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Abstract

Background: ST-segment elevation myocardial infarction (STEMI) and non-ST-segment elevation myocardial infarction (NSTEMI )
are common types of acute coronary syndrome which are associated with the risk factors of age, obesity, hypertension, and diabetes.
Obijective: The present study aimed to examine the effects of age on the risk factors and clinical symptoms of acute coronary
syndrome.

Methods: A cross-section prospective study was conducted on 125 patients with acute coronary syndrome chosen by non-probability
convenience sampling method in the coronary care unit in Sulaimani, the Kurdistan region of Iraq. Acute coronary syndrome types
were diagnosed through clinical presentations, electrocardiography (ECG), and troponin test. Data was collected using a researcher-
based checklist through face-to-face interviews.

Results: The results indicated that males were the dominant group. The age group 45-65 had the highest prevalence rate of acute
coronary syndrome. The most frequent risk factors for acute coronary syndrome were hypertension (54.4%), dyslipidemia (52%),
smoking (42.4%), and diabetes mellitus (38.4%). Typical chest pain was found to be the most frequent clinical presentation (88%).
There was a significant difference between the age groups in terms of the effect of age on typical and atypical symptoms; however,
neither age nor typical/atypical symptoms had a significant effect on type of acute coronary syndrome. Similarly, family history,
hypertension, diabetes mellitus, obesity, smoking, physical inactivity, and dyslipidemia had no effect on type of acute coronary
syndrome.

Conclusion: Age is a predictive factor for acute coronary syndrome, but family history, hypertension, diabetes mellitus, obesity,
smoking, physical inactivity, and dyslipidemia cannot predict acute coronary syndrome.
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1. Background

Cardiovascular diseases (CVDs) have been regarded as
main causes of mortality in both developing and developed
countries."” The prevalence of CVDs has been reported to
be increasing at a remarkable pace in both low- and middle-
income countries.* CVD can lead to the development of
coronary artery disease in which blood flow to the heart
is limited, which, in turn, gives way to the development of
acute myocardial infarction (AMI), one of the 5 leading
causes of mortality.*

Acute coronary syndrome (ACS) includes a number of
coronary artery diseases, such as ST-segment elevation
myocardial infarction (STEMI), non-ST-segment elevation
myocardial infarction (NSTEMI), and unstable angina

(UA).> Myocardial infarction is a clinical condition in
which blood flow to the myocardium is disturbed, leading
to inadequate oxygenation which, in turn, results in
myocardial injury and subsequent infarction.® According
to research conducted in Iraq, AMI leads to death in 16.1%
of AMI patients,” a rate higher than that seen in other
developing countries, such as Iran (9.4%) and Saudi Arabia
(3.0%).%°

Research has indicated that there are some non-
modifiable risk factors for CVD, and thus for ACS, including
male gender, a family history of CVD, age over 55 years,
and genetics as well as some modifiable risk factors such
as unhealthy diet, diabetes mellitus (DM), obesity, physical
inactivity, systemic arterial hypertension, smoking, and
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dyslipidemia.'*'> Among the abovementioned risk factors,
old age has been regarded as a potent predictor of mortality
in patients with AMI."*'* ACS is associated with typical
and atypical symptoms. Typical symptoms of ACS include
jaw/neck pain, sweating, shortness of breath, arm pain,
and chest pain; its atypical symptoms are mid-back pain,
vomiting, palpitation, weakness, and fainting.'®"

Quite a large number of research studies have focused
on the correlation between ACS and risk factors like
smoking, dyslipidemia, and hypertension'®*%; however,
the relationship between age and atypical and typical
symptoms of ACS has hardly been studied.**

2. Objective

To fill this research gap, the present study aimed to
investigate the influence of age on the presentation of ACS
and to examine whether the risk factors of ACS change
according to age.

3. Methods

3.1. Study Design and Subjects

This cross-sectional prospective study was carried out over
a period of 8 months from August 2018 to March 2019 and
included 125 patients diagnosed with AMI (both STEMI
and NSTEMI). Non-probability convenience sampling was
used to select participants from among all AMI patients
admitted to the coronary care unit in Sulaimani, the
Kurdistan region of Iraq. AMI was diagnosed using clinical
presentations, electrocardiography (ECG), and troponin
test.

3.2. Inclusion/Exclusion Criteria

The study inclusion criteria were AMI and having
undergone treatment; exclusion criteria comprised
having a history of pulmonary embolism, pneumonia,
congestive occlusive pulmonary disease, heart failure, or
cerebrovascular accident. Patients were assigned into three
groups according to their age: young group (<45 years),
middle-age group (45-65 years), and old group (>65) based
on similar studies on the same subject.”?*

3.3. Data Collection

The required data was collected by a researcher-designed
checklist aimed at gathering data on patients” typical and
atypical symptoms of ACS at the time of their admission
to the Coronary Care Unit. To classify typical and atypical
symptoms, the Milner proposed classification was
utilized.” Data collection was carried out by the researcher
and two other nurses who were trained before the study
using face-to-face interviews with the participants. Other
required data, including demographics like age and gender
and risk factors such as obesity (BMI > 30), smoking,
diabetes, hypertension, and so on, was collected from
patients’ current records.

3.4. Statistical Analysis
The collected data wasanalyzed using Statistics for Windows

(version 20.0. Armonk, NY: IBM Corp.). Categorical data
was analyzed through descriptive statistics, and the results
were expressed as numbers (frequency) and percentages.
The chi-square test was used to determine correlations
between categorical variables; a P value less than or equal
to 0.05 was considered significant. Fisher exact test was
used instead of the chi-square test when the expected cell
count of more than 20% equaled less than five.

4. Results

In a prospective study, 125 patients diagnosed with AMI
were recruited in order to examine the effect of age on ACS
presentation and to determine whether it leads to changes
in ACS risk factors. The demographic characteristics
of patients in the present study revealed that nearly half
(41.6%) belonged to the age group 45-65 years, 36.8% were
over 65 years of age, and 21.6% were under 45 years of age.
Most of the patients (67.2%) were male, and 32.8% were
female (Table 1).

The results demonstrated that the most frequent risk
factors for AMI were hypertension (seen in 68 [54.4%)]
patients), dyslipidemia (seen in 65 [52%] patients, smoking
(seen in 53 [42.4%] patients), and DM (seen in 48 [38.4%]
patients. Other risk factors were obesity, family history, and
physical inactivity in 30 (24%), 18 (14.4%), and 4 (3.2%)
patients, respectively (Table 2).

The results of the present study also showed that all
patients with AMI had either typical or atypical chest pain
(88% and 12%, respectively (Table 3).

As revealed by the results, a near equal number of
patients had STEMI as had non-STEMI types of AMI, such
that 50.4% and 49.6% of them had STEMI and non-STEMI
types, respectively (Table 4).

Table 1. Demographic Characteristics of Patients

Characteristics No. %
Age (y)

<45, young 27 21.6
45 - 65, middle age 52 41.6
> 65, old age 46 36.8
Total 125 100.0
Gender

Female 41 32.8
Male 84 67.2
Total 125 100.0

Table 2. Frequency of Risk Factors in Patients

Risk factors PNo(ilt:;:) :g.g?;:)e
Family history 18 (14.4) 107 (85.6)
Hypertension 68 (54.4) 57 (45.6)
Diabetes mellitus 48 (38.4) 77 (61.6)
Obesity 30 (24) 95 (76)
Smoking 53 (42.4) 72 (57.6)
Physical inactivity 4(3.2) 121 (96.8)
Dyslipidemia 65 (52) 60 (48)
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Table 3. Types of Chest Pain in Patients

Symptoms No. %o
Typical 110 88%
Chest pain
Atypical 15 12%
Total 125 100%

Table 4. Types of Myocardial Infarction in Patients

ACS No. %
STEMI 63 50.4
NSTEMI 62 49.6
Total 125 100

Abbreviations: ACS, acute coronary syndrome; STEMI, ST-elevation myocardial
infarction; NSTEMI, non-ST-segment elevation myocardial infarction.

The results revealed that the distribution of typical and
atypical symptoms of AMI were significantly different
between age groups (P=0.03) (Table 5). Therefore, age
can be considered as a predictive factor for types of ACS
symptoms.

However, the results showed that the three age groups
were not significantly different in terms of type of ACS
(P=0.06); therefore, patient age cannot be considered a
predictive factor for type of ACS or myocardial infarction
(MI) (Table 6).

The current results revealed that age and typical/atypical
symptoms did not have a significant effect on ACS in any
of the age groups (Table 7).

Finally, the results of the present study demonstrated
that none of the studied risk factors (i.e. family history,
hypertension, diabetes mellitus, obesity, smoking, physical
inactivity, and dyslipidemia) had a significant effect on
ACS in any of the age groups (P> 0.05) (Table 8).

Table 5. Distribution of Symptoms According to Age

Symptoms
Age G ; ; Total P Val
ge Group Typical Atypical No. (%) alue
No. (%) No. (%)
<45 young 25(92.6) 2(7.4) 27 (100.0)
45-65 middle age 49 (94.2) 3(5.8) 52 (100.0)
0.03
> 65 old age 36 (78.3) 10(21.7) 46 (100.0)
Total 110 (88.0) 15(12.0) 125 (100.0)
Table 6. Distribution of ASC in Different Age Groups
Symptoms
Total
Age Group STEMI NSTEMI No. (%) P Value
No. (%) No. (%)
< 45 young 12 (63.00 10(37.0) 27 (100.0)
45-65 middle age 29 (55.8) 23 (44.2) 52 (100.0)
0.06
> 65 old age 17 (37.0) 29 (63.0) 46 (100.0)
Total 63 (50.4) 62 (49.6) 125 (100.0)

Abbreviations: ACS, acute coronary syndrome; STEMI, ST-elevation myocardial
infarction; NSTEMI, non-ST-segment elevation myocardial infarction.

5. Discussion

Of the recruited 125 patients with AMI, most of them
(41.6%) were between the ages of 45 and 65 years, followed
by 46 patients (36.8%) over the age of 65 and 27 (21.6%)
under the age of 45. These results clearly indicate that
AMI is more prevalent among the middle-aged group
(45-65 years old). Similar findings have been reported
in previously conducted studies.?**** The results also
revealed that AMI was more prevalent among male
patients with 67.2%, while a smaller percentage of females
(32.8%) had AMI. This finding is in good agreement with
previous studies that have referred to male gender as a risk
factor for ACS.?6230

Hypertension was found to be the most frequent risk
factor among the studied AMI patients, such that 65 cases
(54.4%) had hypertension. Other most frequent risk factors
were observed to be dyslipidemia (52%), smoking (42.4%),
diabetes mellitus (38.4%), obesity (24%), family history
(14.4%), and physical inactivity (3.2%). Similar to the
present study, Mirza et al conducted a study in Sulaimani,
Iraq to examine risk factors for ACS among patients under
the age of 40 years. They concluded that obesity, smoking,
number of diseased vessels, hypertension, family history
of ACS, and diabetes mellitus were, sequentially, the most
frequent risk factors for ACS.*® This finding is also in line
with many other previously conducted studies that have
referred to smoking, hypertension, diabetes, obesity, and
dyslipidemia as risk factors for the development of ACS.*"**

Chest pain has been introduced as the most common
presentation of an ACS. Reports indicate that 20% to
25% of patients who refer to the emergency department
are later found to have ACS.* Similarly, the results of the
present study demonstrated that most of the patients with
AMI (88%) had typical chest pain and the rest 12% had
atypical chest pain. This finding is also in line with those of
the study conducted by El-Menyar et al.*

The current results further indicated that the number of
patients with STEMI was almost equal that of patients with
NSTEMI types of AMI. However, based on a report by the
American Heart Disease Association Statistics Committee
and Stroke Statistics Subcommittee, two-thirds of patients
have NSTEMI and the rest have STEMI.* Conversely,
in their study carried out on 2090 patients with ACS,
Montalescot et al reported that a larger number of patients
had STEMI.* These differences can only be because of the
sampling methods and procedures.

The results of the present study indicated that the three
studied age groups were significantly different in terms
of distribution of typical and atypical symptoms. Typical
symptoms were more prevalent in the patients under the
age of 65 (i.e. those in the < 45 and 45-56 age groups), while
the old age group (over 65) had more atypical presentations.
This finding is in good agreement with those of the study
carried out by El-Menyar et al, who observed that older
patients with ACS usually develop atypical symptoms.*

The present study revealed that the three age groups
were different regarding the distribution of types of ACS
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Table 7. Collective Effects of Age and Symptoms on ACS

ACS
Total
Age Symptoms STEMI NSTEMI No. (%) P value
No. (%) No. (%)
Typical 15 (60.0) 10 (40.0) 25 (100.0)
<45 Atypical 2 (100.0) 0(0.0) 2 (100.0) 0.260
Young
Total 17 (63.0) 10 (37.0) 27 (100.0)
Typical 27 (55.1) 22 (44.9) 49 (100.0)
45 -65 .
Middle age Atypical 2 (66.7) 1(33.3) 3 (100.0) 0.695
Total 29 (55.8) 23 (44.2) 52 (100.0)
Typical 15 (41.7) 21 (58.3) 36 (100.0)
> 65 .
Al Atypical 2 (20.0) 8 (80.0) 10 (100.0) 0.209
Total 17 (37.0) 29 (63.0) 46 (100.0)
Typical 57 (51.8) 53 (48.2) 110 (100.0)
Total Atypical 6 (40.0) 9 (60.0) 15 (100.0) 0.390
Total 63 (50.4) 62 (49.0) 125 (100.0)

Abbreviations: ACS, acute coronary syndrome; STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction.

Table 8. Effects of Age and the Risk Factors on ACS

ACS
Risk Factors Age Groups STEMI NSTEMI sz(i} ) P value
. o
No. (%) No. (%)

<45 Young 5(55.6) 4 (44.4) 9 (100.0) 0.512

45-65 Middle age 3 (42.9) 4957.1) 7 (100.0) 0.423
Family history

>65 Old age 1(50.0) 1(50.0) 2 (100.0) 0.610

Total 9 (50.0) 9 (50.0) 18 (100.0) 0.912

<45 Young 3 (100.0) 0(0.0) 3 (100.0) 0.159

45-65 Middle age 13 (46.4) 15 (53.6) 28 (100.0) 0.143
Hypertension

>65 Old age 14 (37.8) 23 (62.2) 37 (100.0) 0.802

Total 30 (44.1) 38 (55.9) 68 (100.0) 0.125

<45 Young 5 (62.5) 3(37.5) 8 (100.0) 0.974

45-65 Middle age 8(47.1) 9 (52.9) 17 (100.0) 0.378
Diabetes mellitus

>65 Old age 8(34.8) 15 (65.2) 23 (100.0) 0.760

Total 21 (43.8) 27 (56.3) 48 (100.0) 0.240

<45 Young 3 (60.0) 2 (40.0) 5 (100.0) 0.879

45-65 Middle age 5(41.7) 7 (58.3) 12 (100.0) 0.262
Obesity

>65 Old age 6 (46.2) 7 (53.8) 13 (100.0) 0.417

Total 14 (46.7) 16 (53.3) 30 (100.0) 0.639

<45 Young 11 (73.3) 4(26.7) 15 (100.0) 0.212

45-65 Middle age 14 (56.0) 11 (44.0) 25 (100.0) 0.974
Smoking

>65 Old age 7 (53.8) 6 (46.2) 13 (100.0) 0.136

Total 32 (60.4) 21 (39.6) 53 (100.0) 0.056

<45 Young 1 (100.0) 0(0.0) 1(100.0) 1.00

45-65 Middle age 1(100.0) 0(0.0) 1(100.0) 0.369
Physical inactivity

>65 Old age 1(33.3) 2 (66.7) 3 (100.0) 0.893

Total 2 (50.0) 2 (50.0) 4 (100.0) 0.987

< 45 Young 8 (57.1) 6(42.9) 14 (100.0) 0.516

45 -65 Middle age 16 (61.5) 10 (38.5) 26 (100.0) 0.402
Dyslipidemia

> 65 Old age 10 (40.0) 15 (60.0) 25 (100.0) 0.641

Total 34 (52.3) 31 (47.7) 65 (100.0) 0.657
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(STEMI and NSTEMI); however, this difference was not
significant. This finding is not in line with the results
obtained by Asgar Pour et al, who stated that older patients
with an average age of 71.32 years and younger patients
with a mean age of 53.75 years were significantly different
in terms of ACS type."” This difference can be attributed
to differences in classification of the age groups between
that study and the present one. Moreover, Asgar Pour et al
considered UA in addition to STEMI and NSTEMI, which
can have a significant effect on the discrepancy between
the results of the 2 studies. Reda et al also concluded that
there was a significant difference between age groups
regarding ACS types®®; however, similar to Asgar Pour et
al, they studied three types of ACS (STEMI, NSTEMI, and
UA), which can explain the observed difference between
those studies and the present one.

The results of the present study demonstrated that the
variables of age and typical/atypical symptoms of ACS had
no significant effect on type of ACS (STEMI or NSTEMI)
in any of the studied age groups. No previously conducted
study was found to have compared the effect of typical/
atypical symptoms on STEMI and NSTEMI in the same
age groups; therefore, this finding cannot be compared to
any other findings.

Based on the current results, it was concluded that
none of the risk factors (family history, hypertension,
diabetes mellitus, obesity, smoking, physical inactivity, and
dyslipidemia) had a significant effect on the development
of ACS in the studied age groups. However, in the present
study, intergroup comparisons were not performed.
Asgar Pour et al compared an older group with ACS with
a younger one and concluded that the two groups were
significantly different regarding smoking, obesity, and
hypertension.”” Similar to the current results, however,
Reda et al concluded that obesity and hypertension did
not have a significant effect on the development of ACS.
The differences between the studies can be attributed to
differences in age grouping, number of patients, and other
uncontrollable variables.

The present study had some limitations, the first of which
was the limited number of patients, which can restrict the
generalizability of the results to other populations. Another
limitation was that different age groups were not compared
(intergroup comparison) regarding the effect of the studied
risk factors on the development of their ACS. Therefore,
future studies are recommended to recruit a larger study
sample and to compare different age groups regarding the
risk factors proposed by the relevant literature.

6. Conclusion

Hypertension, smoking, and diabetes are the most
frequent risk factors for ACS. Typical chest pain is the most
common clinical presentation of ACS; however, atypical
chest pain is frequent among older patients. Different
age groups differ significantly in typical and atypical
symptoms of ACS. However, age cannot be considered
as a predictive factor for the type of ACS (i.e. STEMI or

Research Highlights

What Is Already Known?

Research has indicated that there are some non-
modifiable risk factors for CVD, and thus for ACS,
including male gender, a family history of CVD, age over
55 years, and genetics as well as some modifiable risk
factors, such as unhealthy diet, DM, obesity, physical
inactivity, systemic arterial hypertension, smoking, and
dyslipidemia. Among the abovementioned risk factors,
old age has been regarded as a potent predictor of
mortality in patients with AMI. ACS is associated with
typical and atypical symptoms. Typical symptoms of ACS
include jaw/neck pain, sweating, shortness of breath, arm
pain, and chest pain, and its atypical symptoms are mid-
back pain, vomiting, palpitation, weakness, and fainting..

What This Study Adds?

Quite a large number of research studies have focused
on the correlation between ACS and risk factors like
smoking, dyslipidemia, and hypertension; however, the
relationship between age and atypical/ typical symptoms
of ACS has hardly been studied. To fill this research gap,
the present study investigated the influence of age on
the presentation of ACS and examined whether the risk
factors of ACS change according to age.

NSTEMI). Also, STEMI and NSTEMI cannot be predicted
through typical and atypical symptoms. Finally, family
history, hypertension, diabetes mellitus, obesity, smoking,
physical inactivity, and dyslipidemia have no significant
effect on the development of ACS. Following the findings
of the present study, it is recommended that patients with
risk factors like hypertension, smoking, and diabetes be
provided with a diagnostic examination to determine the
presence or absence of ACS. Moreover, age can be used as
a factor to predict the type of ACS presentations.
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