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Abstract

Background: The purpose of the study was to evaluate clinical manifestations of acute myocardial infarction as classified by age
and gender.
Methods: This cross sectional study was conducted in a coronary care unit of a regional urban medical center in northern Iran
(Amol). A total of 366 patients diagnosed with acute myocardial infarction were recruited from January to June 2013. Patient demo-
graphic information, past medical history, and current symptom data were collected.
Results: Multivariate logistic analyses were performed to identify risk predictors of myocardial infarction patients classified by age
and gender. Risk predictors for older patients were dyspnea, OR = 1.76 (95% CI 1.01, 3.06), weakness odds ratio = 2.35 (95% CI 1.31, 4.21),
nausea odds ratio = 1.83 (95% CI 1.04, 3.20), vomiting odds ratio = 2.48 (95% CI 1.34, 4.57), fatigue odds ratio=1.87 (95% CI 1.02, 3.39),
belching, odds ratio = 2.13 (95% CI 1.08, 4.20), and hiccups odds ratio = 2.81 (95% CI 1.25, 6.30). Sub group analysis in older women
patients identified weakness odds ratio = 3.13 (95% CI 1.11, 8.85), and belching odds ratio = 34.70 (95% CI 3.86, 312.2) as risk predictors.
Among older men patients, the predominant symptoms were sweating odds ratio = 3.74 (95% CI 1.06, 13.2) and vomiting odds ratio
= 2.54 (95% CI 1.10, 5.91).
Conclusions: This study concludes that older acute myocardial infraction patients were more likely to have non-specific symptoms.
Initial assessment for acute myocardial infarction should consider the possibility of non-specific clinical manifestations, such as
weakness and belching in older women, and sweating and vomiting in older men.
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1. Background

It is estimated that one in every 5 deaths worldwide
is attributable to acute myocardial infarction (1), with
≥ 30% mortality rate in patients > 70 years of age (2).
Unfortunately, cardiovascular disease rates are increas-
ing in low-income, developing countries, largely due to
modifiable risk factors (including sedentary lifestyle, obe-
sity, tobacco use, high blood pressure, hyperlipidemia,
and occupational-mental stress), and lack of adherence to
health advice (3, 4). Overall, the prevalence of cardiovascu-
lar disease is 0.5% in men, 0.18% in women between 35 and
44 years; and 20.5% in men, 17.1% in women over the age

of 60 years (5). In Iran, there are approximately 3.6 million
patients with cardiovascular disease; acute myocardial in-
farction is the most common cause of death, accounting
for 46% of cardiovascular disease-related deaths, close to
150,000 people (6-8). The mortality rate in cardiovascu-
lar disease is decreasing in men, however, this trend is
reversed in women in whom responses to treatment are
poorer (9). Women are less likely to have their acute my-
ocardial infarction symptoms detected and, consequently,
hospital referrals are delayed (10). According to the world
health organization report, approximately 25 million peo-
ple will die due to cardiovascular disease in 2020 (11). The
high burden of disease (DALY) associated with cardiovascu-
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lar disease is particularly pronounced in young people (12)
who are at greater risk of premature death in developing
countries (13).

The clinical features of acute myocardial infarction in
older patients differs compared to younger patients (2).
The specificity of acute myocardial infarction symptoms
declines with increased age and patients over 80 years old
show similar symptoms (14). However, younger patients
may also experience non-specific symptoms for weeks or
months before a cardiac event (15). Precipitant acute my-
ocardial infarction symptoms are also differentiated by
gender; usually women will experience non-specific symp-
toms, which are associated with a worse prognosis than
symptoms experienced by men (16). Also, based on avail-
able databases, there were no similar studies that assessed
this issue in Iranian cardiac patients. Therefore, it is im-
portant to identify non-specific acute myocardial infarc-
tion symptoms and associated factors to assist achieving
diagnostic certainty and appropriate treatment within 24
hours.

The aim of this study is to identify the clinical signs and
symptoms of acute myocardial infarction by age and gen-
der in Iranian acute myocardial infarction patients.

2. Methods

2.1. Design and Sample

A cross-sectional study design is optimum to ascertain
point prevalence data (17) about symptoms of acute my-
ocardial infarction with 366 patients (recruited between
January and June 2013) who were diagnosed with acute my-
ocardial infarction using a purposive sampling method. A
sample size of 418 patients (G*Power 3.0.10) will be suffi-
cient to detect a clinically important difference of 15% be-
tween men and women in the symptoms of myocardial
infarction rate based on previous work (18), using a two-
sided Z-test of the difference between proportions with
90% power and a 5% significance level. A total of 366 from
418 questionnaires were collected. The response rate was
87%.

Data were collected through questionnaires after 24
hours of admission to the CCU (data were collected by in-
terviewing illiterate patients). Patient diagnosis and ad-
mission criteria were determined by the cardiologist in re-
lation to electrocardiographic changes in ST segment, ST-
elevation myocardial infarction. ST-elevation myocardial
infarction is characterized as: ST elevation more 0.2 mV in
leads V1 - V4 or over 0.1 mV in leads I, II, III, aVL, aVF, V5, V6.
Non ST elevation myocardial infarction is characterized as:
1) the existence of angina for more than 20 minutes along
with an increase in a cardiac biochemical marker of my-
ocardial necrosis (troponin or creatine kinase-MB); 2) > 1.0

mm but < 2.0 mm in V1 - V4; and 3) electrocardiographic
changes in ST segment depression: > 1.0 mm depression
at 80 ms following the J point and inverted T; pathological
Q waves [duration _0.03s amplitude Q: R ratio _25%] (10);
4) no history of musculoskeletal pain for at least one week
before manifestation of the symptoms; 5) no digestive dis-
eases such as peptic ulcer and gastro esophageal reflux dis-
ease; and 6) no congestive heart failure (19).

By reviewing published studies about clinical symp-
toms of acute myocardial infarction obtained through
PubMed, Medline, and CINAHL, as well as scientific infor-
mation database during 2000 - 2012, a 2-part questionnaire
was developed. The keywords used in the literature re-
view were “acute myocardial infarction”, “signs”, “older”,
“middle-aged”, and “clinical features”. Part I of the 2-part
questionnaire derived demographic information (Table 1),
past medical history, and laboratory tests on admission.
Part II identified signs and symptoms of acute myocardial
infarction, pain radiation, type of myocardial infraction,
and site of involvement. All data were obtained through a
semi-structured patient interview and a focused review of
the medical file.

All questionnaire items were cross-checked by an ex-
pert panel of 10 cardiologists whose recommendations
were included in the final questionnaire. Scale content va-
lidity ratio and scale content validity index were calculated
to perform quantitative content validity. For calculating
Scale Content Validity Ratio, the expert panel was asked to
assess each item using a 3-point Likert scale: 1 = essential, 2
= useful but not essential, and 3 = unessential. According
to the Lawshe’s table (20), items with content validity ratio
score of 0.56 or above were selected for inclusion (21). For
the Content Validity Index, based on Waltz and Bausell sug-
gestions, the same panel was asked to evaluate the items
according to a 4-point Likert scale; 1 = not relevant, 2 =
somewhat relevant, 3 = relevant, and 4 = very relevant (22).
A Content Validity Index score of 0.80 or above was consid-
ered satisfactory (23). The scale content validity index and
content validity ratio was 0.89 and 0.83, respectively.

2.2. Ethical Considerations

This study was conducted according to the Helsinki
statement (24) and has been approved by the associated
Mazandaran University of medical sciences ethics commit-
tee on May 2013. All patients gave full written informed
consent. Further, there were no specific therapeutic or di-
agnostic procedures or additional costs incurred as part
of the study participation. All interviews took place in
quiet private treatment rooms away from disturbances
and other people. Confidentiality was maintained by as-
signing numeric codes to the patients.
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2.3. Statistical Analysis

Data were analyzed using the SPSS version 13 software
(released 2007; SPSS for Windows, SPSS Inc., Chicago, IL,
USA) with statistical significance set at P < 0.05. Differ-
ences between the 2 age-groups on demographical and
clinical details were assessed using Chi-square tests with
odds ratios (95% Confidence Interval) presented. A logistic
regression was performed on the clinical symptoms and
pain sites comparing the age groups adjusting for demo-
graphics and type of myocardial infraction.

3. Results

Nearly 2/3 were men and more than 1/2 were older than
60 years. Nearly 1/2 of the patients had a Non ST eleva-
tion myocardial infarction presentation. Demographics
and acute myocardial infarction clinical symptoms as a
function of age (older > 60 years versus middle-aged≤ 60
years) are shown in Table 1.

Pearson’s χ2 analyses indicated that patients over 60
years of age were more likely to have hypertension (χ2 (1)
= 24.91,ϕ = 0.22, odds ratio = 2.64), diabetes (χ2 (1) = 5.32,ϕ
= 0.10, odds ratio = 1.53), and hyperlipidemia (χ2 (1) = 7.31,
ϕ = 0.12, odds ratio = 1.64), than patients aged < 60 years
of age. On the other hand, patients aged < 60 years were
more likely to have a history of smoking than those aged >
60 (χ2 (1) = 11.29,ϕ = -0.15, odds ratio = 0.54).

The most common presenting symptoms were chest
pain and sweating, regardless of age. Multivariate logis-
tic regression analysis (adjusting for demographics and
myocardial infraction presentation) revealed that patients
aged > 60 years showed more commonly presenting
symptoms of dyspnea, weakness, nausea, vomiting, fa-
tigue, hiccups, and belching (Table 2). Subgroup analy-
sis by gender showed that women aged > 60 years were
more likely to experience weakness, sweating, and belch-
ing compared to younger women (Table 3). Older men (>
60 years) were more likely to experience vomiting than
younger men (Table 3). Across the sample as a whole, the
most common sites of pain were the sternum, left side of
the chest, arm, shoulder, and scapula. There were no differ-
ences between the 2 age groups on the pain locations (not
shown). In addition Figure 1 presented frequency of clini-
cal symptoms in middle-aged and older patients.

4. Discussion

This study examined clinical presentation factors of
older patients with acute myocardial infarction as com-
pared to middle-aged patients. The clinical risk predictors

for older patients were dyspnea, weakness, nausea, vom-
iting, fatigue, belching, and hiccups. Sub group analysis
by gender demonstrated that predominant symptoms in
older women were weakness, and belching compared to
younger women. In contrast, older men were more likely
to experience vomiting compared to younger men. These
findings are supported by previous studies that have iden-
tified atypical symptoms of acute myocardial infarction
(25). For example, Hwang et al. (2009) found that the odds
of dyspnea, weakness, vomiting, and nausea were higher
in older acute myocardial infarction patients compared to
younger patients (26). However, other research has found
that the odds of dyspnea, weakness, and vomiting for pa-
tients older than 60 years are greater than younger pa-
tients, results that are inconsistent with previous findings
(27, 28). Nausea and vomiting may occur, presumably due
to activation of the vagal reflex or stimulation of left ven-
tricular receptors as part of the Bezold-Jarisch reflex (10).
Importantly, cardiovascular disease in older patients is not
seen in isolation as they generally have at least one other
multiple chronic medical conditions. It is plausible that
psychological changes associated with aging might also af-
fect the presentation of symptoms. Importantly, the study
results support the findings that age is a factor for atypi-
cal symptoms of acute myocardial infarction in Iranian pa-
tients (29, 30), and particularly with older age associated
with diabetes and hyperlipidemia (31).

The results of this study found that older patients with
acute myocardial infarction had statistically significantly
increased odds of dyspnea, weakness, vomiting, nausea,
and hiccups, which was several times greater than what
was seen in middle-age acute myocardial infarction pa-
tients. The results of this study showed that chest pain oc-
curs more often in younger middle aged acute myocardial
infarction patients. In a study conducted by the Nobahar et
al. (2005), chest pain symptoms were negatively correlated
with age, with less chest pain complaints associated with
increasing age (32). Accordingly, the results of other stud-
ies demonstrated that patients less than 65 years old re-
ported more chest pain than older patients (33-36). In con-
trast, older adults with acute myocardial infarction are less
likely to complain of chest, arm, or shoulder pain, which
is also consistent with previous study (36). Hypothetically
older patients often may have co-morbid conditions such
as diabetes, and may have associated changes in pain per-
ception thresholds, although further research is needed
for the confirmation of this observation (37).

In the study of Majidi et al. (2011), which compared
signs and symptoms of acute coronary syndrome in men
and women patients, symptoms such as fatigue, lighthead-
edness, dizziness, nausea, dyspepsia, and fear were more
common in women (38). In addition, other studies have
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Figure 1. Frequency of Clinical Symptoms in Middle-Aged and Older Patients

reported that symptoms of acute myocardial infarction in
men and women are different (39, 40). Diabetes, hyper-
tension, and peripheral neuropathy are more common in
women. Further, men and women are differences in nerve
receptors and pain pathways, and understanding of un-
pleasant stimuli may differ as well (31).

In the study of Brieger et al. (2009), dyspnea was the
most common sign of acute myocardial infarction in pa-
tients over 85 years and nausea and vomiting increased the
odds of MI 2 fold (27). According to the study of Haro’s et
al. (2006), older patients experienced fatigue more com-
monly (41). Culic et al. (2002), stated that dyspnea, weak-
ness, fatigue, coughing, and nausea can be due to neuropa-
thy and dysfunction of autonomic nerve fibers (42). Older
age of patients, especially associated with hyperlipidemia
and diabetes, may be one explanation for atypical symp-
toms in patients with myocardial infraction (2). These pre-
vious research findings are consistent with the present
study. Importantly, these other studies that were discussed
did not appear to adjust their analysis for the effects of gen-
der.

Goch et al. (2009), showed a high prevalence of dia-
betes, hypertension, and a lower prevalence of smoking
and dyslipidemia in older myocardial infraction patients
(2). However, Scoenenberger et al. (2011), identified that
dyslipidemia and smoking are prevalent in younger my-
ocardial infraction patients (43). Smoking is a risk fac-

tor, which plays an important role in early atherosclerosis
(44), increases the oxidation of LDL cholesterol, and also
damages vasodilatation of coronary endothelium (45). The
results of this study showed that most patients smoked
cigarettes, which are consistent with Shirashi’s (2005)
study. In the study of Shirashi, smoking in individuals
younger than 40 years was the most important risk fac-
tor related to the disease. The risks associated with smok-
ing is due to its role in increasing fibrinogen concentra-
tions and platelet deficits, impairing fibrinolytic activities,
decreasing reserved coronary flow, and the increased risk
for vasospasm during smoking (46). In the study of Sepa-
rhrahm and Shemirani (2007), smoking was a more com-
mon risk factor than hypertension for coronary artery dis-
ease in young adults (47). Our findings are consistent with
the previous findings that harmful effects of smoking be-
haviors can be an associated risk factor for cardiovascular
disease.

A total of 6 important variables associated with atyp-
ical presentation were prior heart failure, prior stroke,
older age, diabetes, being a woman, and nonwhite racial/
ethnic group (29). There were no clear causes regarding
occurrence of acute myocardial infarction without chest
pain, although multidimensional mechanisms are likely
responsible for this clinical manifestation. One potential
theory is that the chest pain is caused by irritation of so-
matic or visceral nerve fibers (10). Visceral nerve fibers orig-
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inate from the heart, blood vessels, and visceral pleura and
enter the spinal cord at different levels. Stimulation of
these fibers present symptoms that are not localized in a
particular area and often they are difficult to describe by
the patient (48). Some evidence shows that patients with
silent acute myocardial infarction are more likely to have
the disease go undiagnosed or be misdiagnosed, are less
likely to receive reperfusion therapy, and also have a poorer
prognosis (16).

4.1. Limitations

The study is limited by a convenience sample of self-
selected patients presenting for cardiac treatment follow-
ing an acute myocardial infarction. Further, it was not
possible in this exploratory study to assess other factors,
which affect acute myocardial infarction symptoms such
as musculoskeletal disease, neurological and cognitive dis-
orders, and lifestyle differences.

4.2. Implication forHealthPolicy/Practice/Research/Medical Ed-
ucation

Based on available databases, there were no similar
studies that assessed this issue in Iranian cardiac patients.
This study showed that various risk predictors of AMI are
for older men (sweating and vomiting) and older women
(weakness and belching). Be aware that atypical symptoms
of AMI may result in earlier diagnosis and treatment fur-
ther that. Therefore, nurses will be able to improve pa-
tients‘ lives through earlier diagnosis.

In conclusion, our results indicated inconsistencies be-
tween clinical manifestations of acute myocardial infarc-
tion between middle-aged and older patients while some
symptoms were atypical. A lack of knowledge regarding
different symptoms based on age and gender could be im-
plicated with adverse clinical outcomes. Since investigat-
ing status of patients is one of the important nursing activ-
ities and nurses can play an important role in correct eval-
uation, treatment of angina and preventing its dangerous
complications. Considering that nurses need to be con-
cerned about symptom patterns, especially atypical symp-
tom presentations, and the way of investigating them in
providing nursing care for the patients, particularly for
women. Understanding atypical presentation may lead to
earlier diagnosis and treatment for patients with acute my-
ocardial infarction. Therefore, identification of patients
with presentation of atypical symptoms, especially in the
older population, may prove relevant in improving prog-
nosis. Earlier treatment and recovery from acute myocar-
dial infarction will improve life quality for patients and can
potentially offset economic and public health costs associ-
ated with Coronary Heart Disease disability. It is also essen-

tial that nurses provide patient education related to pre-
ventable risk factors such as smoking cessation and diet
management.

Acknowledgments

This study is a result of research project No. 55. We ap-
preciate the cooperation of the staff of research vice chan-
cellor, Imam Reza hospital Amol and the patients who par-
ticipated in this research.

Footnotes

Conflicts of Interest: The authors declare that they have
no conflict of interests.

Funding/Support: This study was financially supported
by Mazandaran University of Medical Sciences.

References

1. Anderson JL, Morrow DA. Acute Myocardial Infarction. N Engl J
Med. 2017;376(21):2053–64. doi: 10.1056/NEJMra1606915. [PubMed:
28538121].

2. Goch A, Misiewicz P, Rysz J, Banach M. The clinical manifesta-
tion of myocardial infarction in elderly patients. Clin Cardiol.
2009;32(6):E46–51. doi: 10.1002/clc.20354. [PubMed: 19382276].

3. Access Investigators . Management of acute coronary syndromes in
developing countries: acute coronary events-a multinational survey
of current management strategies. Am Heart J. 2011;162(5):852–859
e22. doi: 10.1016/j.ahj.2011.07.029. [PubMed: 22093201].

4. Paudel R, Panta OB, Paudel B, Paudel K, Pathak OK, Alurkar VM. Acute
coronary syndrome in elderly-the difference compared with young in
intensive care unit of a tertiary hospital in western Nepal. J Clin Diag-
nos Res. 2009;3:1289–96.

5. Shah N, Kelly AM, Cox N, Wong C, Soon K. Myocardial Infarction in
the "Young": Risk Factors, Presentation, Management and Progno-
sis. Heart Lung Circ. 2016;25(10):955–60. doi: 10.1016/j.hlc.2016.04.015.
[PubMed: 27265644].

6. Beyranvand MR, Kolahi AA, Ghafelbashi SHR. characteristics and diag-
nosis patients with primary diagnosis of acute coronary syndrome. J
Babol Univ Med Sci. 2008;10(3):76–82.

7. Ghafari S, Hakim SH. Sagheb Asl E.[Course of twenty years the preva-
lence of risk factors model of treatment complications and mortal-
ity from acute myocardial infarction in shahid madani’s heart unit in
Tabriz (Persian)]. Medical Journal of Tabriz University of Medical Science
Health Service. 2008;3(30):89–95.

8. Saberi F, Adib-Hajbaghery M, Zohrehea J. Predictors of prehospital de-
lay in patients with acute myocardial infarction in kashan city. Nurs
Midwifery Stud. 2014;3(4). e24238. [PubMed: 25741517].

9. Khot UN, Johnson MJ, Lowry AM, Rajeswaran J, Kapadia S, Shishehbor
MH, et al. The Time-Varying Risk of Cardiovascular and Noncardio-
vascular Readmissions Early After Acute Myocardial Infarction. J Am
Coll Cardiol. 2017;70(8):1101–3. doi: 10.1016/j.jacc.2017.06.043. [PubMed:
28818193].

10. Sharifnia H, Haghdoost AA, Nazari R, Bahrami N, Soleimani MA, Por-
mand K. Relationship of risk factors and ST segment changes with
symptoms of acute coronary syndrome. Koomesh. 2013;15(1):46–53.

Crit Care Nurs J. 2018; 11(1):e68676. 5

http://dx.doi.org/10.1056/NEJMra1606915
http://www.ncbi.nlm.nih.gov/pubmed/28538121
http://dx.doi.org/10.1002/clc.20354
http://www.ncbi.nlm.nih.gov/pubmed/19382276
http://dx.doi.org/10.1016/j.ahj.2011.07.029
http://www.ncbi.nlm.nih.gov/pubmed/22093201
http://dx.doi.org/10.1016/j.hlc.2016.04.015
http://www.ncbi.nlm.nih.gov/pubmed/27265644
http://www.ncbi.nlm.nih.gov/pubmed/25741517
http://dx.doi.org/10.1016/j.jacc.2017.06.043
http://www.ncbi.nlm.nih.gov/pubmed/28818193
http://jccnursing.com


Taghipour B et al.

11. Reynolds K, Go AS, Leong TK, Boudreau DM, Cassidy-Bushrow AE, Fort-
mann SP, et al. Trends in Incidence of Hospitalized Acute Myocar-
dial Infarction in the Cardiovascular Research Network (CVRN). Am
J Med. 2017;130(3):317–27. doi: 10.1016/j.amjmed.2016.09.014. [PubMed:
27751900].

12. Wong CP, Loh SY, Loh KK, Ong PJ, Foo D, Ho HH. Acute myocardial
infarction: Clinical features and outcomes in young adults in Sin-
gapore. World J Cardiol. 2012;4(6):206–10. doi: 10.4330/wjc.v4.i6.206.
[PubMed: 22761974].

13. Sezavar SH, Valizadeh M, Moradi M, Rahbar MH. Trend of changes in
age and gender of patients admitted in Rasul-e-Akram hospital with
first acute myocardial infarction from 1998 to 2007. J Ardabil UnivMed
Sci. 2010;10(1):29–37.

14. Bruyninckx R, Aertgeerts B, Bruyninckx P, Buntinx F. Signs
and symptoms in diagnosing acute myocardial infarction and
acute coronary syndrome: a diagnostic meta-analysis. Br J Gen
Pract. 2008;58(547):105–11. doi: 10.3399/bjgp08X277014. [PubMed:
18307844].

15. Arslanian-Engoren C, Engoren M. Physiological and anatomical
bases for sex differences in pain and nausea as presenting symp-
toms of acute coronary syndromes. Heart Lung J Acute Crit Care.
2010;39(5):386–93.

16. DeVon HA, Ryan CJ, Ochs AL, Shapiro M. Symptoms across the contin-
uum of acute coronary syndromes: differences between women and
men. Am J Crit Care. 2008;17(1):14–24. quiz 25. [PubMed: 18158385].

17. Porta M, Greenland S, Hernan M, dos Santos Silva I, Last JM.Adictionary
of epidemiology. Oxford University Press. Oxford: Oxford; 2014.

18. Sharif Nia SH, Haghdoost AA, Nazari R, Rezaie R, Sa’atsaz S, Seyyedi
Andi SJ, et al. Difference in clinical symptoms of myocardial infarc-
tion between men and women. Iran J Crit CareNurs Spring. 2011;4(1):33–
8.

19. Sharif Nia H, Haghdoost AA, Chan YH, Tabari F, Hashemi A, Alaei B, et
al. Serum ferritin and iron in diabetic and non-diabetic with acute
myocardial infarction. Life Sci J. 2012;9(4):2740–5.

20. Lawshe CH. A Quantitative Approach to Content Validity. Pers Psychol.
1975;28(4):563–75. doi: 10.1111/j.1744-6570.1975.tb01393.x.

21. Hajizadeh E, Asghari M. Statistical methods and analyses in health
and biosciences a research methodological approach. Tehran: Jahade
Daneshgahi Publications; 2011.

22. Waltz CF, Bausell BR. Nursing research: design statistics and computer
analysis. FA Davis; 1981.

23. Polit DF, Beck CT. The content validity index: are you sure you
know what’s being reported? Critique and recommendations. Res
Nurs Health. 2006;29(5):489–97. doi: 10.1002/nur.20147. [PubMed:
16977646].

24. General Assembly of the World Medical A. World Medical Associa-
tion Declaration of Helsinki: ethical principles for medical research
involving human subjects. J Am Coll Dent. 2014;81(3):14–8. [PubMed:
25951678].

25. Pinto D, Lunet N, Azevedo A. [Prevalence and determinants of atypi-
cal presentation of acute coronary syndrome]. Acta Med Port. 2011;24
Suppl 2:307–18. [PubMed: 22849917].

26. Hwang SY, Park EH, Shin ES, Jeong MH. Comparison of factors asso-
ciated with atypical symptoms in younger and older patients with
acute coronary syndromes. J Korean Med Sci. 2009;24(5):789–94. doi:
10.3346/jkms.2009.24.5.789. [PubMed: 19794972].

27. Brieger D, Eagle KA, Goodman SG, Steg PG, Budaj A, White K, et
al. Acute coronary syndromes without chest pain, an underdiag-
nosed and undertreated high-risk group: insights from the Global
Registry of Acute Coronary Events. Chest. 2004;126(2):461–9. doi:
10.1378/chest.126.2.461. [PubMed: 15302732].

28. Milner KA, Funk M, Richards S, Vaccarino V, Krumholz HM. Symptom
predictors of acute coronary syndromes in younger and older pa-
tients. Nurs Res. 2001;50(4):233–41. [PubMed: 11480532].

29. Canto JG, Shlipak MG, Rogers WJ, Malmgren JA, Frederick PD, Lam-
brew CT, et al. Prevalence, clinical characteristics, and mortality

among patients with myocardial infarction presenting without chest
pain. JAMA. 2000;283(24):3223–9. [PubMed: 10866870].

30. Han JH, Lindsell CJ, Hornung RW, Lewis T, Storrow AB, Hoekstra JW,
et al. The elder patient with suspected acute coronary syndromes in
the emergency department. Acad Emerg Med. 2007;14(8):732–9. doi:
10.1197/j.aem.2007.04.008. [PubMed: 17567963].

31. Taghipour B, Sharif Nia H, Kaveh H, Heidaranlu E, Shahidi Far S,
Emami Zeydi A, et al. Clinical manifestations of myocardial infarc-
tion in diabetic and non-diabetic patients. Iran J Crit Care Nurs.
2014;7(2):120–7.

32. Nobahar M, Vafai A. Comparison classic symptoms in acute coro-
narysyndromes among young and old patienhts. JQazvinUnivMedSci.
2005;34:18–22.

33. Alexander KP, Newby LK, Cannon CP, Armstrong PW, Gibler WB,
Rich MW, et al. Acute coronary care in the elderly, part I: Non-
ST-segment-elevation acute coronary syndromes: a scientific state-
ment for healthcare professionals from the American Heart Associ-
ation Council on Clinical Cardiology: in collaboration with the So-
ciety of Geriatric Cardiology. Circulation. 2007;115(19):2549–69. doi:
10.1161/CIRCULATIONAHA.107.182615. [PubMed: 17502590].

34. Arslanian-Engoren C, Patel A, Fang J, Armstrong D, Kline-Rogers
E, Duvernoy CS, et al. Symptoms of men and women presenting
with acute coronary syndromes. Am J Cardiol. 2006;98(9):1177–81. doi:
10.1016/j.amjcard.2006.05.049. [PubMed: 17056322].

35. Hasin T, Hochadel M, Gitt AK, Behar S, Bueno H, Hasin Y. Com-
parison of treatment and outcome of acute coronary syndrome in
patients with versus patients without diabetes mellitus. Am J Car-
diol. 2009;103(6):772–8. doi: 10.1016/j.amjcard.2008.11.034. [PubMed:
19268730].

36. Ryan CJ, DeVon HA, Horne R, King KB, Milner K, Moser DK,
et al. Symptom clusters in acute myocardial infarction:
a secondary data analysis. Nurs Res. 2007;56(2):72–81. doi:
10.1097/01.NNR.0000263968.01254.d6. [PubMed: 17356437].

37. Hung CL, Hou CY, Yeh HI, Chang WH. Atypical chest pain in the el-
derly: prevalence, possible mechanisms and prognosis. Int J Gerontol.
2010;4(1):1–8.

38. Majidi SA, Sharifi M. Comparison of signs and symptoms associated
with acute coronary syndrome in male and female patients. J Guilan
Univ Med Sci. 2012;20(80):60–6.

39. O’Donnell S, McKee G, O’Brien F, Mooney M, Moser DK. Gen-
dered symptom presentation in acute coronary syndrome: a
cross sectional analysis. Int J Nurs Stud. 2012;49(11):1325–32. doi:
10.1016/j.ijnurstu.2012.06.002. [PubMed: 22763336].

40. Tofighian T, Rad M, Heydari A. The Comparison of clinical signs and
symptoms presentation in men and women with myocardial infarc-
tion attending in Mashhad hospitals of Imam Reza and Ghaem. Med
Surg Nurs J. 2012;1(1):37–42.

41. Haro LH, Decker WW, Boie ET, Wright RS. Initial approach to the
patient who has chest pain. Cardiol Clin. 2006;24(1):1–17. v. doi:
10.1016/j.ccl.2005.09.007. [PubMed: 16326253].

42. Culic V, Eterovic D, Miric D, Silic N. Symptom presentation of acute
myocardial infarction: influence of sex, age, and risk factors. Am
Heart J. 2002;144(6):1012–7. doi: 10.1067/mhj.2002.125625. [PubMed:
12486425].

43. Schoenenberger AW, Radovanovic D, Stauffer JC, Windecker S, Urban
P, Niedermaier G, et al. Acute coronary syndromes in young patients:
presentation, treatment and outcome. Int J Cardiol. 2011;148(3):300–4.
doi: 10.1016/j.ijcard.2009.11.009. [PubMed: 19942306].

44. Babu P, Kumar A. A study of effect of smoking on blood pressure
in healthy young adults. J Evol Med Dent Sci. 2014;3(11):2944–9. doi:
10.14260/jemds/2014/2227.

45. Mons U, Muscat JE, Modesto J, Richie JJ, Brenner H. Effect of smok-
ing reduction and cessation on the plasma levels of the oxida-
tive stress biomarker glutathione–Post-hoc analysis of data from
a smoking cessation trial. Free Radic Biol Med. 2016;91:172–7. doi:

6 Crit Care Nurs J. 2018; 11(1):e68676.

http://dx.doi.org/10.1016/j.amjmed.2016.09.014
http://www.ncbi.nlm.nih.gov/pubmed/27751900
http://dx.doi.org/10.4330/wjc.v4.i6.206
http://www.ncbi.nlm.nih.gov/pubmed/22761974
http://dx.doi.org/10.3399/bjgp08X277014
http://www.ncbi.nlm.nih.gov/pubmed/18307844
http://www.ncbi.nlm.nih.gov/pubmed/18158385
http://dx.doi.org/10.1111/j.1744-6570.1975.tb01393.x
http://dx.doi.org/10.1002/nur.20147
http://www.ncbi.nlm.nih.gov/pubmed/16977646
http://www.ncbi.nlm.nih.gov/pubmed/25951678
http://www.ncbi.nlm.nih.gov/pubmed/22849917
http://dx.doi.org/10.3346/jkms.2009.24.5.789
http://www.ncbi.nlm.nih.gov/pubmed/19794972
http://dx.doi.org/10.1378/chest.126.2.461
http://www.ncbi.nlm.nih.gov/pubmed/15302732
http://www.ncbi.nlm.nih.gov/pubmed/11480532
http://www.ncbi.nlm.nih.gov/pubmed/10866870
http://dx.doi.org/10.1197/j.aem.2007.04.008
http://www.ncbi.nlm.nih.gov/pubmed/17567963
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.182615
http://www.ncbi.nlm.nih.gov/pubmed/17502590
http://dx.doi.org/10.1016/j.amjcard.2006.05.049
http://www.ncbi.nlm.nih.gov/pubmed/17056322
http://dx.doi.org/10.1016/j.amjcard.2008.11.034
http://www.ncbi.nlm.nih.gov/pubmed/19268730
http://dx.doi.org/10.1097/01.NNR.0000263968.01254.d6
http://www.ncbi.nlm.nih.gov/pubmed/17356437
http://dx.doi.org/10.1016/j.ijnurstu.2012.06.002
http://www.ncbi.nlm.nih.gov/pubmed/22763336
http://dx.doi.org/10.1016/j.ccl.2005.09.007
http://www.ncbi.nlm.nih.gov/pubmed/16326253
http://dx.doi.org/10.1067/mhj.2002.125625
http://www.ncbi.nlm.nih.gov/pubmed/12486425
http://dx.doi.org/10.1016/j.ijcard.2009.11.009
http://www.ncbi.nlm.nih.gov/pubmed/19942306
http://dx.doi.org/10.14260/jemds/2014/2227
http://jccnursing.com


Taghipour B et al.

10.1016/j.freeradbiomed.2015.12.018. [PubMed: 26708755].
46. Shiraishi J, Kohno Y, Yamaguchi S, Arihara M, Hadase M, Hyogo M,

et al. Acute myocardial infarction in young Japanese adults. Circ J.
2005;69(12):1454–8. [PubMed: 16308491].

47. Separham KH, Shemirani H. Smoking or high blood pressure, which

one is more important in premature coronary arterydisease? J Isfahan
Med School. 2007;25(84):1–9.

48. Kelly BS. Evaluation of the elderly patient with acute chest pain.
Clin Geriatr Med. 2007;23(2):327–49. vi. doi: 10.1016/j.cger.2007.01.005.
[PubMed: 17462520].

Crit Care Nurs J. 2018; 11(1):e68676. 7

http://dx.doi.org/10.1016/j.freeradbiomed.2015.12.018
http://www.ncbi.nlm.nih.gov/pubmed/26708755
http://www.ncbi.nlm.nih.gov/pubmed/16308491
http://dx.doi.org/10.1016/j.cger.2007.01.005
http://www.ncbi.nlm.nih.gov/pubmed/17462520
http://jccnursing.com


Taghipour B et al.

Table 1. Baseline Demographic and Clinical Characteristics of the Patients with Acute Myocardial Infarction (n = 366)

Variable All Subjects (n = 366) < 60 y (n = 159) ≥ 60 y (n = 207) P Value

Age, y -

Mean (SD) 58.7 (12.2) 47.6 (6.0) 67.22 (8.17)

Range 32 - 94 32 - 59 60 - 94

Gender 0.00

Male 231 (63.1) 114 (71.69) 117 (56.52)

Female 135 (36.9) 45 (28.31) 90 (43.48)

Marital Status < 0.001

Single 19 (5.2) 14 (8.80) 5 (2.41)

Married 310 (84.7) 138 (86.79) 172 (83.09)

Widow 33 (9.0) 3 (1.88) 30 (14.50)

Divorced 4 (1.1) 4 (2.51) 00 (0.00)

Education < 0.001

Illiterate 179 (48.9) 32 (20.12) 147 (71.01)

Diploma 106 (29.0) 67 (42.13) 39 (18.84)

Bachelor 67 (18.3) 47 (29.55) 20 (9.66)

Master and Higher 14 (3.8) 13 (8.17) 1 (0.48)

Body mass index 0.12

Thin (< 18.5) 11 (3.0) 4 (2.51) 7 (3.38)

Normal (18.5 - 25) 167 (45.6) 62 (38.99) 105 (50.72)

Over wight (25 - 30) 123 (33.6) 60 (37.73) 63 (30.43)

Obesity (> 30) 65 (17.8) 33 (20.75) 32 (15.45)

Physical Activity 0.16

Easy 188 (51.4) 80 (50.31) 108 (52.21)

Light 125 (34.2) 49 (30.81) 76 (36.71)

Moderate 39 (10.7) 23 (14.46) 16 (7.72)

Hard 14 (3.8) 7 (4.42) 7 (3.38)

Type of the acute myocardial infraction

STEMI 193 (52.7) 73 (45.91) 120 (57.97) 0.02

NSTEMI 174 (47.5) 86 (50.57) 88 (42.50) 0.03

Necrosis Location of cardiac muscle 0.03

Anterior 106 (29.0) 37 (23.27) 69 (33.33) 0.15

Posterior 94 (25.7) 35 (22.01) 59 (28.50) 0.36

Inferior 101 (27.6) 40 (25.15) 61 (29.46) 0.54

Right 65 (17.8) 26 (16.35) 39 (18.84)

Risk factors

Hypertension 117 (32.0) 31 (19.49) 86 (41.54) < 0.001

Diabetes 155 (42.3) 56 (35.22) 99 (47.82) 0.02

Hyperlipidemia 153 (41.8) 53 (33.33) 100 (48.30) 0.00

Anxiety 25 (6.8) 10 (6.28) 15 (7.24) 0.72

Smoking 175 (47.8) 92 (57.86) 84 (40.57) 0.00

Family history 186 (50.8) 90 (56.60) 96 (46.40) 0.05

Abbreviations: NSTEMI, non st elevation myocardial infraction; STEMI, ST elevation myocardial infraction.
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Table 2. Comparing of Type of Symptom Between Middle-Aged Versus Older Patients with Acute Myocardial Infarctiona

Symptoms All Subjects (n = 366) Age Group Adjustedb

< 60 (n = 159) ≥ 60 (n = 207) Odds Ratio (95% Confidence Interval)

Chest pain 340 (92.9) 149 (93.7) 191 (92.3) 0.87 (0.29, 2.63)

Dyspnea 210 (57.4) 80 (50.3) 130 (62.8) 1.76 (1.01, 3.06)

Weakness 145 (39.6) 43 (27.0) 102 (49.3) 2.35 (1.31, 4.21)

Sweating 260 (71.0) 110 (69.2) 150 (72.5) 1.57 (0.86, 2.88)

Nausea 142 (38.8) 53 (33.3) 89 (43.0) 1.83 (1.04, 3.20)

Vomiting 112 (30.6) 36 (22.6) 76 (36.7) 2.48 (1.34, 4.57)

Fatigue 125 (34.2) 47 (29.6) 78 (37.7) 1.87 (1.02, 3.39)

Hiccups 60 (16.4) 17 (10.7) 43 (20.8) 2.81 (1.25, 6.30)

Belching 87 (23.8) 31 (19.5) 56 (27.0) 2.13 (1.08, 4.20)

Tinnitus 68 (18.6) 24 (15.1) 44 (21.2) 1.73 (0.83, 3.58)

Anxiety 111 (30.3) 45 (28.3) 66 (31.9) 1.04 (0.56, 1.92)

aDependent variable of interest: type of symptoms (yes/no).
bIndependent variable of interest: age > 60 vs age ≤ 60 (adjusted for: gender, marital status, education, Body mass index category, physical activity, Type of the acute
myocardial infarction, necrosis Location of cardiac muscle and risk factors).

Table 3. Comparing of Type of Symptom Between Middle-Aged Versus Older Patients with Acute Myocardial Infarction by Gendera

Symptoms Woman Man

Age Group Adjustedb Age Group Adjustedb

< 60 (n = 45) ≥ 60 (n = 90) Odds Ratio (95% Confidence
Interval)

< 60 (n = 114) ≥ 60 (n = 117) Odds Ratio (95% Confidence
Interval)

Chest pain 39 (86.7) 80 (88.9) 3.60 (0.41, 31.3) 110 (96.5) 111 (94.9) 0.94 (0.14, 6.21)

Dyspnea 24 (53.3) 60 (66.7) 1.63 (0.58, 4.53) 56 (49.1) 70 (59.8) 1.68 (0.80, 3.54)

Weakness 17 (37.8) 56 (62.2) 3.13 (1.11, 8.85) 26 (22.8) 46 (39.3) 1.98 (0.88, 4.41)

Sweating 28 (62.2) 68 (75.6) 3.74 (1.06, 13.2) 82 (71.9) 82 (70.1) 0.91 (0.41, 2.03)

Nausea 16 (35.6) 41 (45.6) 2.37 (0.84, 6.75) 37 (32.4) 48 (41.0) 1.84 (0.85, 3.96)

Vomiting 12 (26.7) 33 (36.7) 2.48 (0.73, 6.54) 24 (21.0) 43 (36.8) 2.54 (1.10, 5.91)

Fatigue 15 (33.3) 43 (47.8) 2.18 (0.73, 6.54) 32 (28.1) 35 (29.9) 1.37 (0.59, 3.21)

Hiccups 5 (11.1) 26 (28.9) 4.94 (0.99, 24.5) 12 (10.5) 17 (14.5) 2.72 (0.81, 9.12)

Belching 3 (6.7) 32 (35.6) 34.7 (3.86, 312.2) 28 (24.5) 24 (20.5) 0.89 (0.35, 2.30)

Tinnitus 6 (13.3) 22 (24.4) 2.36 (0.59, 9.41) 18 (15.8) 22 (18.8) 1.66 (0.60, 4.60)

Anxiety 16 (35.6) 35 (38.9) 0.71 (0.22, 2.22) 29 (25.4) 31 (26.5) 1.64 (0.68, 3.93)

aDependent variable of interest: Type of Symptoms (yes/no).
bIndependent variable of interest : age > 60 vs age≤60 (adjusted for: marital status, education, Body mass index category, physical activity, Type of the acute myocardial
infarction, necrosis Location of cardiac muscle and risk factors).
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