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Abstract  
 
Background: Cardiovascular Disease (CVD) is the leading cause of morbidity and mortality in many of 
the affluent Arab nations.  Myocardial Infarction may lead to impairment in the systolic or diastolic 
functions, to a prolonged pre-disposition to arrhythmias and other long-term complications. 
 
Aim: The aim of this paper was to study the pattern of Acute Myocardial Infarction (AMI) according to 
its site (Anterior or Inferior) and determine its predictors. 
 
Methods: This is a retrospective cohort study of all Qatari and Non-Qatari patients who were 
hospitalized with AMI in the Hamad General Hospital, State of Qatar from 1991 to 2003.  The 
diagnostic classification of definite AMI was made in accordance with the criteria of the International 
Classification of Disease ninth revision (ICD-9). The obtained information was based on the following 
parameters: the patient's age at the time of admission, gender, cardiovascular risk factor profiles 
(smoking status, hypercholesterolemia, diabetes, and pre-existing coronary heart disease), and AMI 
location.   
 
Results: Of the 3210 patients admitted with AMI, 55.6% of the patients were diagnosed with anterior 
AMI and 44.4% with inferior AMI.  Anterior and inferior AMI was more prevalent in men in the age 
group (40–69) years old.   80.1% of the inferior AMI patients were in this age group which was higher 
than the anterior group (76.3%).  When compared with non-Qatari’s; stroke and mortality rates were 
higher among Qataris in the anterior AMI group; whereas heart block and mortality rates were 
significantly higher in Inferior AMI group. Gender, hypertension and age (above 50 years) were 
predictors of both groups.  Mortality rate was significantly higher in anterior AMI patients. 
 
Conclusion: The present study revealed that there is a strong association between age, risk factors and 
site of AMI. Patients with anterior AMI have twice the mortality rate of that of inferior AMI subjects. 
 
Keywords: Epidemiology, Predictors, Site, Risk factors, Anterior, Inferior, Treatment, Acute 
Myocardial Infarction (AMI).  
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Introduction 
 

Cardiovascular Disease (CVD) is the leading 
cause of mortality and morbidity, 1-8 and the 
incidence of AMI is rising rapidly in many of the 
affluent Arabian Gulf Countries especially in 
Qatar. 9,10 Coronary heart disease is often 
considered a spectrum of disease states ranging 
from silent Myocardial Ischemia on one extreme 
to AMI on the other.  Unstable angina and Non-
Q-Wave Myocardial Infarction (NQWMI) 
occupy the midpoint of the pathophysiologic 
spectrum. 11 

 
Despite the advances in the treatment and clinical 
practices, approximately 1.5 million in the USA 
suffer AMI each year, and nearly 500,000 of 
these patients die of coronary artery disease.  
Nearly half of these deaths occur before the 
patients receive medical care either from 
emergency medical technicians or in a hospital. 12  
AMI is one of the most dramatic illnesses that 
can affect patients.  

 
Recently, considerable interest has focused on the 
study of AMI in the Western world.  Several 
studies compared between its outcome on women 
and men. 13,14  However, the vast majority of 
these studies, being performed in Western 
population, may not necessarily apply to other 
ethnic groups such as middle-eastern population. 
Our study aims to determine the pattern of AMI 
in Qatari and Non-Qatari population according to 
AMI site. We also aimed to identify the 
predictors of AMI according to its site. 
 
Sample and Methods 
 

Study Setting: This study was conducted in the 
State of Qatar, the Gulf.  The estimated 
population of State of Qatar for the year 2004 
was 755,163. 9 Approximately 30% of the 
population is Qatari nationals and the rest are 
expatriates, mostly from the Middle East, South 
and South-East Asia. Qatar, like many other 
developing countries, has witnessed a rapid 
development in many aspects of life during the  

 last decades. The discovery of oil in the middle of 
the last century has changed many aspects of life 
in Qatar. Along with other Gulf Arab States, 
Qatar has experienced a rapid transition in its 
socio-economic status over the last two decades 
as a result of the oil boom. People in Qatar enjoy 
a high standard of living and substantial 
improvements in their health status. There has 
been dramatic rise in the national economy, 
expressed in terms of per-capita income. In 2001, 
the GDP per capita is $28,330. Infant mortality 
has decreased from 11.5 in 1992 to 8.6 in 2004 
and life expectancy increased from 68 in 1977 to 
74.6 in 2003. 9 The dramatic changes have had a 
great impact on the urbanization and life-style of 
Qatari community leading to a rise in non-
communicable diseases such as coronary artery 
disease and diabetes mellitus. Despite this 
remarkable change in lifestyle, marriage tradition 
remained stable with a high incidence of 
consanguinity in marriages; making it an ideal 
environment to study the interaction between 
lifestyle changes and hereditary in diabetes and 
AMI as a very stable community. In the last 
decade of the 20th century, cardiovascular 
diseases are the leading causes of morbidity and 
mortality in Qatar and this trend is increasing. 9,10  

This study was made at Hamad General Hospital, 
Doha. This hospital provides comprehensive 
tertiary health care services for all of the residents 
residing in Qatar. And as Hamad General 
Hospital is mainly a tertiary-care centre, the only 
one in the country, making it an ideal centre for 
population-based studies. All patients with AMI, 
Angina and Congestive Heart Failure requiring 
hospitalization in Qatar are treated at this 
hospital.  We focused in our study on Qatari and 
non-Qatari patients. 
  
Database 

This investigation was approved by the Hamad 
Medical Corporation Review Board prior to data 
collection and analysis.  The Coronary Care Unit 
(CCU) database in Hamad General Hospital was 
used for this study. That database was collected 
from all patients admitted to the Cardiology 
Department in the Hamad general Hospital. 
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All patients with AMI and angina in Qatar are 
hospitalized in this institution. Fasting lipid 
profile was obtained within 24 hours of 
admission. Data were collected from the clinical 
record done by the patients' physicians at the time 
of each patient’s hospital discharge according to 
predefined criteria for each data point. These 
records have been coded and registered at the 
Cardiology Department since January 1991. 

 
Using the described database, all patients 
presenting with AMI in the eleven-year period 
between 1991 and 2003 were identified. The age 
of presentation, gender, cardiovascular risk factor 
profiles (smoking status, hypertension, 
hypercholesterolemia, diabetes, and pre-existing 
coronary heart disease) were analyzed. We also 
studied the trends of in-hospital mortality, 
morbidity and acute medical care provided.  
 
Definitions  
 
AMI was defined for this study according to 
World Health Organization criteria, based on 
symptoms, Electro-Cardio-Graphic (ECG) 
findings, and cardiac enzyme abnormalities. AMI 
was classified as ST-Segment Elevation 
(STEM1) or Non-ST Elevation (NSTEM1), 
based on the presence or absence of > 1 mm of 
STE in two or more contiguous leads on the 
initial ECG. 14  
 
The presence of diabetes mellitus was determined 
by the documentation in the patient’s previous or 
current medical record of a documented diagnosis 
of diabetes mellitus that had been treated with 
medications or insulin.  
 
The presence of hyperlipidemia was determined 
by the demonstration of a fasting cholesterol > 
200 mg/dl in the patient’s medical record, or any 
history of treatment for hyperlipidemia by the 
patient’s physician. 
 
The presence of hypertension was determined by 
any documentation in the medical record of 
hypertension or if the patient was on treatment 
for hypertension. Patients were divided into 
current cigarettes smokers, past-smokers; defined 

 as more than six months abstinence from 
smoking, and those who never smoked. 9 Student-
t-test (two-tailed) was used to ascertain the 
significance of differences between mean values 
of two continuous variables.  Chi-square test 
(two-tailed) was performed to test for differences 
in proportions of categorical variables between 
two or more groups. Multivariate stepwise 
regression analysis was performed to identify 
predictors for anterior AMI and posterior AMI 
from 1991 to 2003. The level of p<0.05 was 
considered the cut-off value of significance. 
 
Results  
 
During the period (1991 – 2003), a total of 
23,345 patients were admitted to the coronary 
care unit and cardiology wards, 8657 of them 
were Qataris (37.1%) and 14,688 (62.9%) were 
non-Qataris.  Among the total patients admitted, 
3210 patients (13.8%) were diagnosed with AMI. 

 
Table (1) shows the socio-demographics and 
baseline clinical characteristics of the study 
population by the site of AMI. Of the patients 
admitted with AMI, 1785 (55.6%) patients had 
anterior AMI and 1425 (44.4%) had inferior 
AMI.  Significantly higher number of anterior 
and inferior AMI was found in men (90.4% & 
91.7%) than in women (9.6% & 8.3%, 
respectively). 80.3% of the inferior AMI patients 
were in 30-59 age group which was higher than 
that in the anterior group (78.1%) p=0.048.  
Patients with inferior AMI were more likely to be 
smokers (51.0%) than anterior AMI (46.2%) 
p=0.003. Diabetes Mellitus, 
Hypercholesterolemia and Hypertension were the 
common complications found in patients with 
anterior AMI as well as in patients with inferior 
AMI. 

 
Among the anterior AMI group subjects, stroke 
was significantly higher than that in the inferior 
AMI subjects: 1.2% vs. 0.5%; p=0.038. On the 
other hand, heart block was significantly higher 
among the inferior AMI group 8.6% vs. 2.1%; 
p<0.001. Mortality was two times higher in the 
case of anterior AMI 13.9% vs. 6.2% in Inferior 
AMI; p<0.001 (Table 1). 
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Table (2) shows the Univariate and Multivariate 
predictors of AMI patients according to AMI site. 

 

  

Table 1: Socio-demographics and baseline clinical characteristics of the study population by the 
site of AMI. 

Variables 
Anterior AMI Inferior AMI P Value  

N(%) N(%) Significance 

Frequency  1785 1425  

Gender     
 Male 1613(90.4) 1307(91.7) 0.201 
 Female 172(9.6) 118(8.3)  
Non Qataris    
 Male 1274(94.9) 1041(96.7) 0.043 
 Female 68(5.1) 36(3.3)  
Age        Mean±S.D 50.91±11.97 50.01±11.00 0.042 
 <30 22(1.2) 15(1.1)  
 30-39 253(14.2) 185(13.0)  
 40-49 617(34.6) 553(38.8)  
 50-59 502(28.1) 391(27.4)  
 60-69 243(13.6) 197(13.8) 0.048 
 70-79 102(5.7) 64(4.5)  
 ≥80 46(2.6) 20(1.4)  
Smoking    
 Non Smoker 698(39.3) 474(33.4)  
 Past Smoker 256(14.4) 221(15.6) 0.003 
 Current Smoker 820(46.2) 723(51.0)  
Complications    
 Diabetes Mellitus 574(32.2) 442(31.0) 0.469 
 Hypertension 385(21.6) 304(21.3) 0.842 
 Hypercholesterolemia 430(24.1) 375(26.3) 0.148 
 Angina 43(2.4) 28(2.0) 0.395 
 CHF 135(7.6) 46(3.2) <0.001 
 Previous MI 123(6.9) 86(6.0) 0.329 
Lab Data    
 Total Cholesterol 5.38±1.21 5.36±1.20 0.817 
 HDL – Cholesterol 1.12±0.46 1.24±0.82 0.106 
 Triglyceride 2.02±1.32 2.20±1.74 0.007 
 CPK 907.71±567.91 975.18±528.13 0.013 
In-hospital complications    
 Stroke 21(1.2) 7(0.5) 0.038 
 Bleeding 28(1.6) 15(1.1) 0.229 
 Heart Block 37(2.1) 122(8.6) <0.001 
 Death 248(13.9) 89(6.2) <0.001 

† NS = Not Significant 
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Table 2: Univariate and Multivariate predictors of AMI patients according to AMI site. 
 Univariate Multivariate 

Anterior AMI Independent 
Variables 

Odds 
Ratio 

95% 
Confidence 

Interval 
P Value Odds 

Ratio 

95% 
Confidence 

Interval 
P Value 

Age group (<50) 0.72 0.62-0.81 <0.001 0.83 0.73-0.93 0.002 
Sex (M) 1.46 1.21-1.76 <0.001 1.15 0.95-1.41 .0160 
Hypertension 0.67 0.59-0.77 <0.001 0.76 0.66-0.87 <0.001 
Hypercholesterolemia 0.91 0.80-1.04 0.148 0.92 0.80-1.05 0.210 
Angina 0.57 0.40-0.81 0.001 0.64 0.46-0.90 0.011 
Diabetes 0.84 0.75-0.95 0.004 1.00 0.88-1.13 0.943 
CHF 0.69 0.56-0.85 <0.001 0.87 0.71-1.08 0.213 
Previous MI 0.49 0.40-0.61 <0.001 0.55 0.44-0.68 <0.001 
Smoking 1.31 1.17-1.47 <0.001 1.09 0.96-1.24 0.176 
Inferior AMI Independent 
Variables       

Age group (<50) 0.64 0.57-0.73 <0.001 0.82 0.72-0.94 0.004 
Sex (M) 1.53 1.29-1.80 <0.001 1.22 0.97-1.53 0.088 
Hypertension 0.68 0.59-0.79 <0.001 0.83 0.71-0.97 0.016 
Hypercholesterolemia 1.07 0.93-1.23 0.311 1.07 0.93-1.23 0.344 
Angina 0.47 0.31-0.71 <0.001 0.56 0.37-0.83 0.004 
Diabetes 0.80 0.70-0.91 0.001 1.02 0.89-1.17 0.740 
CHF 0.26 0.19-0.36 <0.001 0.34 0.25-0.46 <0.001 
Previous MI 0.44 0.34-0.56 <0.001 0.54 0.43-0.69 <0.001 
Smoking 1.65 1.46-1.87 <0.001 1.32 1.16-1.51 <0.001 

 
Discussion  

 
The current study investigated the pattern of AMI 
categorized into two distinct subgroups: Anterior 
AMI and Inferior AMI according to location. 
Also, the study analyzed the baseline clinical 
characteristics of the study population.  
 
AMI is the consequence of an interruption of 
coronary flow caused by interaction of an 
atherothrombotic occlusion, vasospasm and 
spontaneous fibrinolytic activity of the plasma. 15 
A study done in Saudi Arabia showed that AMI 
in the population of Saudi Arabia occurred 
mainly in middle-aged and elderly males; 
however, postmenopausal female and young 
males are also affected. 16 The current study also 
has shown similar findings indicating that 
significantly higher numbers of both anterior and  

 inferior AMI patients were found in the middle-
aged and elderly male population (40-69) years. 
 
Culic et al. 17 reported in their study on AMI that 
anterior Myocardial Infarctions were correlated 
with a higher prevalence of diabetes, while 
inferior infarctions were correlated with a lower 
prevalence of hypertension, hypercholesterolemia 
and higher prevalence of smoking.  In our study, 
the prevalence rates of diabetes, 
hypercholesterolemia and hypertension were very 
similar for both groups. But, smokers were more 
in inferior AMI patients.   Nearly half of the AMI 
patients were smokers in both groups at the time 
of attack. Smoking appears to be a major risk 
factor for Inferior AMI where (51.0%) were 
current smokers compared to (46.2%) in the 
anterior AMI group; p=0.003. 
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Other studies18 showed that diabetes, 
hypertension, hypercholesterolemia are more 
common in older patients with anterior AMI 
which is in agreement with our study. 

 
Mortality rate was significantly higher in anterior 
AMI patients (13.9%) than in the inferior group 
(6.2%), p<0.001.  

  
Both the Univariate and Multivariate analysis of 
the present study shows that anterior AMI were 
more likely to be males, hypertensive, aged 
above 50 years, with a history of angina and 
previous MI. Those with inferior AMI were more 
likely to be males, hypertensive, current smokers, 
aged above 50 years, with a history of angina, 
CHF and previous MI.   
 
Conclusion  
 
This study revealed that there is a relationship 
between age, risk factors and site of AMI.  
Anterior and Inferior AMI was more frequent in 
middle-aged and elderly men. Mortality was 
twice higher among anterior AMI subjects than in 
subjects with inferior AMI. 
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  في دولة سريعة التقدم) AMI ( دراسة أنماط الإحتشاء الحاد لعضلة القلب
 

  1هاجر البنالي  2/3عبد الباري بينر،  1عبد الرازق جيهاني، 
مستشفى حمد العام، مجموعة حمد الطبية، الدوحة،  2قسم الإحصاءات الطبية وعلم الأوبئة، 1قسم أمراض القلب وجراحة القلب والأوعية،

3 .وحدة صحة السكان، كلية علوم الأمراض والصحة، جامعة مانشستر، مانشستر، بريطانيابينات قسم ؛ و قطر  
 

  الملخص
إن علـــة  ذلـــك  ،ارتفـــاع معـــدلات المراضـــة والوفيـــات  في الكثـــير مـــن الـــدول العربيـــةفي إن أمـــراض القلـــب والأوعيـــة الدمويـــة تمثـــل الســـبب الرئيســـي 

وظيفــتي الانقبــاض والانبســاط، وإلى قابليــة طويلــة الأمــد للإصــابة باضــطراب النــبض وخلافــه مــن  احتشــاء عضــلة القلــب قــد تــؤدي إلى اخــتلال
  .المضاعفات بعيدة المدى

  
، وتحديـــد )ســـفليأمـــامي أو (، حســـب موقعـــه )AMI(إن هـــذا البحـــث يهـــدف إلى دراســـة أنمـــاط الاحتشـــاء الحـــاد لعضـــلة القلـــب  :الهــــدف

  .المؤشرات التي تساعد على التنبؤ به
  
، مـن القطـريين وغـير القطـريين، الـذين تم تنـويمهم بمستشـفى )AMI(هذه دراسة شاملة تغطي كافة مرضى احتشاء عضلة القلـب الحـاد :طريقةال

تم علــى ضــوء ) AMI(التصــنيف التشخيصــي لاحتشــاء عضــلة القلــب الحــاد. م2003إلى  1991حمــد العــام، بدولــة قطــر، خــلال الفــترة مــن 
: والمعلومات الـتي تم الحصـول عليهـا مبنيـة علـى المحـاور  التاليـة). ICD-9(الدولي للأمراض، الطبعة المعدلة التاسعة معايير ترتكز على التصنيف 

التــدخين، فــرط كلوســترول الــدم، مــرض الســكري، (عمــر المــريض وقــت دخولــه المستشــفى، الجــنس، عوامــل خطــر الإصــابة بــأمراض قلبيــة وعائيــة 
  .، وموقع الاحتشاء)لفاً ومرض الشرايين التاجية الموجود س

  
مـــن الحـــالات بالاحتشـــاء % 55.6، تم تشـــخيص )AMI(تم تنـــويمهم بعلـــة احتشـــاء عضـــلة القلـــب الحـــاد ىمرضـــ 3210مـــن أصـــل  :النتـــائج

 40(السفلي، الاحتشاء الأمامي والسفلي أكثر انتشاراً بين أوساط الرجال، من الفئـة السـنية  بالاحتشاء% 44.4الأمامي، بينما تم تشخيص 
من المرضى المصابين بالأحتشاء السفلي يقعون ضـمن هـذه الفئـة السـنية، وهـي نسـبة تفـوق نسـبة المصـابين بالاحتشـاء % 80.1). عاماً  69 –

قطــريين بغــير القطــريين، نجــد أن معــدل حــالات الســكتات والوفــاة أكثــر ارتفاعــاً بــين عنــد مقارنــة ال%). 76.3(الأمــامي مــن نفــس الفئــة الســنية 
  أوساط القطريين ضمن مجموعة الاحتشاء الأمامي، فيما نجد أن معدلات الإحصار القلبي والوفاة أعلى بشكل ملحوظ بين 
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سنة، المؤشرات الرئيسية للتنبؤ بالإصابة بالمرض في  50فوق الجنس، وارتفاع ضغط الدم، وتقدم العمر ويمثل . أوساط مجموعة الاحتشاء السفلي
  .معدل الوفيات أكثر ارتفاعاً بشكل ملحوظ بين أوساط مرضى الاحتشاء  الأمامي لعضلة القلب. اĐموعتين

  
شـفت أن معـدل الوفـاة بـين كمـا ك. الدراسة الحالية أن هناك ارتباطـاً وثيقـاً بـين العمـر، وعوامـل الاختطـار، وموقـع الاحتشـاءكشفت  :الخلاصة

  .أوساط مرضى الاحتشاء  الأمامي لعضلة القلب يساوي ضعف معدل الوفاة بين أوساط المصابين بالاحتشاء السفلي
  

علـم الأوبئـة، المؤشـرات، الموقـع، عوامـل خطـر الإصـابة بـأمراض قلبيـة وعائيـة، أمـامي، سـفلي، العـلاج، احتشـاء عضـلة القلـب  :الكلمات الدالـة
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