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Abstract
Background: Myocardial infarction (MI) and stroke are the second and third leading causes of death in the world. By identifying
the risk factors we can take the necessary measures to prevent the occurrence of these diseases.
Methods: In this retrospective study, 90 MI patients and 90 stroke patients 15 - 45 year admitted to hospitals of Babol University of
Medical Sciences that randomly arranged by the time of hospitalization conducted. Demographics, laboratory test and risk factors
were collected using check list. The data analyzed with McNemar and Npar tests by using SPSS 21 version software.
Results: The most common risk factor in young patient was a history of cerebrovascular disease that in stroke was 31 cases (34%)
And in MI was 33 cases (37%). History of cerebrovascular disease with MI was significant 33 (37%), 57(63%), P = 0.047). A history of
cardiovascular disease with stroke was significant (20 (22%), 70 (68), P = 0.001). A history of addiction with MI was significant (23
(26%), 67 (74%), P < 0.001). In stroke patients 52 cases (% 57) low-density lipoprotein (LDL) was high and in 66 cases (73.1%) highdensity lipoprotein (HDL) was low. In patients with MI in 46 patients (51%) LDL was high and the 66 patients (73%) HDL was low.
Conclusions: Young peoples with a history of cerebrovascular, cardiovascular disease and addictions should be considering as
target society. Primary health care system must identify high-risk individuals, and policy barriers that prevent implementation of
programs to lower death rate.
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1. Background
Myocardial infarction (MI) and strokes are the second
and third leading causes of death in the world. In relation to the importance of cardiovascular disease, it should
be noted that the cost of cardiovascular disease in the
United States in 2010 is estimated at 444 billion dollars [1].
MI is a leading cause of morbidity and mortality worldwide. It is an extreme manifestation of coronary artery disease. The American Heart Association reports that approximately 600,000 new patients sustain MI [2]. Young people (younger than 45 years) 4% to 7% of acute MI formed
mainly occurs in men [3]. Data on the epidemiology of
stroke, patterns and risk factors in Iran are brief and scattered [4-6]. Hypertension, smoking, and diabetes and ischemic heart disease are the main risk factors for stroke
in Asia [7]. Smoking is a major risk factor for stroke and
cardiovascular disease even in Asian countries [8, 9]. Ap-

proximately 90% of all cases of MI are the result of acute
occlusive thrombus in coronary artery [2]. Cardiovascular
risk factors such as hypertension, hyperlipoproteinaemia,
diabetes and smoking, are well accepted [10]. Reasons of
myocardial infarction in young adults less than 45 divided
into 4 groups. In first group “atherosclerosis classic risk
factors, and especially such as smoking, increased levels
of triglycerides and low HDL” [11]. In second group nonatherosclerotic causes such as congenital heart anomalies, less than 4% of acute myocardial infarctions, coronary
artery dissection, and lupus and Kawasaki syndrome [12].
“Drug abuse such as “cocaine, amphetamines, morphine
and other drugs that can cause heart and brain vascular accident” are in third group [13]. In last group “Hypercoagulable states: antiphospholipid syndrome, factor 5 deficiencies” and others are rare [14, 15]. Although many risk factors for strokes and MI are similar together, it is somewhat
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different in young patients than in adults [16, 17]. Studies
show that young patients with more than three risk factors
have a high probability for severe heart and brain disease
[18]. In this age group the incidence of these diseases and
their complications, psychological impact, a significant financial burden to families created due to these factors. Understanding the risk factor of Stroke and MI of this age is
one of the most important aspects of the preventive epidemiology. It is important to recognize these patients for
the purpose of risk factor modification and secondary prevention in younger patients [19]. Determine the prevalence
and causes of strokes and MI risk factors in young people in
the region can very valuable.

2. Objectives
By identifying the risk factors that we can take the necessary measures to prevent the occurrence of these diseases greatly and provide the treatment of such diseases.
Therefore, this study was conducted.

3. Methods
This retrospective study was conducted on patients
with MI and ischemic stroke. This census study on 15 - 45
years patient from 2008 to 2013 that admitted to hospitals
of Babol University of Medical Sciences, was conducted. All
stroke or MI cases admitted to the hospitals in the Babol
were registered. Exlusion crieteria was considered and finally 180 patients entered in this study. 90 patients ranging from 45 - 15 years with a diagnosis of stroke and 90 patients in the same age range with a diagnosis of MI were
studied. Stroke was defined as rapidly developing focal
symptoms and signs of cerebral function that correlate
with the area of the brain supplied by the affected blood
vessel, lasting longer than 24 hours. Stroke was diagnosed
by a neurologist, based on the patient’s history, neurological examination and neuroimagings studies which was
performed for all stroke patients. Stroke patients ranging from 45 - 15 years were including in study. We include
ischemic stroke cases in this study and exclude hemorrhagic stroke patients. Other exclusion crieteria for stroke
cases, were hemiparesis or focal neurological findings due
to head trauma, metabolic encephalopathies, brain mass
lesions such as brain tumor or brain abscess, hemiplegic
migraine attack and postictal of seizures. Diagnostic of
MI was based on chest pain similar to angina but more
intense and persistent; not fully relieved by rest or nitroglycerin, often accompanied by nausea, sweating, apprehension [20]. ST elevation, followed by T-wave inversion,
then Q-wave development over several hours in E.C.G. and
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cardiac biomarkers (CK-MB) and cardiac-specific troponins
T and I serum level rising were para clinical documentation. The following well-documented risk factors were
considered: hypertension (HTN), diabetes melituse, dyslipidemia, addiction (include opiate addiction, alcoholism
and amphetamine, cocaine abuse (oral, I.V.) and smoking
(nicotine), at least 5 cigarettes per day. History of addiction
was determined by self-reporting of patients or their relatives who indicate continuous use of these substance and
drugs at least in last year [21]. History of cerebrovascular
disease, cardiovascular disease in patient and in their family has obtained as a risk factor for occurrence of stroke,
MI. Demographics and risk factors were collected using
check list. LAB data: C. B .C, E.S.R. Fasting blood sugar levels (FBS), cholesterol (LDL, HDL), triglycerides (TG), blood
urea nitrogen (BUN), serum creatinine (CR), liver function
tests: alanine transaminase (ALT), aspartatae transaminase
(AST) and alkaline phosphatase (ALP) were collected and
recorded. Then cut points were defined. HTN was defined
as systolic blood pressure (SBP), 140 mm Hg or diastolic
blood pressure (DBP), 85 mm Hg. BUN (7 - 25 mg/dL), CR
(0.5 - 1.7 mg/dL:), ALT (45 U/L), AST (40 U/L), ALP (36 - 120
U/L) were defined. Low HDL was identified by HDL cholesterol 40 mg/dL in men or 50 mg/dL in women, LDL > 130
mg/dL; High TG was identified based on triglycerides150
mg/dL and FBS ≥110 mg/dL [22, 23]. Then data analyzed
with McNemar and Npar tests by using SPSS 21 statistical
software. P < 0.05 was considered significant.

4. Results

The mean age of patients with Stroke and MI was 33.7

± 8, 35.4 ± 9.1 years .Distribution of sex in both Stroke and
MI group was similar 46 (54.4%) male Stroke patients vs. 33
(55%) male MI patients). The risk factors of stroke and MI patients were shown in Tables 1 and 2. A history of cerebrovascular disease was the most common risk factor for two
groups that in stroke, 31 cases (34%) and MI, 33 cases (37%)
was observed. History of cerebrovascular disease with MI
was significant 33 (37%), 57(63%), P = 0.047). Also History
of cardiovascular disease with stroke was significant (20
(22.3%), 70 (77.7%), P = 0.001). History of addiction with MI
was significant (23 (26%), 67(74%), P < 0.001). In stroke patients studied in 52 cases (% 57.2) low-density lipoprotein
(LDL) was high and in 66 cases (73.1%) high-density lipoprotein (HDL) was low. In patients with MI in 46 patients (51%)
LDL was high and the 66 patients (73%) HDL was low. Laboratory findings of stroke and MI patients were shown in Table 3. Other risk factors had not a significant relationship
with MI and stroke.
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Table 1. Statistical Analysis of Young Stroke Patient’s Risk Factor

Cases of Myocardial
Infarction
Male

History of Disease

Drug Abuse

Addiction

Cerebrovascular
Disease

Diabetes

Cardiovascular
Disease

Hypertension

Not

35 (71)

29 (59)

36 (73)

44 (90)

44 (90)

40 (82)

Yes

14 (29)

20 (41)

13 (37)

5 (10)

5 (10)

9 (8)

Not

36 (87)

38 (93)

21 (52)

37 (90)

40 (97)

32 (78)

Yes

5 (3)

3 (7)

20 (48)

4 (10)

1 (3)

9 (22)

Total abnormal
patient

90

19 (21)

23 (25)

33 (37)

9 (10)

6 (6.6)

18 (20)

Significant level

P value

0.072

0

0.047

0.9

0.214

0.793

Female

Table 2. Statistical Analysis of Young MI Patient’s Risk Factor

Strokes Cases

History of Disease

Drug Abuse

Addiction

Cardiovascular
Disease

Diabetes

Cerebrovascular
Disease

Hypertension

Not

36 (78)

35 (77)

30 (65)

40 (86)

36 (78)

41 (89)

Yes

10 (22)

11 (23)

16 (35)

6 (14)

10 (22)

5 (11)

Not

36 (81)

30 (68)

40 (90)

36 (87)

23 (56)

40 (90)

Yes

8 (19)

11 (32)

4 (10)

8 (18)

21 (47)

4 (10)

Total abnormal
patient

90

18 (20)

22 (25)

20 (22)

14 (15)

31 (35)

22 (24)

Significant level

P value

0.47

0.89

0.002

0.47

0.11

0.89

Male

Female

Table 3. Laboratory Findings in Stroke and MI Young Patients

Patient

Gender

DBP

SBP

CH

FBS

HB

CR

BUN

ALK

AST

ALT

TG

HDL

LDL

Total

Male

5 (10)

8 (27)

18 (36)

2 (4)

35 (76)

8 (17)

8 (17)

31 (64)

16 (33)

14 (29)

11 (23)

37 (75)

28 (57)

Abnormal

Stroke
Female

2 (5)

4 (17)

14 (34)

1 (2)

18 (47)

9 (22)

4 (9)

27 (66)

17 (42)

13 (32)

17 (42)

29 (71)

23 (56)

Abnormal

Male

14 (29)

10 (21)

16 (33)

8 (17)

41 (83)

5 (11)

6 (13)

27 (55)

22 (45)

14 (29)

10 (21)

35 (71)

31 (63)

Abnormal

Female

4 (9)

4 (9)

10 (24)

2 (5)

18 (44)

3(7)

3 (7)

28(69)

13(31)

12 (29)

6 (15)

22 (53)

15 (37)

Abnormal

MI

5. Discussion
The mean age of young patients with a diagnosis of
MI and Stroke were similar together and more common in
men in two groups. In a study of Sastry et al. [24] in Canada,
101 young patients with the diagnosis of MI and 101 young
patients with a diagnosis of stroke at the age of 16 - 40 years
considered. They were included 70 cases (70%) of young
men with a diagnosis of MI and 43 cases (43%) with a diagnosis of stroke. In the study of Putaala et al. [25] mention
that risk factor accumulation along aging and in males.
This was consistent with our results. It seems that males
in most studies, a greater proportion of the patients to be
allocated.
History of cerebrovascular disease with MI was significant. MI in young patients is slightly higher than stroke
patients. History of cerebrovascular disease can be an important risk factor for MI and also for strokes. In particular,
Zahedan J Res Med Sci. 2016; 18(12):e5332.

in our study, the most common risk factor for both MI and
stroke patients was a previous history of cerebrovascular
disease.
A history of cardiovascular disease with stroke was significant. In a study of Ihle-Hansen [26] in 210 patients
with stroke 49 patients (23%) had a history of cardiovascular disease. In Siegerink et al. [27] study that was conducted in young women, History of cardiovascular disease
and stroke among young women with MI and strokes was
significant. That’s similar to our studies. Based on these
findings, a history of heart disease in stroke patients was
higher in male patients. That indicates that males with a
history of heart disease can be a predictor of stroke risk factors.
History of addictions was higher than in stroke patients. History of addiction with MI was significant. Addiction is uniformly the common risk factor in young MI pa3
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tients, with an incidence ranging from 61% to 93% in various studies (18). The study of Putaala et al. [25] in 990 patients with stroke 442 (45%) patients had a history of addictions. In the study of Ihle-Hansen [26] in 210 patients
with stroke 48 patients (23%) had a history of addictions.
Weinberger’s study of patients under 30 years of age with
acute MI demonstrated addiction to be the only risk factor
of importance, with a low prevalence of other risk factors
[18]. In Adnan et al. [28] study the risk of MI and strokes between the number 10085 in the United States population
ages 18 to 45 years, 46 cases of MI (5 %), and stroke 33 cases
(3 %) have been reported. However, in a study of Sastry et
al. [24] in Canada of addicted MI patients were more than
addicted stroke patients. Sastry and Adnan studies conflict
with our study. This can be different because of the abundance of males in the study that more enthusiastic to tobacco or period of time that patient expose to tobacco or
smoke maybe not measure in different study; can be a factor that effect in prevalence of MI and Stroke in difference
studies. The Results of this study showed that history of
addictions in patients with MI was higher in males. This
indicates that males are more at risk for MI. But in stroke
patients was equal in both sexes. Hypertension in MI patients was more than stroke patients. DBP was higher in
stroke patients in compare to MI patients. In a study of IhleHansen [26] in 210 patients with stroke, 126 cases (60%) had
hypertension. In a study of Putaala et al. [25] in 990 patients 389 (39%) patients had hypertension. That’s higher
than our studies. The share of hypertension as a risk factor
in studies is different looks. For hypertension that a classical vascular risk factor should not be considered as a factor.
Because it can lead to cardiovascular disease and could be
related to other risk factors. These risk factors can probably effect on the risk of these complications and prognosis.
High-quality standardization for blood pressure measurement is needed for the comparison of blood pressure levels and for comparison of the prevalence of hypertension
across countries and populations. In stroke patients studied in 52 cases (57.2%) low-density lipoprotein (LDL) was
high and in 66 cases (73.1%) high-density lipoprotein (HDL)
was low. LDL is considered an important Target for the prevention of atherosclerotic and MI [29]. In 46 patients with
MI (51%) LDL was high and the 66 patients (73%) HDL was
low. It is can be classical risk factors for MI. Regarding to the
findings of abnormal blood cholesterol in MI and stroke
young patients, low HDL cholesterol as a risk factor more
common. On other hand LDL-lowering treatment is a potent proven method to prevent cardiovascular events [30].
Dyslipidemia is a major risk factor for atherosclerotic diseases, and serum lipid values are cornerstones in clinical
risk stratification [31]. It has been clearly shown in Asian
cohort studies that serum cholesterol level is positively re-
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lated to coronary heart disease morbidity and mortality
[32]. But in our study HDL and LDL was not significant to
MI. High triglycerides in 28 stroke patients (31%) and 16 MI
patients (17%) were observed. Some but not all studies have
shown a significant association between triglycerides and
coronary heart disease [33], But in our study not observed.
Hyperglycemia in patients with stroke in 3 cases (3%) and
in 10 cases (11%) of MI patients had been seen during hospitalization. The study suggests that hyperglycemia at the
beginning of the disease was the most common in MI patients. History of diabetes in 8 patients (9%) of stroke, and
9 patients with MI (10%) was observed. That shows a history of diabetes was more than a little in MI patients. Liver
enzymes in Stroke patient were investigated. ALK in MI
and stroke patients in most patients were high. It can be
consider an important liver index in this study. In connection with kidney laboratory tests, the BUN In stroke patients and MI patients was close together. The Creatinine
in stroke patients was higher than MI patients. These findings suggest that renal dysfunction was slightly higher in
stroke patients. A history of Drug abuse in both groups of
patients with stroke and MI in 19 patients (21%) had been
seen, but drug abuse showed no significant relationship
with the MI. Lidegard et al. [34] studied about drug abuse
in women between the ages of 15 and 49 years that stroke
patients were higher than MI patients only females participated in Lidegard study that was different with our study.
Patients with MI and Stroke have more in males. This indicates that males with Drug abuse are more at risk for MI
and stroke and show that Drug abuse can be harmful to
the health of the cardiovascular system and cerebrovascular system, especially in males in compare to females.
The limitations of our study include lack of information on some well-documented risk factors such as physical inactivity and inability to account for risk factors that
might have developed under follow-up. Some less well documented risk factors (e.g., thrombophilia and obstructive
sleep apnea) were not routinely screened in all patients,
which may cause inaccuracy in risk estimates based on the
count of these risk factors and the presence of other risk
factors may be have additive effects in increasing some factor, however any study with this type of comparison of risk
factors, has not been done in our region.
5.1. Conclusion
An important feature of our results is that 4 risk factors: cardiovascular disease, diabetes, addiction and drug
abuse higher in MI men patients and 2 risk factors hypertension and cerebrovascular disease in females MI patients
were high. As well as in stroke patient’s 3 risk factors hypertension, history of cardiovascular disease and addiction in men and in women 3 risk factors of cerebrovasZahedan J Res Med Sci. 2016; 18(12):e5332.
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cular disease, diabetes and drug abuse were higher. In
general, MI men patient were more at risk in compare to
Stoke. From the other hand, the most common risk factor was cerebrovascular disease history, which is generally higher in women. A history of cerebrovascular disease
and addiction were significant with MI. History of cardiovascular disease were significant with stroke. It is recommended that the health system works to prevent and treat
these risk factors. Our finding suggest that people with a
history of cerebrovascular, cardiovascular disease and addiction, consider as target society and do necessary measures lead to reduce the mortality rate. Therefore, identification of high-risk subjects warrants management with
lifestyle changes and appropriate treatment. We must increase awareness of each risk factor and implement all possible policies to reduce and prevent it. Primary healthcare
system must identify high-risk individuals, and policy barriers that prevent implementation of programs to lower
death rate.
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