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Objective: The published literature suggests differences in presenting symptoms for 
acute myocardial infarction (AMI), management, and outcomes according to gender 
and age. However, limited information exists on this topic among Hispanics. 

Methods: In Puerto Rican patients hospitalized with an initial AMI, we examined 
differences in presenting symptoms, effective cardiac therapies, and in-hospital 
mortality as a function of gender and age groups.  We reviewed the medical records 
of patients hospitalized with a validated AMI in 12 greater San Juan, Puerto Rico 
hospitals during 2007. 

Results: The average age of 1,415 patients hospitalized with a first AMI was 66 years 
and 45 % were women. Chest pain (81%) was the most prevalent acute presenting 
symptom with significant differences in its frequency between women (77%) and 
men (85%)(p<0.001). Right arm pain, shortness-of-breath/dyspnea, and sweating/
diaphoresis were most prevalent in patients 55-64 years old (45%), compared with 
patients 75 years and older (29%)(p<0.005). Relative to men and patients < 55 
years old, coronary angiography/thrombolytic therapy and percutaneous coronary 
interventions were used less frequently in women and older patients (>75 years 
old). During hospitalization for AMI the in-hospital death rate was higher in women 
(8.6%) than men (6.0%), and increased with advancing age (p<0.05).   

Conclusion: These findings suggest significant gender and age differences in 
presenting symptoms, management, and early mortality in Puerto Ricans hospitalized 
with an initial AMI. It remains of considerable importance that health care personnel 
become aware of these gender and age differences to improve the management and 
outcomes of these patients. [P R Health Sci J 2012;4:192-198]
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Age-adjusted death rates from coronary heart disease 
(CHD) have declined steadily in Puerto Rico between 
1999 and 2009. Data from the National Center for 

Health Statistics suggest that CHD mortality rates (per 100,000 
population) declined from 95 to 64 for women and from 149 
to 107 for men in Puerto Rico over this period (1, 2). Multiple 
factors likely have contributed to this decline, including greater 
control of CHD predisposing factors and use of effective 
therapeutic approaches. Despite these encouraging trends, 
CHD remains the single leading cause of death among Puerto 
Rican adults. In 2009, 1,495 women and 1,926 men died with 
CHD in Puerto Rico. 

The results of several studies suggest that CHD occurs several 
years later in women than in men (3, 4). However, the death 
rates are higher in women than in men after they develop an 

acute myocardial infarction (AMI) (3, 5, 6). Numerous studies 
(7-12) suggest that chest pain is the most common symptom 
associated with AMI and that differences exist in the location, 
frequency, and quality of symptoms of AMI in women and men 
of different ages. In addition, women have been shown to receive 
less aggressive in-hospital therapy for AMI than men (13). 
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Despite the significant medical, socio-economic, and 
health consequences associated with CHD in Puerto Rico, 
contemporary information on the epidemiology, clinical profile, 
presenting symptoms, management practices, and outcomes of 
patients hospitalized with AMI in this predominantly Hispanic 
population is limited. 

Using as a model the well-established methodologies of 
the Worcester Heart Attack Study (WHAS) (14, 15), the 
University of Puerto Rico, in collaboration with assistance from 
the University of Massachusetts Medical School, established 
a surveillance program of AMI among Hispanics residing on 
the island: the Puerto Rico Heart Attack Study (PRHAS). 
The objectives of this article were to describe gender and age 
differences in the presenting symptoms of AMI, use of secondary 
prevention management practices, and in-hospital death rates 
in patients hospitalized with an initial AMI. 

Methods

Study Population and Case Validation Approach
We reviewed the medical records of Hispanic residents of 

the greater San Juan, Puerto Rico area, which consists of the 
municipalities of Bayamón, Canóvanas, Carolina, Cataño, 
Guaynabo, Loíza, Río Grande, San Juan, and Trujillo Alto 
(2000 census estimate = 866,000) hospitalized for possible 
AMI at 12 academic and/or non-teaching medical, and non-
military centers with emergency room capability located in 
the greater San Juan area. A complete listing with information 
on all hospital discharges from January 1 to December 31 
of 2007 with International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM) code 410 in the 
principal and/or secondary diagnosis position, and related 
acute and chronic coronary disease ICD-9 rubrics (i.e., 412 
–old MI, 413 –angina pectoris, 414 – other forms of chronic 
CHD, and 786.5 –chest pain), was obtained from each of the 
participating hospitals. 

Once the computerized discharge diagnosis printouts were 
obtained from each participating hospital, the appropriate 
ICD-9-CM codes for CHD were reviewed for purposes of case 
validation. The list of selected medical records to be reviewed 
was given to medical record department personnel at each 
participating hospital. 

Trained nurse and physician abstractors reviewed the medical 
records of all identified patients meeting the pre-defined 
geographic inclusion criteria (e.g., resident of greater San Juan) 
and clinical criteria for AMI developed by the World Health 
Organization, which includes a clinical history suggestive of 
AMI, serum enzyme elevations, and serial ECG findings during 
hospitalization. Since this study was focused on patients with 
an initial (incident) AMI, records of previous hospitalizations 
for CHD were reviewed if the hospital chart indicated that 
the present hospitalization was not the first for CHD. Patients 

with ECG changes indicative of prior MI (old Q-waves on 
ECG) or prior documented MI (confirmed by medical records 
corresponding to prior hospitalizations) were excluded. Patients 
who developed AMI secondary to an interventional procedure 
or surgery, other than for the treatment of an acute coronary 
event, were excluded. Autopsy confirmation of recent onset 
MI satisfied the study inclusion criteria, irrespective of the 
other diagnostic criteria. Patients who were initially admitted to 
the emergency department and stabilized in one hospital, and 
transferred thereafter to another hospital, were only counted 
once.

Data Collection
We utilized a standardized data collection form developed 

in the Worcester Heart Attack Study (14), which was adapted 
for use in Puerto Rico. Study abstractors created an online 
electronic database that included patient’s demographic 
characteristics (i.e., age, gender, municipality of residence); 
acute presenting symptoms (i.e., chest pressure/discomfort, 
arm/hand numbness, indigestion/abdominal, back, chest, 
jaw, left/right arm and shoulder pain, cough, shortness of 
breath/dyspnea, fever, palpitation/rapid heart rate, sweating/
diaphoresis, vomiting); coronary risk factors and comorbidities 
(i.e., diabetes, hypertension, hyperlipidemia, smoking, angina, 
stroke, heart failure); physiologic parameters (i.e., heart rate, 
blood pressure, lipid profile, serum creatinine or glucose 
findings); AMI type (i.e., ST-elevation AMI (STEMI) or 
non-ST-elevation AMI (NSTEMI)); use of invasive coronary 
procedures (i.e., cardiac catheterization/thrombolysis, 
percutaneous coronary interventions (PCI), and coronary 
bypass surgery (CABG)); and hospital survival status. We 
defined the use of effective cardiac treatment as the proportion 
of patients who received aspirin within 24 hours of admission 
or at the time of hospital discharge, and the receipt of beta-
blockers, ACE inhibitors or ARBs, or lipid-lowering agents 
at discharge; we also examined the provision of smoking 
cessation counseling for current smokers at the time of hospital 
discharge.

Allergies or contraindications to the receipt of effective 
medical therapies, including aspirin, beta-blockers, ACE 
inhibitors or ARBs, and lipid-lowering agents were not 
documented in the medical records that were reviewed. Data 
were captured electronically utilizing the REDCap™ web 
application exclusively designed for research studies that allows 
secure online management of surveys and databases (16).

Data Analysis 
Gender-specific means and frequency distributions of 

patient’s demographic and clinical characteristics were calculated 
in a standard fashion. Differences in the distribution of five age 
groups (<55, 55-64, 65-74, 75-84, >85 years), demographic 
and clinical characteristics, presenting symptoms, and hospital 
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management practices between men and women were examined 
by using chi-square tests of statistical significance for discrete 
variables and t tests for continuous variables. In-hospital case-
fatality rates were calculated in a standard manner. STATA® 
version 11.0 (17) was used for analysis. This study was approved 
by the Institutional Review Board of all participating hospitals 
and by the University of Puerto Rico School of Medicine.

Results

Patient Characteristics
The mean age of 1,415 Hispanic Puerto Rican patients (45% 

women) hospitalized with a validated initial AMI in the greater 
San Juan, Puerto Rico area was 66 years. On average, women 
were 5 years older than men (69 vs. 64 years, respectively). 

Table 1. Distribution of Selected Characteristics by Gender of Patients with Initial Acute 
Myocardial Infarction

Characteristic	F emale (n=637) %	 Male (n=778) %	 p-value

Demographics			 
   Age, years (mean +/- SD)	 68.6 +/- 13.3	 63.2 +/- 13.7	 p<0.001   
   Age groups % (n) 			 
   <55	 15.4  	 26.1  	  p<0.001   
   55-64	 24.5  	 28.8 	
   65-74	 24.2  	 22.8 	
   75-84	 23.4  	 15.8 	
   >85	 12.6  	 6.6  	

Risk factors and Comorbidities			 
   Angina	 3.6  	 3.6 	 p=0.98
   Body Mass Index > 30 kg/m2 	 30.7  	 29.2  	 p=0.64
   Current smoker 	 10.2  	 22.2  	 p<0.001   
   Diabetes 	 54.0  	 40.7  	 p<0.001   
   Heart failure 	 10.8  	 4.4  	 p<0.001   
   Hypertension 	 80.5  	 64.7  	 p<0.001   
   Hyperlipidemia	 23.5  	 20.8  	 p=0.27
   Stroke 	 6.4  	 2.5  	 p=0.002

Physiological Parameters mean, 
(+/- SD) at hospital presentation)			 
   Initial heart rate, beats/minute	 85.8 (+/- 23.2)	 81.9 (+/- 20.2)	 p=0.99
   Systolic blood pressure, mmHg	 144.8 (+/- 35.8)	 141.7 (+/- 31.6)	 p=0.95
   Diastolic blood pressure, mmHg	 78.4  (+/- 18.4)	 80.8  (+/- 17.2)	 p<0.05
   Initial cholesterol, mg/dL	 179  (+/- 52.8)	 167 (+/- 47.4)	 p=1.0
   Initial HDL-cholesterol, mg/dL	 49.8  (+/- 22.0)	 36.9  (+/- 18.4)	 p=0.001
   Initial LDL-cholesterol, mg/dL	 86.3  (+/- 54.7)	 96.0  (+/- 57.9)	 p=0.001
   Creatinine, mg/dL	 33.3  (+/- 25.0)	 37.1  (+/- 22.9)	 p=0.005
   Glucose, mg/dL	 127.2  (+/- 104.2)	 118.0  (+/- 107.2)	 p=0.94
   Hemoglobin, g/dL	 12.5 (+/- 1.8)	 14.3 (+/- 7.6)	 p<0.001   

Use of Medication and Secondary 
Prevention Practices			 
   Aspirin within 24 hours of admission	 76.2  	 83.3  	 p<0.001   
   ACE inhibitor / Angiotensin receptor 
   blockers (ARB) at discharge	 54.9  	 64.8  	 p=0.58
   Lipid-lowering agent at discharge	 53.3  	 57.3  	 p=0.72
   Use of β blocker at discharge	 51.3  	 51.2  	 p=0.99
   Aspirin at discharge	 57.8  	 66.5  	 p<0.005
   Smoking cessation counseling among 
   current smokers	 29.2	 27.5 	 p=0.82
   Overall beneficial therapy	 49.8	 55.0	 p<0.05

Procedure (%)			 
   Cardiac catheterization/ Thrombolysis	 57.5	 68.2	 p<0.001
   Percutaneous coronary intervention 	 37.6	 51.6	 p<0.05
   Coronary Stent Placed	 19.8	 26.7	 p<0.05
   Coronary Artery Bypass Surgery	 5.9	 7.1	 p=0.4

Acute Myocardial Infarction Characteristics			 
   ST-segment elevation	 24.4	 35.2	 p<0.05

Note: Percentages are rounded and may not add up to 100%

A history of diabetes was present in 
approximately half of all patients and 
eight out of every ten patients had a 
history of hypertension. Women were 
significantly more likely than men to 
have a history of diabetes, hypertension, 
stroke, and heart failure, but were less 
likely to be current smokers (p<0.001). 
At the time of hospital admission, 
one out of every three patients was 
obese; the prevalence of obesity was 
similar in men and in women. On 
admission to the hospital, women 
presented with higher average serum 
HDL-cholesterol levels than men. 
However, men presented with higher 
average serum LDL-cholesterol, serum 
creatinine and hemoglobin levels 
than women p<0.005). Women were 
significantly less likely than men to 
present with a STEMI (24.4% vs. 
35.2%; p<0.05) (Table 1). 

Acute Presenting Symptoms
Overall, chest pain was the most 

commonly reported acute symptom 
(81%) described upon arrival in the 
emergency department of participating 
study hospitals; women (77%) were 
less likely to complain of chest pain 
than men (85%)(p<0.001). (Figure 
1) Approximately one out of every 4 
women and one out of every 7 men 
presented without chest pain. (Figure 
2) Compared with men, women were 
more likely to present with back pain, 
indigestion/abdominal pain, or fever 
(p<0.05) (Table 2).

Chest pain was more frequently 
reported by younger patients (<55 
years old and 55-64 years old) (23.6% 
and 28.8%, respectively) as compared 
with older patients (75-84 years old 
and > 85 years old) (17.7% and 6.0%, 
respectively) (p<0.001). 
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Hospital Management Practices
At the time of hospital admission, approximately 4 out of 

every 5 patients were treated with aspirin. At hospital discharge, 
approximately 3 out of every 5 patients were prescribed aspirin 
or ACE inhibitors/ARBs whereas only one half of patients 
were prescribed lipid-lowering medications and beta-blockers. 
Women were significantly less likely to have received aspirin 
within 24 hours of admission and at discharge, and to have 
received each of the beneficial cardiac therapies than men 
(Table 1). Only one third of current smokers received smoking 
cessation counseling at the time of hospital discharge. 

In examining the management of patients hospitalized with 
AMI according to type of AMI, women were less likely to have 
undergone cardiac catheterization/thrombolysis or a PCI than 
men (Table 1). 

Hospital Death Rates 
One hundred and two patients died in the hospital after 

developing an initial AMI. The overall in-hospital death rate 
was significantly higher for women (8.6 %) than men (6.0 %) 
(p<0.05). The in-hospital death rate increased significantly with 
advancing age in both men and in women (3).

Figure 3. Hospital Mortality by Gender and Age Group

Discussion

The results of this population-based study of Puerto Rican 
men and women suggest marked differences in symptom 
presentation, hospital management and short-term outcomes 
during hospitalization for an initial AMI. In comparison with 
men, women were less likely to complain of chest pain, were 
older, experienced a larger number of comorbidities, were less 
likely to receive effective cardiac medications, and experienced 
a higher in-hospital death rate. 

Data in Puerto Ricans suggest that, on average, women die 
eight years later than men (83 years old vs. 75 years old) (2). 
The decline in CHD mortality rates observed between 1999 
and 2009 in Puerto Rico may be attributed to the same factors 
observed in a similar decline in the United States between 2006 
and 2010 (18): an increasing number of people are living with 
CHD, and there have been continued improvements in CHD 
treatment and in risk factor reduction strategies (19). 

Information on the prevalence of CHD and the distribution 
of risk factors for CHD in Puerto Rico is limited to data from 
the Behavioral Risk Factor Surveillance System (20). The 
prevalence of Puerto Ricans reporting having been told they 
had a heart attack has remained unchanged between 2005 
(4.0%) and 2010 (4.2%). Similarly, the proportion of Puerto 
Ricans reporting having ever been told they had angina or 
CHD has also remained unchanged between 2005 (8.5%) 
and 2010 (8.2%) (20). Improvements in the management of 
patients with CHD are difficult to document in Puerto Rico, 
and the major risk factors for CHD (e.g., obesity, diabetes, and 
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Figure 1. Gender Differences in Chest Pain Associated with Acute 
Myocardial Infarction

Figure 2. Prevalence of Symptoms Frequently Associated with Acute 
Myocardial Infarction

Table 2. Differences in Acute Myocardial Infarction Presenting 
Symptoms Stratified by Gender  

Symptom	T otal (%)	F emale (%)	 Male (%)	 p-value

Chest pain	 81.2	 76.9	 84.6	 p<0.01
Chest pressure	 30.9	 25.9	 34.8	 p<0.05
Left arm pain	 23.4	 17.3	 28.3	 p<0.001
Back pain	 10.3	 13.5	 7.6	 p<0.001
Abdominal pain	 7.6	 9.8	 5.7	 p<0.05
Fever	 2.6	 3.8	 1.5	 p<0.05
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cholesterol), hypertension awareness and current smoking 
have remained relatively stable during this period in women 
and in men (20). Thus, it is likely that other unmeasured, or 
inadequately measured factors likely explain gender differences 
in the age at death, along with the decline in CHD mortality 
rates in Puerto Ricans. 

In our study, Puerto Rican women were five years older than 
men at the time of hospitalization for AMI, and were more likely 
to have a medical history of diabetes, hypertension, stroke, and 
heart failure. Similar patterns suggesting a later manifestation of 
CHD and a higher prevalence of CHD comorbidities in women 
have been published (3, 4). In the Puerto Rico Heart Attack 
Study, women experienced a higher likelihood of dying during 
hospitalization for an initial AMI. These findings are consistent 
with the in-hospital or short-term post-discharge mortality 
rates reported in several other studies (21-24). Despite these 
differences, and considerable speculation, limited information 
is available to understand why women have worse outcomes 
after the occurrence of an AMI than men (25). 

Our findings suggest that Puerto Rican women and patients 
> 75 years old present with less “typical” AMI symptoms 
than men and comparatively younger patients. Although 
chest pain was the most common symptom reported by both 
women and men at the time of hospital admission for AMI, 
several differences in acute symptom patterns were noted. 
For example, as shown in Figure 2 women reported chest 
pain less frequently than men. These findings are similar to 
those of other studies which indicate that women are more 
likely to present with more atypical symptoms such as back, 
jaw, and neck pain and nausea and/or vomiting, dyspnea, 
palpitations, indigestion, dizziness, fatigue, loss of appetite, 
and syncope but less likely to report chest pain than men (26). 
Further understanding that the acute presenting symptoms 
of CHD are different in women and in persons of different 
age strata will help developing more effective measures to 
improve their clinical outcome, as well as in the design of 
future investigations.

Clinical Implications
Despite having an adverse clinical profile, coronary 

angiography and thrombolysis as well as PCI procedures and 
stent placement were used less frequently in Puerto Rican 
women. Data from CHD registries suggest that women are less 
likely than men to receive medically proven therapies for AMI 
(28). Women experience more vague symptoms, which may 
account for the underuse of effective therapies. In addition, 
they may gain less benefit from the use of thrombolytic therapy 
than men. Indeed, increased use of thrombolytic therapy has 
resulted in a continued decrease in cardiovascular deaths for 
men, but not for women (26). It is unclear if this disparity is 
a result of inequitable access to therapy or decreased efficacy 
of these agents in women. 

Our findings suggest that overall, the use of aspirin at the time 
of hospitalization, as well as the prescription of aspirin, ACE 
inhibitors/ARBs, beta-blockers, lipid-lowering medications, 
and smoking cessation counseling at the time of hospital 
discharge were employed in six out of every 10 patients. Thus, 
efforts remain needed to enhance the use of evidence-based 
therapies, reduce possible gender disparities, and improve 
short-term prognosis in Puerto Rican Hispanics hospitalized 
with an initial AMI. 

Findings from the WHAS suggest similar prescribing rates 
after excluding patients with contraindications to the use of 
cardiac medications (27). The proportion of patients receiving 
ACE inhibitors/ARBs at discharge in our study was lower in 
women than in men; these findings are consistent with those 
reported in the WHAS, which indicate that women were 
significantly less likely to receive aspirin and ACE inhibitors/
ARBs as compared to men (28). Increasing age in both women 
and men was associated with a reduced likelihood of receiving 
effective cardiac therapies including aspirin, beta-blockers, lipid-
lowering therapy and thrombolytic agents (29).

These data suggest that the reasons for the marked gender 
and age –related differences in the use of cardiac medications 
be more systematically explored specially from the more 
generalizable perspective of a population-based investigation 
and during recent years (30).

Conclusions

In summary, findings of this community-wide observational 
study suggest marked differences in the proportion of risk factors 
and comorbidities, acute presenting symptoms, therapeutic 
management, and in-hospital death rate between women and 
men and according to age in patients hospitalized with an initial 
AMI in the greater San Juan, Puerto Rico area during 2007. The 
strong cooperation and enthusiasm of hospital officials from all 
participating medical centers located in the largest metropolitan 
area of Puerto Rico sets the stage for developing long-term, 
island-wide surveillance for CHD. The Puerto Rico Heart 
Attack Study offers a unique opportunity to examine gender 
and age disparities, as well as to characterize the demographic, 
clinical characteristics, and in-hospital management strategies 
of Hispanics hospitalized with AMI on the island. 

Resumen 

Objetivo: La literatura científica sugiere diferencias de sexo 
y edad en la presentación de síntomas, manejo y resultados 
de pacientes con infarto agudo del miocardio (IAM). Esta 
información es limitada en sujetos hispanos. Métodos: Los 
récords médicos de pacientes puertorriqueños hospitalizados 
con IAM inicial en 12 hospitales de San Juan, Puerto Rico 
durante 2007 fueron evaluados para examinar la presentación 
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de síntomas, terapia y mortalidad hospitalaria en relación a sexo 
y a grupos de edad. Resultados: La edad promedio de 1,415 
pacientes (45% mujeres) hospitalizadas con IAM fue de 66 años. 
El dolor de pecho (81%) fue el síntoma más prevalente y mostró 
diferencias significativas en la frecuencia entre mujeres (77%) y 
hombres (85%) (p<0.001). Dolor en el brazo derecho, falta de 
aire/disnea y sudoración fueron más prevalentes en pacientes 
de 55-64 años (45%), en comparación con pacientes de 75 
años y más (29%)(p=0.004). En relación a hombres y pacientes 
< 55 años, la coronariografía/trombolisis e intervenciones 
percutáneas coronarias se usaron menos frecuentemente en 
mujeres y en pacientes mayores de 75 años. La mortalidad 
hospitalaria después de un IAM fue significativamente 
mayor en mujeres (8.6%) en comparación a hombres (6%), 
y se incrementó con la edad (p<0.05). Conclusión: Estos 
hallazgos sugieren diferencias significativas en sexo y edad 
en la presentación de los síntomas, manejo y mortalidad 
temprana en puertorriqueños hospitalizados con IAM inicial. 
Es muy importante que el personal médico se percate de estas 
diferencias de sexo y edad para mejorar el manejo y los resultados 
de estos pacientes.
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