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Introduction 

Having a better understanding of the relation between 
anthropometric indices and left ventricle dysfunction 
could assist us in identifying mechanisms through which 
anthropometric indices would contribute to cardiovascu-
lar events and their related morbidity and mortality.1 

There is a complicated relation between fat distribution 
pattern and cardiovascular diseases. One of the best me-
thods to study this relation is to evaluate the relation 
between anthropometric indices and cardiovascular dis-
eases. Obesity is one of the most important criteria and 
an independent risk factor for cardiovascular diseases 
and their increased morbidity and mortality rates; it also 
should be mentioned that BMI is considered as a risk 
factor for cardiovascular diseases. It seems that provid-
ing a better understanding of the relation between BMI 
and other anthropometric indices and left ventricle dys-
function could assist us to clarify the mechanisms 
through which cardiovascular events and their associated 
morbidity and mortality are affected.2 

Materials and methods 

After being approved by the scientific and ethics com-
mittee, the current study was performed in the inpatient 
wards of the Shahid Madani educational-therapeutic 
center affiliated to Tabriz University of Medical 
Sciences. In this analytic-cross sectional study, 50 pa-
tients affected by acute anterior myocardial infarction 
with abnormal anthropometric indices (Body Mass Index 
(BMI) ≥ 30, Waist Hip Ratio (WHR) ≥ 1 and ≥ 0.85 in 
males and females respectively and Waist Circumference 
(WC) ≥ 102 cm and ≥ 88 cm in males and females re-
spectively) were recruited as case group (group A) and 
50 patients with acute anterior myocardial infarction and 
normal anthropometric indices as control group (group 
B). Subsequently, the relation between anthropometric 
indices and left ventricle dysfunction was evaluated and 
compared between two groups. 

Inclusion criteria to the study were as follows: First 
acute anterior myocardial infarction, willingness to par-
ticipate in the study. Exclusion criteria from the study 
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were as follows: history of previous myocardial infarc-
tion, atrial fibrillation rhythm, valvular heart diseases, 
cardiogenic shock status and unwillingness to participate 
in the study. 
Acute myocardial infarction was defined based on clini-
cal symptoms, echocardiographic signs and increased 
myocardial necrosis markers; anthropometric indices 
included BMI, waist to hip ratio, height and waist cir-
cumference. BMI was calculated based on body weight 
divided by height in meters squared; BMI ≥ 30 was con-
sidered as obesity. Waist to hip ratio was calculated 
based on the waist circumference above navel and hip 
circumference in its largest diameter in centimeters; the 
ratios more than 1 in males and 0.85 in females were 
considered abnormal. Waist circumference more than 
102 and 88 was considered abnormal in males and fe-
males respectively. 
 

Statistical analysis 
The obtained data is presented as Mean ± SD, frequency 
and percentage. Statistical software package SPSS TM 
version 16.0 (SPSS Inc, Chicago, IL, USA) was used. To 
compare quantitative variables independent samples t-
test and to compare qualitative variables Chi-square test 
and if required Fischer’s exact test were used in both 
groups. Correlation test was used to analyze the relation 
between anthropometric indices and ejection fraction of 
the patients. P ≤ 0.05 was considered statistically signifi-
cant throughout the study. 
 

Results 

Of 100 patients studied, overall 77 people were male and 
23 people were female; group A with 37 males (74%) 
and 13 females (26%) and group B with 40 males (80%) 
and 10 females (20%). 

No statistically significant difference was observed re-
garding the gender distribution of the patients in both 
groups (P= 0.31). The mean age of the studied patients 
was 59± 1.2 years with an age range of 32-90 years. In 
the current study, the difference in mean age between 
both groups of the studied patients was not statistically 
significant (P= 0 .69). In the study, the patients in both 
studied groups were completely similar regarding age 
and gender. Patients were divided into four groups based 
on their ages: in group A, there were three people (6%), 
26 people (52%), 19 people (38 %) and two people (4%) 
in the age groups of below 40 years, 41-60 years, 61-80 
years and over 80 years respectively. In group B, there 
were three people (6%), 28 people (56%), 16 people (32 
%) and 3 people (6%) in the age groups of below 40 
years, 41-60 years, 61-80 years and over 80 years re-
spectively (P=0.91). 
  

Description of the anthropometric indices in the patients 

Description and comparison of the anthropometric indic-
es and laboratory tests in the studied patients between 
two groups with their related P values are presented in 
Table 1 and 2. Thirty two cases (64 %) in group A and 
34 cases (68 %) in group B had received Streptokinase 
(SK) in the emergency department. The difference be-
tween two groups was not statistically significant (P= 
0.35). Seventeen cases (36 .2 %) in group A and 13 cases 
(30.2 %) in group B had not received SK in the emer-
gency department. Primary angioplasty was performed 
on three patients in group A and seven patients in group 
B. 

 
Table 1. Comparison of the anthropometric indices between two 
groups 

Variable 

Abnormal anth‐

ropometric indic‐

es(n=50) 

Normal anthro‐

pometric indic‐

es(n=50) 

P 

Weight (kg)  93.1±9 

(68‐112) 

 

73.3±1 

(48‐92) 

0.0001 

Height (cm)  165.8±9.5 

(148‐186) 

 

172.6±1 

(148‐190) 

0.0001 

BMI(kg/m2)  34.3±2.8 

(30.1‐40.5) 

 

24.7±1.9 

(20.1‐29.2) 

0.0001 

Waist circumfe‐

rence(cm) 

 

113.2±7.8 

(95‐135) 

 

91.3±7.6 

(73‐101) 

0.0001 

Waist‐Hip ratio  1.32±0.17 

(0.8‐1.7) 

0.77±0.1 

(0.58‐0.96) 

0.0001 

 

Evaluation of systolic dysfunction in patients 

Left ventricle systolic function was evaluated performing 
Trans-Thoracic Echocardiography and estimating left 
ventricle ejection fraction which has been used as an 
index of Left ventricle systolic function to evaluate its 
relations with anthropometric indices. Measured ejection 
fraction values of the patients in both groups are com-
pared in details in Table 2. The statistically significant 
difference observed between two groups could have 
been due to the abnormal anthropometric indices in 
group A patients (P= 0.0001). 

Figure 1-3 and Table 3 present the relation between EF 
and BMI, WHR and WC in males and females separate-
ly. Calculation of the correlation coefficient between 
ejection fraction and BMI, WHR and WC in males and 
females revealed a moderate reverse (r=-0.521 to r=-
0.691) and statistically significant (P= 0.0001) relations 
which was of more strength in females. 
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Table 2. Comparison of the laboratory test and ejection fraction 
values between two groups 

Variable 

Abnormal anth‐
ropometric in‐
dices(n=50) 

 

Normal anthro‐
pometric indic‐

es(n=50) 
 

P 

Trigelicerid  136.2±35.3 
(83‐190) 
 

97.4±17.3 
(70‐158) 

0.0001

High density LC
*
   31.7±8.9 

(21‐52) 
 

39.3±8.3 
(26‐58) 

0.0001

Fast blood sugar  113.7±27.5 
(78‐180) 
 

96.4±14.8 
(76‐145) 

0.0001

Cardiac Troponin I  19.3±8.1 
(5‐36) 
 

11.2±8.2 
(2‐30) 

0.0001

Ejection fraction  34.3±7.2 
(15‐55) 

44.8±6.3 
(30‐55) 

0.0001

*LC: Lipoprotein Cholesterol 
 

Table 3. Correlation between ejection fraction and BMI, WHR, 
WC in males and females separately 

 

Discussion 

There have been ambiguous and unsolved issues regard-
ing the relation between obesity, obesity type (general or 
central), cardiovascular diseases, cardiovascular mortali-
ty and morbidity, left ventricle dysfunction and dysfunc-
tion type (systolic or diastolic) which could be consider-
ably solved by studying anthropometric indices.2 Central 
obesity which is usually measured by waist hip ratio 
(WHR) is considered as one of the most important anth-
ropometric indices related to cardiovascular diseases.3 

Kazemi et al. in a descriptive-analytic study carried out 
in Birjand University of medical sciences in 2010, eva-
luated the prevalence of obesity and body fat distribution 
in patients with acute myocardial infarction. This study 
was carried out on 98 patients with acute myocardial 
infarction who were below 50 years and 98 healthy 
people who were similar to the case group regarding age 
and gender. 

The results obtained from the mentioned case-control 
study revealed that the mean BMI and WHR were signif-
icantly higher in case group compared with the control 
group. Obesity prevalence was significantly higher than 
normal in case group as well.4 

Similar to the study of Kazemi et al., all the participants 
in our study were affected by acute anterior infarction 
and two groups were separated from each other based on 
having or not having anthropometric indices. In our 
study, waist circumference was 113.2± 7.8 cm and 91.3± 
7.6 cm in the case and control groups respectively which 
was associated with a statistically significant difference 
(P= 0.0001). Waist hip ratio (WHR) was 1.32 ± 0.17 and 
0.77± 0.1 in the case and control groups respectively 
which was associated with a statistically significant dif-
ference as well (P= 0.0001). This confirmed that there 
were no confounding factors and two groups were com-
pletely separated from each other regarding anthropome-
tric indices. 

In a similar study conducted by Kumar et al. in South 
Asia in 2008, anthropometric indices were studied in the 
patients with acute anterior infarction with normal lipid 
profiles.5 Eventually, it was concluded that patients with 
abnormal anthropometric indices would have increased 
proportional risk of myocardial infarction and its related 
complications including left ventricle systolic dysfunc-
tion 2.6 times more than the patients with normal anth-
ropometric indices.5 Like the study of Kumar et al., in 
our study the mean ejection fraction of the patients  was 
34.3± 7.2 % and 44.8± 6.3% in groups A (patients with 
abnormal anthropometric indices) and B (patients with 
normal anthropometric indices) respectively. The related 
difference was statistically significant. Khawaja et al., in 
a cross-sectional study titled as “the relation between left 
ventricle dysfunction and mortality and morbidity in the 
society” which was carried out on 2042 males and fe-
males older than 45 years in 2008, concluded that in-
crease in waist hip ratio (WHR) compared to increase in 
BMI is of stronger relation with the lower ejection frac-
tion values and left ventricle systolic dysfunction.6 
Likewise, in the study of Thompson et al., android obesi-
ty (mostly concentrated in the lower parts of the abdo-
men rather than hip) was associated with increased risk 
of symptomatic cerebral and cardiovascular diseases in 
both males and females. This relation remained intact 
after elimination of the effects caused by age, serum 
lipid levels, body mass index, and history of hyperten-
sion, diabetes and smoking which is indicative of an 
independent effect of abdominal obesity on increasing 
the risk of cardiovascular diseases.7 

Zeller et al., in a study in 2008, evaluated the relation 
between BMI and waist circumference and death caused 
by acute myocardial infarction in 2229 patients with 
acute myocardial infarction. The results obtained from 

  Female( n=23) 
 

Male( n=77)
 

  P  r  r  P

EF and BMI 
Association 

0.0001  ‐0.557  ‐0.691 0.0001

EF and WHR 
Association 

0.0001  ‐0.610  ‐0.630 0.001

EF and WC 
Association 

0.0001  ‐0.521  ‐0.605 0.002
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the study revealed that almost half the patients were 
overweight, one fourth of them were obese or very ob-
ese, and increase in waist circumference could be ob-
served in half of the patients.8 In this study, increase in 
BMI was associated with increased mortality whereas 

waist circumference had no effect on all death reasons. 
Furthermore, BMI was not an independent mortality 
prognostic factor; a group of the patients with large waist 
circumference and low BMI had increased one-year 
mortality rates.8 

 
 
 

 
 

Figure 1. Reverse relation between ejection fraction and BMI in males and females separately 

 
 
 

 
 

Figure 2. Reverse relation between ejection fraction and WHR in males and females separately 
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Figure 3. Reverse relation between ejection fraction and WC in males and females separately 

 
Conclusion 
considering the decrease in left ventricle function in pa-
tients with abnormal anthropometric indices and the sig-
nificant difference between two groups it could be con-
cluded that anthropometric indices including BMI and 
waist circumference influence cardiac function following 
myocardial infarction. 
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