throughout Puerto Rico during the years
2007, 2009 and 2011.

Methods

Data source and study design

We conducted a secondary analysis of data collected in 19 Pu-
erto Rican Hospitals as part of the Puerto Rico Cardiovascular
Surveillance Study. Information with International Classifica-
tion of Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) from medical records was obtained by trained medical
personnel. Patients with AMI admitted with an initial diagnosis
of ACS (ICD 9 code: 410) or chest pain (ICD 9 code: 786.5) in
these Hospitals during years 2007, 2009 and 2011 were included
in the study. The diagnosos of an acute coronary syndrome was
confirmed by the trained record reviewers. We used the informa-
tion compiled in the dataset until June 30, 2014. No exclusion
criteria were applied to the study population. The patient infor-
mation was entered into a data instrument created using a se-
cure web-based application (REDCap) [10]. Variables selected
for analysis included age, gender, health insurance, past medical
history, mode of transportation to the hospital, AMI character-
istics, cardiac procedures, physiological parameters, in-hospital
mortality and medications received during the hospitalization.

Statistical analysis

Descriptive analyses for the distribution of myocardial infarc-
tion indicators were performed. Continuous variables were
presented using central tendency and dispersion measures
(mean + standard deviation). Normality tests were performed
for the continuous variables. Frequency distributions and per-
centages were used to describe categorical variables. Stratifi-
cation by sex was performed to evaluate gender differences
in demographics, in-hospital mortality, clinical history, risk
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factors, symptoms, AMI characteristics, cardiac procedures
performed, acute phase treatment (medications employed),
physiological parameters and secondary prevention treatment.
Chi-squared test and #-test were used to compare proportions
and means (assuming normality of data distribution) of vari-
ables of interest for gender groups. For all tests, a P-value <
0.05 was considered statistically significant.

All statistical analyses were performed using STATA ver-
sion 14 (available at: Url://www.stata.com). The Committee
for the Protection of Human Subjects at each participating hos-
pital approved this study.

Results

Demographics and CVD risk factors

During the study period, a total of 6,162 patients were hospi-
talized with AMI in 19 participating hospitals in Puerto Rico.
Most patients were men (55.8%) and had a private insurance
(79.0%).

The mean age of patients diagnosed with AMI was 67.0 +
13.6 years old, women being older than men (69.9 + 13.2 vs.
64.8 +13.5; P=0.0001) (Table 1). Age-group distribution sug-
gests that men are suffering from an AMI at an earlier age with
almost one-third of all females being older than 75 years old at
presentation (P =0.0001) (Table 1).

Significant differences in past medical history were found
between genders (Table 1). Compared to men, women were
more likely to have a history of diabetes mellitus, arterial hy-
pertension, congestive heart failure, stroke and bronchial asth-
ma (P < 0.01). Nevertheless, more men have had a history of
smoking cigarettes, angina, prior AMI and percutaneous trans-
luminal coronary angioplasty (PTCA)-percutaneous coronary
intervention (PCI) (P < 0.01). No differences in hyperlipidem-
ia and family history of CAD were seen among genders.

Hospital presentation and AMI characteristics

In general, most patients arrived to the hospital by car or walked
in (65.9%) with only one out of three patients being brought
to the hospital by ambulance. Additionally, men were more
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affected with an ST-segment elevation myocardial infarction
when compared to women (8.6% vs. 6.7%, P < 0.01). Upon
admission, a higher average serum LDL-cholesterol level (P
< 0.05), creatinine, hemoglobin and diastolic blood pressure
were reported in men (P < 0.01), whereas women presented
with higher HDL-cholesterol levels, heart rate, systolic blood
pressure and glucose (P <0.01).

In-hospital management

Within 24 h of admission, 69.3% and 64.7% of patients were
treated with aspirin and clopidogrel, respectively. However, at
the time of discharge, just 53.7% and 44.7% were prescribed
with these medications correspondingly. Furthermore, women
were less likely to have received medications at admission,
during their hospital stay and at discharge (Table 2). A low
number of cardiac procedures were performed in our patient
population. Approximately one out of two patients have bene-
fited from cardiac catheterization. By contrast, 15.4% had PCI
and 6.7% had coronary artery bypass graft surgery (CABG).
Compared to men, women were less likely to receive cardiac
procedures (P < 0.01) (Table 1).

LOS and in-hospital mortality

The average LOS was 6.6 days (£ 10.2). Significant gender
differences were observed when we analyzed the in-hospital
mortality rate. Although the overall in-hospital mortality rate
was 5.4%, women were more likely to die than men (6.5% vs.
4.5%, P<0.01).

No gender differences were observed in LOS, mode of
transportation and primary insurance held (P > 0.05) (Table 1).

Discussion

This study provides the most recent information regarding
the clinical profile and management of AMI in Puerto Rican
residents. Gender disparities in medical management and in-
hospital mortality were also demonstrated.

The mean age at diagnosis of AMI was 67.0 years for Pu-
erto Rican patients similar to that reported by Fang et al in
2010 (67 years) and lower than those reported in the Worcester
Heart Attack Study (WHAS) in 2005 (71 years) [11, 12]. The
mean ages of presentation for women and men were 69.9 and
64.8 years, respectively. Hence, women present with AMI ap-
proximately 5 years after men. A similar trend was reported by
Nedkoffetal in 2015 (67.4 and 61.7 years), whereas in Fang et
al (2010), the gap between female and male age at presentation
was wider (71 and 64 years) [11, 13].

In terms of patient’s comorbidities prior to initial AMI
event, our data show that women were more likely to have
a history of diabetes mellitus (51.7%), arterial hypertension
(87.0%), congestive heart failure (CHF) (10.3%), and stroke
(6.4%). On the other hand, male patients were more likely to
be current smokers (16.0%) and former smokers (27.0%). In
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terms of hyperlipidemia and family history of heart disease,
the results were not statistically significant between genders.
These results are similar to those observed in the WHAS
(2005) where female patients were more likely to suffer from
diabetes mellitus, hypertension, stroke, and CHF; however, no
significant difference was found in other comorbidities [12].
In a similar way, Zucker et al (1997) found women to be more
likely to suffer from diabetes mellitus (25%) and hyperten-
sion (55%) when compared to men [14]. Nedkoff et al (2015)
also found women to have a higher prevalence of comorbid
conditions such as diabetes mellitus, hypertension, and CHF
[13]. These findings warrant further research into the relation-
ship between an increased risk factor burden for Puerto Rican
women presenting with an AMI and worse clinical outcomes,
such as in-hospital mortality.

The majority (65.9%) of the patients included in our study
used a car or walk-in as mode of transportation with no gender
differences. The reason behind this preference in unknown at
this time and is a theme which needs to be deeply investigated.
It could be related to unavailability of ambulance at the time of
event or a decision made in search of shorter time to medical
care. In 2010, Song published an article comparing modes of
transportation in case of an AMI in terms of efficacy and pa-
tient selection [15]. His results were very similar to ours in that
62.7% of the patients arrived in private transportation whereas
only 37.3% arrived on ambulance. According to his study, if
one considers emergency medical services (EMS) to be part of
medical care, then it was faster than arrival by private transport
to a health care facility. However, if arrival to hospital is the
main goal, then using a private transport is much faster and
less dependent for patients and relatives. Nevertheless, when
using administration of reperfusion therapy as a more rigor-
ous measure of treatment initiation, then use of ambulance was
associated with a significant decrease in door-to-balloon time
[15]. This is an area to be investigated in order to assess if our
population would absolutely benefit from increased implemen-
tation of EMS in order to reduce mortality and complications
in patients presenting with AMI.

When comparing the type of AMI between males and fe-
males, our results reveal that women are more likely to present
with non-ST-segment elevation myocardial infarction (NSTE-
MI) when compared to men (P < 0.05). Similar results were
reported by Roberts (2014) where women were significantly
more likely than men to have NSTEMI (37.5% vs. 30.7%)
[16]. Nevertheless, Zucker et al (1997) observed no difference
between gender in STEMI likelihood, but report a higher num-
ber of men with ST elevations as compared to women (OR:
1.9; CI: 1.5 - 2.3). Therefore, the gender interaction showed
an increase in likelihood of women with ST elevations rather
than without [14].

In terms of the in-hospital management, our study shows
that Puerto Rican women admitted with a myocardial infarc-
tion were less likely to receive appropriate medical therapy or
a cardiac revascularization procedure. When compared to men,
the women included in our study were less likely to receive
ACE inhibitors/ARBs, aspirin, beta-blockers and lipid-lower-
ing agents at any point in the hospitalization. There was no sta-
tistically significant difference between males and females in
the use of clopidogrel. These findings are comparable to those
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of a study performed by Jneid et al that also found that women
presenting with AMI were less likely than male counterparts to
receive aspirin and beta-blockers within 24 h of arrival [17].
A similar pattern was noticed when analyzing the data regard-
ing the cardiac procedures performed during hospitalization,
in which women were less likely to undergo a cardiac cathe-
terization, PTCA or CABG. These findings are consistent with
those reported by Fang et al’s study in which he noted that
even though cardiac catheterizations, CABG, PTCA, and use
of thrombolytic therapy have increased through time, a higher
percentage of men received these procedures when compared
to women [11]. However, despite these gender differences, it
is still worthwhile to note that compared to the only previously
published study in Puerto Rico [18], there is a persistent under-
utilization of guideline-directed pharmacologic therapy among
Puerto Rican patients with an AMI.

Our results reveal that the mean LOS for patients diag-
nosed and admitted with an AMI was 6.3 days in females and
6.9 days for men without a statistically significant difference
between genders. Our results contrast with those reported by
Fang et al and WHAS where the LOS was approximately 4 and
5.3 days, respectively, both lower than those seen in our data
[11, 12]. Saczynski et al (2010) also show decreased LOS (5
days) compared to our data and revealed a 30% decline from
previous data obtained in 1995 (7.2 days) in the Worcester area
(MA) [19]. These studies show no difference in LOS between
genders but do demonstrate an association with age where the
median LOS increased with older females as well as develop-
ment of complications such as stroke or cardiogenic shock [11,
20]. Although gender was not an important factor determin-
ing the LOS in our population, we must emphasize that Puerto
Ricans admitted with AMI have an LOS above the national
average (4.8 days). This fact should bring further attention and
merits future studies to determine which factors are affecting
the LOS in this particular population.

Since 1984, the number of CVD-related deaths has been
greater in women than men. In 2009, 51% of the deaths attrib-
uted to CVD in US were women; the death rate of CVD was
236 with 190.4 for white women and 267.9 for black women
[6]. Puerto Ricans admitted with AMI show the same profile
when compared in-hospital mortality rate, since women were
more likely to die than men (6.5% vs. 4.55%, P <0.001). This
trend has been observed since 1768, when Heberden described
for the first time a gender-specific difference in CVD [21]. In
1999, Vaccarino et al abstracted data on over 155,000 women
and 229,000 men who had been entered into the National Reg-
istry of Myocardial Infarction [22]. In this study, more women
died than men under similar circumstances (16.7% vs. 11.5%).
Moreover, when examining age groups separately, he found
that under 50 years of age mortality was 6.1% in women and
2.9% in men. Quite the reverse, he found no significant differ-
ence in mortality between men and women after age 74.

This study has some limitations. First, AMI patients ad-
mitted with a different initial diagnosis other than ACS or chest
pain were not included. Second, our data represent Hispanics
and consequently, our results may not be generalized to other
ethnic/racial groups. However, there are important strengths
to the study, including the large sample size and represented
data of real-life management practices on Hispanics patients
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hospitalized with AMI in Puerto Rico.

Conclusion

Our study shows significant gender disparities in Hispanic
population as well as some deficiencies in clinical manage-
ment and outcomes of AMI. To our knowledge, this is the
broader study conducted so far in the island that describes
the epidemiological profile in patients hospitalized with AMI.
As part of Puerto Rico Cardiovascular Surveillance Study, it
represents an expandable source of information with a strong
update potential over the several next years. Knowledge about
the epidemiological behavior of this population is critical, so
hospital can establish and implement preventive measures,
reduce gender disparities, and raise awareness of coronary
heart disease among Puerto Rican populations, thus, impact-
ing clinical management and promoting public health initia-
tives to improve the care provided to Puerto Rican patients
with AML.
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