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Abstract:  
Metabolic syndrome is including collection of metabolic disorders that increase the risk of cardiovascular disease. This 
study examined the association of metabolic syndrome with left ventricular hypertrophy, diastolic dysfunction and systolic 
dysfunction. 
Materials and Methods: this cross sectional study has done on 165 patients that by the non-probabilistic sampling were 
chosen from the patients in the local and national clinic in Amir Al-Momenin hospital of Zabol, 1393. The complete histories 

of the patients were asked, including age, sex, occupation, drugs and cigarettes. Then a physical examination was done, 
including measurement of waist circumference, height, weight, blood pressure. To perform the test, blood samples were 
taken in the fasting state finally, then put them in echocardiographic. Data obtained were analyzed by SPSS version 18. This 
study shows that 165 participants in the research, 56 persons (33.9%) were eligible for the metabolic syndrome. From 56 
individuals who meet the metabolic syndrome in 12 patients (21.4%) had ventricular hypertrophy and 45 patients (80.35%) 
had diastolic dysfunction and 10 cases (17.85%) had impaired systolic performance. Statistical analysis of the data showed 
that in this study there is no significant relationship between metabolic syndrome and ventricular hypertrophy (p=0.074) 
and systolic dysfunction (P=0.156) but there is significant relationship between metabolic syndrome and diastolic 

dysfunction (P<0.00). This study shows that the prevalence of metabolic syndrome in referred patients to Imam-Ali hospital, 
Zabol, relatively is high and there is relationship between the metabolic syndrome and ventricular diastolic. This study did 
not confirm the association of metabolic syndrome with ventricular hypertrophy. 
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INTRODUCTION: 

Metabolic syndrome includes a variety of 

metabolic disorders that expose the patient with the 

risk of coronary cardiovascular diseases (CVD) and 

Diabetes Mellitus [1]. Metabolic syndrome can 

increase the incidence rate of cardiovascular 
diseases including coronary artery diseases, sudden 

death, and congestive heart failure, and it is 

associated with increased mortality as well as the 

disability arising from heart diseases. One of the 

hypotheses of the increased cardiac events in the 

metabolic syndrome suggests that the disorder 

created in the function of the left ventricle brings 

about an increased risk of cardiovascular disease in 

the patients suffering from this syndrome. This 

disorder can in turn originate from the left 

ventricular hypertrophy, diastolic dysfunction, and 

systolic dysfunction of the left ventricle (3, 4, and 
5). The main symptoms of metabolic syndrome 

include central obesity, hypertriglyceridemia, 

reduced HDL, hyperglycemia, and hypertension 

[2]. For diagnosing left ventricular hypertrophy, 

echocardiography was is much more sensitive than 

ECG. In fact, echocardiography is considered as a 

valid and safe diagnostic tool in evaluating the 

cardiac structural and functional disorders; 

echocardiographic indices are used to study the 

prevalence of cardiac structural and functional 

disorders [3]. According to the studies conducted 
so far, metabolic syndrome is a strong risk factor of 

the myocardial dysfunction even in patients with no 

apparent cardiovascular disorder [4]. The studies 

have also indicated that this syndrome can bring 

about the cardiac diastolic and systolic dysfunction 

[5]. Metabolic syndrome is generally without any 

symptoms. The comorbid diseases of this syndrome 

include the cardiovascular diseases that increase 

suffering from strokes and peripheral vascular 

diseases. Hypertrophy is referred to enlargement of 

cardiac muscular cells and the cardiac size in 

response to the additional load arising from 
pressure of volume, or the trophic messages such as 

hyperthyroidism [6]. The prevalence of metabolic 

syndrome is different in different countries. This is 

partly related to the age and race of different 

populations and the diagnostic criteria. The 

prevalence of metabolic syndrome increases with 

the increase of age; the prevalence of this syndrome 

is %24 in the United States, %40 in Canada, and 

%23.1 in Iran [7, 8 and 9]. Moreover, obese 

children and parent are %80 more likely to be 

exposed to be exposed to the risk of obesity, and 
this is created as a result of a combination of 

genetic effects and peripheral factors [10]. The 

previous studies conducted have suggested 

different findings on the effect of metabolic 

syndrome on creating cardiac functional and 

structural disorders. However, some other studies 

have not confirmed this effect. Moreover, some 

studies have indicated that metabolic syndrome can  

 

cause cardiac diastolic and systolic dysfunction 

even in individuals that are not suffering from left 

ventricular hypertrophy. A study has claimed that 

high BMI higher than 25 is the prognostic of the 

diastolic dysfunction, and it is the main prognostic 
factor of systolic and diastolic dysfunction [11]. 

Given the different findings as well as the 

ecological and demographic features, it seems 

necessary to conduct more studies and researches. 

The present study aims determining the prevalence 

rate of left ventricular hypertrophy and cardiac 

dysfunction according to the echocardiographic 

indices in metabolic syndrome patients referring to 

Amir-Al-Momenin Hospital of Zabol.  

 

MATERIALS AND METHODS: 

The present study is a descriptive-analytical one 
conducted on the patients staying in the internal 

section as well as those who had referred to the 

cardiac clinic of Amir-al-Momenin Hospital of 

Zabol in 2015. The inclusion criteria of the present 

study were all the patients staying in the internal 

section as those who had referred to the cardiac 

clinic of Amir-al-Momenin Hospital of Zabol in 

2015. The exclusion criteria include suffering from 

different kinds of cardiomyopathy, congenital heart 

defect, acute myocarditis, pericarditis, and 

pericardial involvement, and other recognized 
diseases of those suffering from acute coronary 

syndrome. Given p=0.3 and d=0.07, the sample 

size was estimated to be 165 participants. The 

samples were selected and studied through using 

non-probability sampling. The information needed 

was collected through applying researcher-made 

questionnaire. For this purpose, the patients’ 

medical history was received including information 

such as age, gender, and etc.  The patients then 

underwent complete physical examination 

including measuring waits, height, weight, and 

blood pressure. For performing blood test, the 
blood samples were acquired in the fasting status, 

and then the patients underwent echocardiography. 

The data collected were analyzed through using 

SPSS version 18 and chi-squared test (x2 statistical 

test) [12-14]. Moreover, p≤0.05 was considered as 

the significance level. 

 

FINDINGS:  

From the 165 patients studied, 73 patients (%44.2) 

were male and 92 patients (%55.7) were female. 

The patients’ average age was 53.7±1.47. The 
youngest patient participated in this study was 16 

years old, and the oldest participant was 74 years 

old. With respect to age, the patients’ frequency 

was as follows: under 30 years old, 2 patients 

(%1.2); 30-40 years old, 7 patients (%4.2); 40-50 

years old, 36 patients (%21.9); 50-60 years old, 91 

patients (%55.2); and in the group of over 60 years 

old, 29 patients (%17.5). With regard to the 
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patients’ age, the prevalence of metabolic 

syndrome was as follows: 40-50 years old, 5 

patients (%8.9); 50-60 years old, 38 patients 

(%67.8); and in the group of over 60 years old, 13 

patients (%23.3). Age groups of fewer than 30 

years old and 30-40 years old did not have any 
metabolic syndrome patients. The prevalence of 

metabolic syndrome increased in both genders with 

the increase of age (P<0.005). Moreover, the 

findings acquired from the left ventricular 

hypertrophy studies in patients suffering from 

metabolic syndrome as well as patients without 

metabolic syndrome have indicated that 12 patients 

(%21.42) of the metabolic syndrome patients suffer 

from left ventricular hypertrophy, and 11 patients 

(%10.09) of the patients without metabolic 

syndrome suffer from left ventricular hypertrophy 

(Table 1). In fact, most of the individuals suffering 
from metabolic syndromes as well as those without 

metabolic syndrome do not suffer from left 

ventricular hypertrophy (LVH); given the findings 

of the chi-square test, metabolic syndrome does not  

 

 

 

 

 

have a significant relationship with left ventricular 

hypertrophy (P>0.005). Among those suffering 

from metabolic syndrome, 10 patients (%17.8) 

suffer from systolic dysfunction, and among the 

patients without metabolic syndrome, 11 patients 

(%10.1) suffer from systolic dysfunction. 
Moreover, among those suffering from metabolic 

syndrome, 45 patients (%80.4) suffer from diastolic 

dysfunction, and among the patients without 

metabolic syndrome, 39 patients (%35.8) suffer 

from diastolic dysfunction (Table 2). The 

prevalence of systolic dysfunction in both groups 

(those suffering from metabolic syndrome and 

those without metabolic syndrome) was not 

significantly different. However, the diastolic 

dysfunction was significantly different in the two 

groups. Given the findings of chi-square test, 

metabolic syndrome has no relationship with 
systolic dysfunction (P>0.005). However, it is 

significantly related with diastolic dysfunction 

(P<0.005). 

Table 1: The frequency distribution of left ventricular hypertrophy in patients suffering from metabolic 

syndrome and those without metabolic syndrome 
 

 

 

 

 

 

 

 

 

 

 

Table 2: The frequency distribution of systolic and diastolic dysfunctions in patients suffering from 

metabolic syndrome and those without metabolic syndrome 

 

 

Metabolic 

syndrome 

Systolic dysfunction Diastolic dysfunction 

          Yes               NO            Yes              No 

With 

Metabolic 

Syndrome 

Numb

er 
Percent  Number Percent  Number Percent Number Percent 

 

 

 

10 17.8 46 82.2  45 80.4 11 19.6 

Without 

Metabolic 

Syndrome 

 

 

 

10 10.1 98 89.9  39 35.8 70 64.2 

 Sig: 0.156,  Df: 1  Sig: 0.000,  Df:1 

 

       LVH 

 

Metabolic Syndrome 

Suffering from LVH    Without LVH 
 

Number Percent Number Percent 
 

Suffering Metabolic 

Syndrome 
12 21.42 44 78.58 

 

Without Metabolic 

Syndrome 
11 10.09 98 89.91 
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DISCUSSION: 

Given the increasing prevalence of metabolic 

syndrome, the probable relationship of this 

syndrome with cardiovascular diseases, and the 

increased incidence of cardiovascular diseases 

(being the most common reason of morbidity and 
mortality until 2020), it is deemed necessary to 

conduct accurate studies on this syndrome. 

Different studies have provided different findings 

about the effect of metabolic syndrome on creating 

cardiac functional and structural disorders. In the 

present research, it was attempted to study the 

prevalence of left ventricular hypertrophy based on 

the echocardiographic index in metabolic syndrome 

patients referring to Amir-al-Momenin Hospital of 

Zabol in 2015. The findings of the present study 

indicate that the prevalence of metabolic syndrome 

in the patients referring to Amir-al-Momenin 
Hospital of Zabol in 2015 was %33.9. This 

syndrome has a high level of prevalence in 

different countries: %24 in the United States, %40 

in Canada, and %23.1 in Iran. The findings of the 

present study indicate that according to the ATP III 

criteria, %33.9 (standardized based one age) of the 

population studied suffer from metabolic 

syndrome. The prevalence of metabolic syndrome 

in this study was higher than that of the previous 

studies. This is partly due to the age and race of the 

different populations as well as different diagnostic 
criteria. The prevalence of metabolic syndrome 

increases with the increase of age. Other studies 

have also reported the effect of age on the 

prevalence of this syndrome [15]. According to the 

findings acquired, metabolic syndrome is 

significantly related to age and femaleness 

(P<0.005). However, in the study conducted by 

Ivanovic et al, 2011, it has been stated that there is 

no significant relationship between age and 

metabolic syndrome [16]. This increasing trend can 

be attributed to a similar trend that has to do with 

age in each part of the metabolic syndrome. 
Moreover, age increase in insulin resistance has 

been also observed in healthy young adults, middle 

aged individuals, and the elderly people with 

normal weight [17]. It seems that the difference of 

age affects the accumulation of risk factors [18]. 

This trend was not observed in all age groups 

though. The present study did not confirm the 

significant relationship that metabolic syndrome 

results in increased LVH and systolic dysfunction. 

However, the present study indicated that there is a 

significant relationship between metabolic 
syndrome and diastolic dysfunction. The study 

conducted by Sarrafzadegan et al, 2011 indicated 

that metabolic syndrome has no significant 

relationship with ventricular hypertrophy as well as 

systolic and diastolic dysfunction [3]. Moreover, 

the study conducted by Hamdy-Sliem et al, 2011, 

[19] indicated that metabolic syndrome has no 

effect on LVH but affected diastolic dysfunction. 

The study conducted by Lars et al, 1995 suggested 

the relationship between ventricular hypertrophy 

and metabolic syndrome [20]. The present study 

indicated that there is a significant relationship 

between metabolic syndrome and diastolic 

dysfunction. However, there is no relationship 
between metabolic syndrome and systolic 

dysfunction. The studies conducted by Hamdy-

Sliem [19] and Fuentes [21] have confirmed the 

effect of metabolic syndrome on the diastolic 

dysfunction. However, the study conducted by 

Gong et al, 2009 has indicated the effect of 

metabolic syndrome on both systolic and diastolic 

dysfunctions [5].  

 

CONCLUSION: 

The findings of the present study indicated that the 

prevalence of metabolic syndrome in the 
participants studied was relatively high. Moreover, 

there is a significant relationship between 

metabolic syndrome and cardiac diastolic 

dysfunction. Given the relationship of this 

syndrome with the cardiovascular diseases, it is 

deemed necessary to conduct early diagnosis and 

treatment for this syndrome. However, further 

attempts have to be made toward changing lifestyle 

especially promoting the diet for preventing 

obesity, increasing physical activities (especially 

from childhood), and controlling blood pressure.  
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