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The paper focuses on examining peculiarities of risk factors causing cardiac infarction at a young age. Although car-

diac infarction primarily occurs among patients older than 45, its frequency at a young age has been growing recently. Risk 
factors that cause cardiac infarction at a young and old age are quite different. Examining risk factors profiles in different 
age groups provides wider opportunities for implementing primary and secondary prevention strategies aimed at reducing 
frequency and negative outcomes of ischemic heart disease. 

108 patients aged from 18 to 45 and 35 patients aged from 60 to 75 took part in the research; they all had confirmed 
cardiac infarction with or without rise in ST segment and were treated in a regional center for cardiovascular pathology 
treatment in a period from January 01, 2017 to January 01, 2019. Basic risk factors of cardiac infarction were assessed 
when a patient was admitted to a clinic for treatment.  

The research results indicate high prevalence of risk factors that could cause ischemic heart disease among young pa-
tients. 92.2 % young patients have dyslipidemia, 70.2 % smoke, 68.5 % have low physical activity, 68.2 % suffer from over-
weight and obesity, 58.8 % have arterial hypertension, 7.4 % suffer from type II pancreatic diabetes, and disorders in toler-
ance to carbohydrates was reveled in 15.7 % cases. Such factors as male sex (85.2 vs. 37.1 %, р = 0,000), smoking (70.2 vs. 
20.6 %, р = 0.000) and burdened heredity as per early ischemic heart disease occurrence (54.6 vs. 16.0 %, р = 0.001) were 
significantly more frequent among young patients than among older ones.  

Data obtained via the present research allowed creating risk factors profile for cardiac infarction associated with car-
diac infarction occurrence at a young age; this profile included such factors as male sex, early ischemic heart disease occur-
rence in family history, and smoking  
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Introduction. Ischemic heart disease 

(IHD) still occupies a leading position in the 
structure of morbidity and mortality in the 
population all over the world [1]. Myocardial 
infarction (MI) is the most lethal form of IHD 
and can manifest, among other things, as sud-
den cardiac death. Despite the fact that MI 
mainly occurs in patients older than 45 years, 
in recent years its frequency at a young age 
has been increasing [2]. The consequences of 
MI at a young age can be devastating because 

of the potential impact on psychosocial status 
and work ability. The pathogenesis of cardio-
vascular diseases is among the most complex 
ones due to the interactions between numerous 
factors including genetics, lifestyle and envi-
ronment which have a direct impact on a mo-
ment of time when the disease starts to de-
velop, its manifestation, localization, severity 
of the lesion and outcome. The INTER-
HEART study showed that nine traditional risk 
factors such as dyslipidemia, smoking, arterial 
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hypertension, diabetes mellitus, obesity, un-
healthy diet, low physical activity, alcohol 
abuse and psychosocial stress explain the devel-
opment of more than 90 % of all MI cases [3]. 
However there is evidence that the risk factors 
that cause MI in young and old age differ [4]. 
Studies focusing on investigating the charac-
teristics of myocardial infarction in young pa-
tients are scattered and few. Studies on risk 
factor profiles in different age groups provide 
wider possibilities for implementing primary 
and secondary prevention strategies aimed at 
reducing the burden of IHD. 

The aim of the study is to identify the 
characteristics of the risk factors profile for MI 
at a young age. 

Materials and methods. The study in-
cluded 143 patients with a confirmed diagnosis 
of MI with and without ST segment elevation 
who were admitted to the regional vascular 
center from January 01, 2017 to January 01, 
2019. The patients were divided into two 
groups. The group of young people consisted 
of 108 patients aged from 18 to 45, the group 
of elderly people, 35 patients aged from 60 to 
75. The exclusion criteria were: acute diseases, 
exacerbation of chronic diseases, severe con-
comitant somatic pathology, type 1 diabetes 
mellitus, mental illness, and dementia. All pa-
tients included in the study gave their volun-
tary informed consent to participate in it. The 
characteristics of the patients included in the 
study are presented in Table 1. 

All patients underwent a complete clini-
cal examination including collection of an-
amnesis data, physical examination, complete 
blood count, biochemical analysis, coagula-
tion testing, and assessment of urinary albu-
min excretion. An original questionnaire was 
used to study the prevalence of traditional 
risk factors. 

Statistical data analysis was carried out 
using IBM SPSS Statistics v.23 software. 
Quantitative indicators were assessed for com-
pliance with the normal distribution using the 
Kolmogorov – Smirnov test as well as indica-
tors of asymmetry and kurtosis. Quantitative 
indicators that had a normal distribution were 
represented by the arithmetic mean (M) and 
standard deviation (SD). Quantitative indica-
tors whose distribution differed from normal 
were represented by the median (Me) and 
lower and upper quartiles (Q1–Q3); nominal 
data, by absolute values and percentages. 
Mean values in the case of a normal distribu-
tion were compared by calculating the Stu-
dent's t-test, in the absence of a normal distri-
bution, the Mann – Whitney U-test. The nomi-
nal data were compared using the Pearson  
χ2-test. Differences in indicators were consid-
ered statistically significant at the significance 
level being p < 0.05. 

Results and discussion. Men prevailed 
among young patients with MI compared 
with the elderly ones. Young patients smoked 
3.5 times more often, they had a family his-
tory of early-onset IHD 3.4 times more often 
than elderly patients. In Arterial hypertension 
was 1.5 times more common and type 2 dia-
betes mellitus 4 times more common among 
elderly people. In both groups the majority of 
patients led a sedentary lifestyle, were over-
weight and obese, almost all had dyslipidemia 
(Table 2).  

According to the biochemical analysis of 
blood elderly patients had a lower glomerular 
filtration rate. The groups of young and eld-
erly patients did not differ in terms of blood 
lipid spectrum indicators. In both groups 
there was an increase in the level of total cho-
lesterol and low-density lipoproteins (LDLP) 
(Table 3). 

T a b l e  1  
Characteristics of young and elderly patients with myocardial infarction 

Parameter Young patients 
(n = 108) 

Elderly patients  
(n = 35) р 

ST-elevation myocardial infarction, n (%)  91/108 (84.3) 16/35 (48.5) 0.000 
Non-ST-elevation myocardial infarction, n (%)  17/108 (15.7) 17/35 (51.5) 0.000 
Age, years Me (Q1–Q3)  41.0 (38.0–43.0) 67.5 (64.0–71.3) 0.000 
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T a b l e  2  
Traditional risk factors for myocardial infarction in young and elderly patients 

Parameter Young patients 
(n = 108) 

Elderly patients  
(n = 35) р 

Male, n (%) 92/108 (85.2) 13/35 (37.1) 0.000 
Female, n (%) 16/108 (14.8) 22/35 (62.9) 0.000 
Arterial hypertension, n (%) 57/97 (58.8) 30/34 (88.2) 0.002 
Dyslipidemia, n (%) 83/90 (92.2) 31/31 (100.0) 0.110 
Normal weight, n (%) 34/107 (31.8) 8/28 (28.6) 0.106 
Overweight, n (%) 47/107 (43.9) 7/28 (25.0) 0.069 
Obesity (Class I), n (%) 17/107 (15.9) 10/28 (35.7) 0.020 
Obesity (Class II), n (%) 8/107 (7.5) 3/28 (10.7) 0.578 
Obesity (Class III), n (%) 1/107 (0.9) 0/28 (0.0) 0.608 
Premature coronary heart disease in family history, n (%) 53/97 (54.6) 4/25 (16.0) 0.001 
Sedentary lifestyle, n (%) 74/108 (68.5) 22/33 (66.7) 0.842 
Smoking, n (%) 73/104 (70.2) 7/34 (20.6) 0.000 
Diabetes mellitus type 2, n (%) 8/108 (7.4) 10/34 (29.4) 0.000 
Prediabetes, n (%) 17/108 (15.7) 1/34 (2.9) 0.051 

T a b l e  3  
Biochemical parameters in young and elderly patients with myocardial infarction  

Parameter Young patients 
(n = 108) 

Elderly patients  
(n = 35) p 

Glucose, mmol/L 
 Me (Q1–Q3)  5.6 (5.2–6.2) 5.8 (5.2–7.1) 0.288 

Creatinine, μmol/L 
Me (Q1–Q3)  81.0 (71.0–91.0) 81.5 (69.3–98.8) 0.445 

Glomerular filtration rate, mL/min/1.73m² 
Me (Q1-Q3)  108.0 (96.0–116.0) 80.5 (66.0–89.8) 0.000 

Total cholesterol, mmol/L 
 (M ± SD)  5.0 ± 1.2 5.3 ± 1.3 0.207 

Low-density lipoproteins, mmol/L 
(M ± SD)  3.1 ± 1.1 3.4 ± 1.0 0.179 

High-density lipoproteins, mmol/L  
Me (Q1–Q3)  1.1 (0.8–1.3) 1.2 (0.9–1.4) 0.396 

Triglycerides, mmol/L  
Me (Q1–Q3)  1.3 (0.9–2.1) 1.2 (0.8–1.6) 0.352 

T a b l e  4  
Hemostatic system indicators in young and elderly patients with myocardial infarction 

Parameter Young patients 
(n = 108) 

Elderly patients  
(n = 34) p 

Fibrinogen, g/L 
Me (Q1–Q3)  3.0 (2.5–3.6) 3.3 (2.7–4.0) 0.146 

Adenosine diphosphate-induced platelet 
aggregation, sec  
Me (Q1–Q3)  

8.0 (6.0–10.0) 7.0 (6.0–7.0) 0.355 

 
High urinary albumin excretion was ob-

served in 74.1 % of cases among young patients; 
among elderly ones, in 58.3 %; this difference 
was statistically insignificant (p = 0.164).  

Examination of the haemostatic system 
revealed an increase of adenosine diphosphate-

induced platelet aggregation in both young and 
elderly patients (Table 4). 

Thus, the results of the study demon-
strate high prevalence of risk factors for IHD 
at a young age: 92.2 % of young patients have 
dyslipidemia; 70.2 % smoke; 68.5 % lead 
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a sedentary lifestyle; 68.2 % are overweight 
and obese; they have arterial hypertension in 
58.8 % of cases; type 2 diabetes mellitus, in 
7.4 %; prediabetes, in 15.7 %. Also in 74.1 % 
of cases there is high excretion of albumin in 
urine, which is a marker of endothelial dys-
function and early vascular aging. An in-
crease in adenosine diphosphate-induced 
platelet aggregation was noted upon admis-
sion of patients to the clinic which indicates a 
thrombophilic status in vascular-thrombocyte 
homeostasis. 

Male gender (85.2 % vs. 37.1 %, p = 0.000), 
smoking (70.2 % vs. 20.6 %, p = 0.000) and fam-
ily history of premature IHD (54.6 % vs. 16.0 %, 
p = 0.001) were more common among all risk 
factors in the cohort of young patients compared 
with the elderly.  

Our data are consistent with the results by 
W.P. Zhang et al. They also rank smoking and 
a family history of premature IHD among the 
most significant risk factors for MI in young 
patients. The authors noted significantly lower 
prevalence of arterial hypertension and type 2 
diabetes mellitus in the cohort of young pa-
tients compared with the elderly which was 
also consistent with our data. At the same time 
in this study young patients had higher levels 
of LDLP and triglycerides and lower levels of 
high density lipoprotein (HDLP) [5]. Accord-
ing to our data there were no statistically sig-
nificant differences in lipid spectrum indica-
tors between the groups of young and elderly 
patients. B.D. Hoit et al. also noted smoking, 
family history of premature IHD and male 
gender as the main risk factors for MI at a 
young age [6]. Some authors, in addition to the 
aforementioned risk factors, distinguished 
dyslipidemia, arterial hypertension, and type 2 
diabetes mellitus, and this was different from 
our results [7–9].  

MI at a young age is much more common 
in men than in women. According to numerous 
studies a share of males varies from 71.5 to 
100 % in this cohort [10–14]. IHD in men 
manifests 7–10 years earlier than in women 
[15]. Women are less susceptible to develop-
ing MI at a young age due to the direct protec-

tive effect of estrogens on the coronary arteries 
[16, 17]. 

A family history of premature IHD is an 
important independent risk factor for MI 
[18]. Young patients in comparison with the 
elderly are twice as likely to have first-line 
relatives with early manifestation of IHD 
[6, 19]. A. Oliveira et al. established that the 
relative risk of developing MI in young pa-
tients with a family history of premature 
IHD was 1.84 (95 % CI 1.07–3.17) against 
their healthy peers [20]. Such patients were 
found out to have a more severe course of 
IHD and more pronounced violation of lipid 
metabolism, they also suffered from insulin 
resistance and obesity more frequently 
[21, 22]. The high prevalence of this risk 
factor among young patients included in the 
study makes it possible to discuss probable 
genetic predisposition to the early develop-
ment of IHD in this cohort. 

Smoking is the only one potentially 
fully modifiable risk factor for IHD. Smok-
ing plays an important role not only in the 
occurrence of cardiovascular diseases but 
also significantly contributes to their pro-
gression and poor prognosis. Smoking accel-
erates the development of atherosclerosis, 
causing damage to the vascular endothelium, 
reducing tissue oxygenation and increasing 
the activity of the sympathetic nervous system. 
In addition smoking promotes an increase in 
platelet aggregation activity and a decrease 
in HDLP levels [23, 24]. Smoking increases 
the risk of developing MI at a young age by 
3.33 times whereas there is only 2.44 time 
increase caused by it in the elderly people [3]. 
It was noted that young patients smoked more 
cigarettes per day [25]. In a study made by 
A. Oliveira et al. the relative risk of MI was 
4.56 (95 % CI 2.32–9.0) among patients 
younger than 45 who smoked more than 15 
cigarettes per day against young people who 
quit smoking [20]. These data confirm the 
persistent negative effects produced by 
smoking. Giving up smoking remains one of 
the most effective measures to prevent car-
diovascular disease [24]. 
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Conclusion. The data obtained in this 
study made it possible to form the risk factors 
profile of MI taking into account age charac-
teristics. Risk factors associated with the de-
velopment of MI at a young age include male 
gender, family history of premature IHD, and 
smoking. At the same time dyslipidemia, arte-
rial hypertension, physical inactivity and obe-
sity are also widespread among young patients 

and this is accompanied with developing endo-
thelial dysfunction, early vascular aging and 
the formation of thrombophilic status in the 
hemostatic system. 
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