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Abstract 

Aim: This cross-sectional study was conducted to determine the body somatotype and risk factors for 

cardiovascular diseases among government employees from Kuala Terengganu, Malaysia. Methods: In this 

research, 308 government employees were recruited as respondents. Body somatotype was determined using the 

Heath and Carter (1990) method. The risk factors for cardiovascular diseases were determined by measuring 

fasting blood glucose, total cholesterol (TC), LDL-cholesterol level, HDL cholesterol level and triglycerides level. 

Results: Majority of the respondents were categorized as endomorphy (84.7%), followed by mesomorphy (11.7%) 

and ectomorphy (3.6%). Means of fasting blood cholesterol level, triglycerides, HDL and LDL cholesterol among 

respondents were 5.57 mmol/L, 1.55 mmol/L, 1.25 mmol/L and 3.63 mmol/L, respectively. The fasting blood 

glucose of respondents was in the normal range (5.02 mmol/L), while cholesterol, triglycerides and LDL cholesterol 

were on borderline high. Mean HDL level of respondents were below desirable level. Conclusion: We found that 

there were significant correlation between ectomorphy components with blood cholesterol, LDL, HDL and blood 

glucose level; mesomorphy with LDL cholesterol level; and endomorphy with HDL and blood glucose level among 

respondents (p<0.05). As a conclusion, this study has provided useful insights towards the relationship between 

somatotype components and risk factors of cardiovascular diseases. 

Keywords: Somatotype, Endomorphy, Mesomorphy, Ectomorphy, Cardiovascular diseases.  

Resumen 

Objetivo: este estudio transversal se realizó para determinar el somatotipo corporal y los factores de riesgo de 

enfermedades cardiovasculares entre empleados gubernamentales de Kuala Terengganu, Malasia. Métodos: En 

esta investigación, se reclutó como encuestados a 308 empleados del gobierno. El somatotipo corporal se 

determinó mediante el método de Heath y Carter (1990). Los factores de riesgo de enfermedades 

cardiovasculares se determinaron midiendo la glucosa en sangre en ayunas, el colesterol total (CT), el nivel de 

colesterol LDL, el nivel de colesterol HDL y el nivel de triglicéridos. Resultados: La mayoría de los encuestados 

fueron categorizados como endomorfia (84,7%), seguida de mesomorfia (11,7%) y ectomorfia (3,6%). Las medias 

del nivel de colesterol en sangre en ayunas, triglicéridos, colesterol HDL y LDL entre los encuestados fueron 5,57 

mmol / L, 1,55 mmol / L, 1,25 mmol / L y 3,63 mmol / L, respectivamente. La glucosa en sangre en ayunas de los 

encuestados estaba en el rango normal (5,02 mmol / L), mientras que el colesterol, los triglicéridos y el colesterol 

LDL estaban en el límite alto. El nivel medio de HDL de los encuestados estaba por debajo del nivel deseable. 

Conclusión: Encontramos que existe una correlación significativa entre los componentes de la ectomorfia con el 

colesterol en sangre, LDL, HDL y nivel de glucosa en sangre; mesomorfia con nivel de colesterol LDL; y 

endomorfia con HDL y nivel de glucosa en sangre entre los encuestados (p <0,05). Como conclusión, este estudio 

ha proporcionado información útil sobre la relación entre los componentes del somatotipo y los factores de riesgo 

de las enfermedades cardiovasculares. 

Palabras Clave: Somatotipo, endomorfia, Mesomorfia, Ectomorfia, Enfermedades Cardiovasculares. 
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Introducción 

Somatotype was developed in the 1940s by William Herbert Sheldon, an American psychologist, to relate 

human body types with temperament types (Rafter 2007, Rosenbaum 1995, Sheldon, 1940). Somatotyping is a 

unique method for the classification of human physique and is also used to assess body shape and composition 

(Carter 2002). The somatotype is a type of physique concerning bodily structure, proportions, appearance, and 

development of a person. It combines an evaluation of relative adiposity, musculoskeletal robustness and linearity 

into a three number rating. The three number rating represents endomorphy, mesomorphy and ectomorphy 

component of somatotype respectively (Gakhar and Malik 2002). The Heath-Carter somatotype method is a 

modification of the original method developed by Sheldon (1940). It is distinguished from Sheldon method by 

modification which are; the somatotype rating is a phenotypic rating based on the anthropometric measurements. 

Phenotypic rating is a description of the actual physic, which includes an observable characteristic of an individual, 

for example, height and weight (Brayton and Treuting 2012).  

Somatotype in Heath and Carter (1963) method were expressed as a three numeral rating with one 

numeral for each of three components of physique, always recorded sequentially. For example the three numerals 

written as 2-5-3, in which 2 represents the endomorphy, 5 represents the mesomorphy and 3 represents the 

ectomorphy component. Endomorphy is a score on a continuum of relative fatness of a physique. It is estimated 

from the sum of three skinfolds adjusted for height. Mesomorphy is a score on a continuum of musculoskeletal 

robustness, predominance of muscle, bone and connective tissues. It is estimated from two extremity skeletal 

breadths (femur and humerus), two limb circumferences (upper arm and calf circumferences) corrected for skinfold 

thickness, and height. Ectomorphy is a score on a continuum of relative linearity or ‘stretched-outness’ of a 

physique. It is estimated from the reciprocal ponderal index which are height divided by the cube root of weight 

(Heath and Carter 1967). Based on Heath and Carter (1967), the lowest score of somatotypes components is 0.1, 

while the upper end is open. However, normally in the practice most score is between 1 to 81/2 (Norton and Olds 

1996). In general, component score of 1 to 21/2 is regarded as low, rating between 3 to 41/2  was regarded as 

moderate, rating between 51/2 to 7 was regarded as high and rating between 71/2 to 81/2 was extremely high (Norton 

and Olds 1996). 

The word somatotype always implies the three numeral score and recorded together, for example a 

somatotype for a person can be written as 4-7-1. 4 refer to endomorphy components, 7 refers to mesomorphy 

components and 1 refers to ectomorphy component. According to these score, somatotypes can be classified into 

13 categories, namely: central, balanced endomorph, mesomorphic-endomorph, mesomorph-endomorph, 

endomorphic-mesomorph, balanced mesomorph, etomorphic-mesomorph, mesomorph-ectomorph, mesomorphic-

ectomorph, balanced ectomorph, endomorphic-ectomorph, endomorph-ectomorph and ectomorphic-endomorph. 

However, these 13 categories can be simplified into 4 larger dominant categories which are central, endomorph, 

mesomorph and ectomorph. The definition for central category is:  there is no component differs by more than one 

unit from the other two. Endomorph is defined when endomorphy component is dominant, while mesomorph and 

ectomorphy are more than one-half unit lower. For mesomorph, it is defined when mesomorphy is the dominant 

component while endomorphy and ectomorphy are more than one-half unit lower. Ectomorph is defined when 

ectomorph component is dominant while endomorphy and mesomorphy are more than one-half unit lower (Carter 

2002). 

Body type of an individual that is characterized as endomorphic typically has short limbs (arms and legs) 

and they have large amount of mass on the body frame. According to Beashel and Taylor (1997), endomorphic 

individuals are facing difficulties in sports or activities that require high levels of nimbleness and to perform weight-

bearing exercises such as running, hiking and jogging. However, the ideal sports for endomorphic individuals are 

those that require pure strength like power lifting. A mesomorphic individual is expected to excel in activities related 

strongly to strength, nimbleness, and speed. Beashel and Taylor (1997) identified mesomorph individuals to have 

moderate body structure and height. In combination with their tendency to increase muscle mass and strength 

easily, it enables them to be strong contenders for being top athletes in almost any sports. Beashel and Taylor 

(1997) stated that a predominantly ectomorphic individual is long, slender and thin.  Therefore, they are possibly 

not suitable involved in power and strength sports as they might be susceptible to injuries.  Although they can 

easily get lean and hard, the lack of musculature often limits ectomorphic individuals tend to reduce their chances 

in sports requiring mass.   

The relationship between somatotype and diseases was first investigated by Sheldon et al (1940) by 

relating the somatotypes with abnormality of behavior and function. His study demonstrated that patients with 

paranoid schizophrenia have mesomorphic ectomorphic type of physique, while hebephrenic paranoids patients 

have equal endomorphy and ectomorphy but lack of mesomorphy. (Singh 2007). Started from this, researchers 

start to relate somatotype with diseases such as Diabetes Mellitus, Osteoarthritis and Cardiovascular Diseases.  
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Cardiovascular diseases (CVD) are a group of disorder of the heart and heart vessels, which includes 

coronary heart diseases, cerebrovascular diseases, peripheral arterial diseases, rheumatic heart diseases, 

congenital heart diseases and deep vein thrombosis and pulmonary embolism (WHO 2021). Excess weight and 

obesity is the main factor for the cardiovascular disease problem. This condition may lead to insulin resistance, 

hypertension and dyslipidaemia and finally increased risk for developing CVD (Eckel et al. 2006; Thomas et al, 

2005, Jonsson et al. 2002, Schulte et al. 1999). A study by Thomas et al. (2005) stated that risk of cardiovascular 

death increased significantly when overweight is associated with hypertension and 

hypercholesterolemia. Unhealthy diets, physical inactivity, tobacco usage and harmful usage of alcohol are among 

behavioural factors of cardiovascular diseases.  The effects of these behavioural factors can lead to the metabolic 

risk factors which are raised blood pressure, raised triglycerides level, low HDL cholesterol, raised blood glucose 

level and obesity. These metabolic risk factors are also known as “intermediate risks factors,” which are strongly 

related to the occurrence of cardiovascular diseases. (WHO 2021). CVDs claimed the lives of 17.9 million 

individuals in 2019, accounting for 32% of all fatalities worldwide. Heart attacks and strokes account for 85 percent 

of these death (WHO 2021). 

Somatotype has also been shown to be related to cardiovascular disease.  An earlier study by Parnell 

(1959) found that the dominantly endo-mesomorphs have the highest risk of coronary thrombosis in their early 

middle life. This was followed by the mesomorphs. Individual with ectomorph somatotype, those with lean muscular 

builds had less risk. Individuals with somatotypes high in mesomorphy and endomorphy are at high risk for 

cardiovascular disease.  Increased body weight has been associated with high coronary heart disease risk factor, 

which probably is reflected in increased endomorphy (Carter and Heath 1990). Later, in 2000, Williams et al. (2000) 

conducted a study regarding somatotype in patients with coronary artery diseases (CAD). They found that the body 

somatotype of the CAD patients were (5.7-5.6-1.4), indicated that they have dominant endomorphy and 

mesomorphy components. This study also found that somatotype was not significantly related to the angiography 

result. However, they found that endomorphy was significantly correlated with abdominal circumferences, the 

abdomen-to hip ratio and abdominal sagittal diameter, while mesomorphy was not related to these indicators of 

android or abdominal adiposity. Ectomorphy was found to be inversely related to the indices of general and 

regional adiposity. This study suggested that adiposity and muscularity were important features in increasing the 

CAD whereas, linearity was beneficial (Williams et al. 2000). In addition, a study conducted in Mexico discovered 

that people with type 2 diabetes had a somatotype with a major endomorphic and mesomorphic component, but a 

much reduced ecomorphic component (Urrutia-Garca et al. 2015).  

In this study, blood cholesterol level, triglycerides, HDL, LDL and blood glucose of respondents were 

measured to assess their metabolic fitness as risk factors for cardiovascular diseases. Besides, this study also able 

to provide meaningful information on the important factors that contribute to the relationship between body 

somatotype components and cardiovascular diseases.  

 

Material and Methods 

This is a cross-sectional study of 308 adults from Kuala Terengganu to evaluate the body somatotype and 

risk factors to cardiovascular diseases. Based on the data from The National Health and Morbidity Survey (NHMS 

III), 2006, the prevalence of abdominal obesity among Malaysian adults is 17.4%. The estimated sample size 

needed was calculated based on the following formula (Daniel, 1999). 

n = Z2 P (1-P) / d2 

Where:  

n =  estimated sample size  

Z =  the standard value at confidence level at 95% = 1.96  

P =  the estimated prevalence based on the reported prevalence (17.4%) of abdominal obesity 

among Malaysian adults  

  =  17.4%  

d =  the margin of error is set at 5%  

  =  0.05  

Therefore, 

N =  (1.96)2 x 0.174 (1- 0.174) / (0.05)2 = 220 
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By taking into consideration of a 20% drop out rate (equivalent of 44 respondents), the sample needed was 

264. A sample size of 264 respondents had to be recruited into this study based on the inclusion criteria already 

mentioned. The anthropometry measurements were taken for calculating body somatotype of respondents. Ten 

anthropometry data were measured in this study, namely weight, height, waist circumference, hip circumference, 

mid-arm circumference, triceps skinfold, subscapular skinfold, supraspinale skinfold, tight circumference, mid-tight 

skinfold, humerus breadth and femur breadth. All these measurement were then used for determining body 

somatotype among respondents by using the Heath and Carter method. To calculate endomorphy components, the 

equation below was used: 

Endomorphy = - 0.7182 + 0.1451(X) – 0.00068(X2) + 0.0000014(X3) 

Where,  

X = (sum of triceps, subscapular and supraspinale skinfolds) multiplied by 

This is called height-corrected endomorphy and is the preferred method for calculating endomorphy 

(Heath-Carter, 1990).  

The equation to calculate mesomorphy is: 

Mesomorphy = 0.858 x humerus breadth + 0.601 x femur breadth + 0.188 x corrected arm girth + 0.161 x 

corrected calf girth – height x (0.131) + 4.5  

Three different equations were used to calculate ectomorphy according to the height-weight ratio:  

a) If HWR is greater than or equal to 40.75, then ectomorphy = 0.732 HWR – 28.58.  

b) However, if HWR is less than 40.75 but greater than 38.25, then ectomorphy = 0.463 HWR – 17.63 

c) If HWR is equal to or less than 38.25, then ectomorphy = 0.1  

Accuracy of the anthropometric measurement is very important in determining somatotype. The reliability is 

the extent to which results are consistent over time and an accurate presentation of the total population under 

same condition (Bordens and Abbott 2011). To ensure reliability, all anthropometric measurement is taken by a 

single trained anthropometrist. Other than that, a test-retest reliability of each anthropometric measurement were 

also conducted to make sure that there is no significant difference in mean of the two independent measures on 

the same subjects. Pearson correlation of the two measurements were also calculated, and the correlation were 

above 0.90. 

To determine total cholesterol level, triglycerides, HDL cholesterol, LDL cholesterol, and blood glucose 

level among respondents, 5 ml fasting venous blood were obtained from them. They were asked to fast for 12 

hours before the procedure and venous blood samples were taken by using standard procedure. Then, the blood 

samples were sent to Gribbles Pathology Lab, Kuala Terengganu for measuring the lipid profile and glucose level. 

Out of 308 respondents, total of 294 respondents voluntarily provided blood samples for analysis. This is because 

due to some drop out during the blood sampling process. To determine the blood glucose level and lipid profile, a 

fasting blood sample from vena puncture was taken from the subjects. The blood collection was done by following 

the venepuncture procedure (Clinical and Laboratory Standard Institute, 2007). For measuring blood glucose, 

blood samples were collected in sodium fluoride (grey) vacutainer tubes, and SST (gold) vacutainer tubes were 

used to collect blood for measuring the lipid profiles of respondents. Date and serial numbers were recorded on 

each tube. 

 

Data management and treatment 

Data from the questionnaire, anthropometric measurements and biochemical blood results were entered, 

computed and analysed using the Statistical Package for Social Science (SPSS) software version 20.0. For data 

treatment, including frequencies for all items was conducted to check missing data. Missing variable were corrected 

by rechecking the appropriate questionnaires. The level of significance was set at p<.05. Normality test was carried 

out to determine the distribution of the data. For the normally distributed data (p> 0.05), analysis were proceed by 

with the parametric test, while for not normally distributed data (p<.05), analysis were conducted with non-

parametric test. 

 

Statistical Analysis 

The descriptive statistics such as the percentage, frequency, mean and median for sociodemographic 

profile, physical activity level, dietary intake, and blood glucose and profile lipid of respondents were presented. 

cminheight

18.170
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One Way ANOVA was used to measure the difference in means of normally distributed data between more than 

two independent groups. The Pearson correlation was used to measure the relationship between two variables.  

 

Ethical Consideration  

Ethical approval that clarified the purpose of this study was obtained from the Universiti Sains Malaysia 

(USM) Ethical Committee (USMKK/PPP/JEPeM [237.4(1.11). Participants who consented to the study were 

informed of their rights to refuse participation or withdraw from the study if they wish to. Participants were 

guaranteed anonymity and all information provided was treated with confidentiality.  

 

Results 

Table 1 Mean (± sd) of Anthropometrics Measurement and Somatotype Components of 

Respondents (n=308) 

Respondents characteristic Total (n = 308) 

Age (years) 38.18±5.23 

Age range (years) 25-57 

Mass (kg) 66.63±11.98 

Height (cm) 160.21±9.60 

BMI (kg/m2) 26.09±5.69 

Bone Width (cm):  

Humerus 6.06±0.66 

Femur 8.56±0.84 

Girth (cm):  

Biceps 31.16±4.17 

Calf 37.20±4.53 

Waist 80.08±10.00 

Hip 96.66±8.14 

Somatotype Components  

Endomorphy 7.21 ± 2.23 

Mesomorphy 4.86 ± 1.49 

Ectomorphy 1.12 ± 1.15 

 

 

 

Table 2 Mean Endomorphy, Mesomorphy and Ectomorphy Components According to BMI Group 

of Respondents 

Somatotype 

component 

Underweight 

(n = 6) 

Normal 

(n = 128) 

Overweight 

(n = 127) 

Obese 

(n = 47) 

p-value 

Endomorphy 2.54 ± 0.59 6.00 ± 2.14 7.76 ± 1.48 9.64 ± 1.00 0.000 

Mesomorphy 1.64 ± 1.12 3.91 ± 1.01 5.20 ± 0.91 6.94 ± 1.02 0.000 
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Ectomorphy 5.14 ± 0.77 1.93 ± 0.89 0.48 ± 0.36 0.10 ± 0.00 0.000 

Notes. One way ANOVA: Significant level at p < .05; n = 308 

 

Table 3 Mean Glucose Level and Lipid Profiles Among Respondents 

Blood Glucose and Lipid profile Total respondents (n = 294) 

Glucose (mmol/L) 5.01 ± 0.58 

Cholesterol (mmol/L) 5.55 ± 0.99 

Triglycerides (mmol/L) 1.57 ± 0.81 

HDL-cholesterol (mmol/L) 1.25 ± 0.30 

LDL-cholesterol (mmol/L) 3.61 ± 0.92 

 

Table 4 Mean Blood Glucose Level and Lipid Profiles Among Respondents Based on Dominant Body 

Somatotype Categories 

Glucose & Lipid 

profile 

Somatotype categories p- value 

Endomor

ph 

(n = 250) 

Mesomorph 

(n = 33) 

Ectomorph 

(n = 11) 

Blood glucose 

(mmol/L) 

5.03 ± 

0.58 
4.95 ± 0.57 4.75 ± 0.46 0.196 

Cholesterol (mmol/L) 
5.57 ± 

0.93 
5.51 ± 1.34 5.00 ± 0.81 0.169 

Triglycerides (mmol/L) 
1.55 ± 

0.82 
1.67 ± 0.74 1.45 ± 0.73 0.667 

HDL-cholesterol 

(mmol/L) 

1.25 ± 

0.29 
1.23 ± 0.31 1.34 ± 0.34 0.527 

LDL-cholesterol 

(mmol/L) 

3.63 ± 

0.87 
3.61 ± 1.28 2.94 ± 0.68 0.049* 

Notes. One Way ANOVA. *Significant at p < .05; n = 294 

Table 5 Correlation Between Each Somatotype Component and Lipid Profiles among respondents 

Risk factors Endomorphy Mesomorphy Ectomorphy 

r p r p r p 

Cholesterol 0.063 0.280 0.109 0.062 -0.117 0.045* 

LDL-cholesterol 0.094 0.109 0.127 0.029* -0.143 0.014* 

HDL-cholesterol -0.100 0.045* -0.073 0.213 0.123 0.035* 

Triglycerides -0.085 0.146 0.063 0.283 -0.057 0.326 

Blood glucose 0.295 0.035* 0.096 0.101 -0.141 0.016* 

Notes. Pearson correlation. *Significant at p < .05 
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Discussion 

Characteristic, Anthropometric Measurements and Somatotype Components Score Among 

Respondents 

Table 1 shows that the mean age and anthropometric characteristics of the respondents. Mean age of 

respondents was (38.18 ± 5.23) years. Their ages ranged between 25 years and 57 years. In terms of weight, the 

respondents weighed (66.63 ± 11.98) kg. The BMI of respondents was (26.09 ± 5.69) kg/m2, which indicated that 

they were in the overweight category (WHO 1998). Four skinfolds, two bone breadth and four girths were 

measured. These data were then used to calculate body somatotype of the respondents following the Heath-Carter 

somatotype method. 

Mean of three somatotype components, namely endomorphy, mesomorphy and ectomorphy among 

subjects were presented in Table 1. Endomorphy is relative fatness, while ectomorphy is musculoskeletal 

robustness relative to height and ectomorphy refers to relative linearity of the body. The mean somatotype of all 

respondents in this study was (7.21, 4.86, 1.12). According to Heath and Carter (1990), these respondents 

belonged to mesomorphic endomorph somatotype category. Based on the definition in the manual, mesomorphic 

endomorph somatotype is when the score of endomorphy is dominant, and mesomorphy score is greater than 

ectomorphy (Heath and Carter, 1990). 

The mean endomorphy component of the respondents was (7.21 ± 2.23). A score of 5.5 to 7.5 on 

endomorphy component means that the subjects have high relative fatness. They have thick subcutaneous fat, 

roundness of trunk and limbs and have increased storage of fat in the abdomen. The mean mesomorphy 

component of respondents was (4.86 ± 1.49). It indicated that respondents had moderate relative musculoskeletal 

development and had increased muscle bulk and thicker bones and joints (Heath and Carter 1990). The mean 

score of ectomorphy component among respondents was (1.12 ± 1.15). This showed that respondents of this study 

had low linearity physique, had great bulk per unit height, were rounded in shape and had relatively bulky limbs 

(Heath and Carter, 1990). 

 

Somatotype Components of Respondents According to BMI Categories of Respondents 

Table 2 presents the endomorphy, mesomorphy and ectomorphy components across the BMI categories. 

Obese respondents had highest endomorphy score, while underweight respondents had the lowest endomorphy 

score (p < .05). Endomorphy score was observed as increasing with BMI among respondents (p < .05). 

Mesomorphy score was also observed as highest among obese respondents, and lowest among 

underweight respondents (p < .05). Mesomorphy components also increased with BMI among respondents (p < 

.05). Ectomorphy score was highest among underweight respondents, and lowest in obese respondents. 

Ectomorphy score decreased with BMI among them (p < .05). 

 

Blood Glucose and Lipid Profile among Respondents 

Table 3 shows the (mean ± sd) of blood glucose, cholesterol, triglycerides, HDL and LDL cholesterol levels 

among all respondents. The mean blood glucose level of respondents was (5.01 ± 0.58) mmol/L. The fasting blood 

glucose levels of respondents were in the normal ranges for blood glucose (American Diabetes Association 2016). 

The mean cholesterol level among respondents was (5.55 ± 0.99) mmol/L. According to the National Cholesterol 

Education Program (NCEP 2001), the cholesterol level of respondents of this study can be considered as on the 

borderline high (range = 5.17 to 6.19 mmol/L). 

The mean fasting triglycerides level among respondents was (1.57 ± 0.81) mmol/L. Based on the NCEP 

(2001), it can be considered as on the borderline high. (The mean HDL cholesterol level of all respondents was 

1.25 ± 0.30 mmol/L. According to the NCEP (2001), the level of HDL cholesterol ≥ 1.55 mmol/L is desirable. The 

level of fasting LDL cholesterol among respondents in this study was (3.61 ± 0.92) mmol/L, indicating that the LDL 

levels among all respondents in this study were on the borderline high according to the guidelines of the (NCEP 

2001).  

Table 4 shows the mean blood glucose level and lipid profile among all respondents based on dominant 

body somatotype categories. There is a significant difference in LDL cholesterol levels among respondents based 

on their body somatotype categories. LDL was highest among endomorph subjects (3.63 ± 0.87) mmol/L and 

lowest among ectomorph subjects (2.94 ± 0.68) mmol/L. According to the (NCEP, 2001), the levels of LDL among 

endomorph and mesomorph subject were on the borderline high, while ectomorph subjects were above the optimal 
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level. However, Table 4 also shows that no significant difference were observed in blood glucose level and other 

lipid profiles of subjects based on dominant body somatotype categories among respondents (p > .05). These 

suggested that the circulating lipids in the body are directly influenced by the level of fatness in the body. It has 

been frequently reported that obesity is weakly but significantly associated with total cholesterol, triglycerides and 

LDL cholesterol and inversely with HDL cholesterol (Petridou et al. 1995). Besides, many research have shown 

that individual with higher percentage of fat in the body have poorer lipid profiles (Freedman et al. 1999 ,  Plourde 

2002). 

 

Relationship between Body Somatotype and Risk Factors of Cardiovascular Diseases among 

Respondents 

Relationship of the three somatotype components, namely endomorphy, mesomorphy and ectomorphy 

with risk factors of cardiovascular diseases such as total blood cholesterol, HDL cholesterol, LDL cholesterol, 

triglycerides and glucose level were also investigated in this study were presented in Table 5.  

Only ectomorphy components of respondents shows significant negative correlation with blood cholesterol 

level (r= - 0.117, p= 0.045). This indicated that when ectomorphy components score of respondents increase, 

blood cholesterol of respondents decrease and vice versa. LDL cholesterol of respondents correlates significantly 

with mesomorphy and ectomorphy components, but not endomorphy components among respondents. LDL 

cholesterol increase with increase of mesomorphy score of respondents (r=0.127, p=0.029), while it decrease with 

the increment of ectomorphy score of respondents (r= -0.143, p= 0.014) and vice versa. 

HDL-cholesterol level shows inverse relationship with endomorphy component score among respondents 

(r= -0.100, p=0.045), indicating that levels of HDL cholesterol decrease when endomorphy component score 

decrease, however HDL cholesterol shows parallel relationship with ectomorphy components (r=0.123, p=0.035), 

indicating that HDL cholesterol increase with increase of ectomorphy component’s score and vice versa. There 

were no significant correlation exist between triglycerides level with all the three somatotype component namely 

endomorphy, mesomorphy and ectomorphy among respondents (p>0.05). 

Blood glucose level did not show any significant relationship with mesomorphy components, but have 

positive correlation with endomorphy components score among respondents (r= 0.295, p=0.035) indicating that 

glucose level will increase with increment of endomorphy score among respondents and vice versa. However, it 

shows negative correlation with ectomorphy components (r= -0.141, p= 0.016) which indicated that blood glucose 

will decrease with the increment of ectomorphy components score.  

In term of the direction of correlation, endomorphy correlates directly with blood glucose level but have 

inverse relationship with HDL cholesterol level. Mesomorphy only show positive correlation with LDL cholesterol 

level, while endomorphy show negative correlations with blood cholesterol, LDL cholesterol and blood glucose level 

but have positive correlation with HDL cholesterol level of respondents. 

Based on the result obtained, there were significant weak relationships between each somatotype 

components namely endomorphy, mesomorphy and ectomorphy to the lipid profiles among respondents in this 

study (correlation coefficient ranged between -0.143 to +0.295). Beside somatotype, there are many other factors 

that may be associated with lipid profiles level such as component in diet such as consumption of trans-fatty acid 

and animal protein, age, gender, obesity, genetics, physical activity and medical conditions (Whitney and Rofles 

2012, Cugnetto et al. 2007) 

Not many studies have been done to relate somatotypes to specific risk factors for cardiovascular disease. 

In a study by Malina et al. (1997) to determine the relationships between somatotype and cardiovascular risk 

factors in healthy adults in French Canada, they found that body type was weakly associated with common 

cardiovascular risk factors in healthy men and women(ranged between r= -0.20 to +0.30). This is consistent with 

the findings in our study, where we also found that there was only a weak correlation between each somatotype 

components and lipid profiles. The pattern of correlation in their study also parallel with the pattern of correlation in 

our study, where we found that endomorphy were positively associated with most lipid profiles and ectomorphy 

were found to have negative correlation with most lipid profiles components. Bolunchuk et al. (2000) also shows 

similar pattern of correlation between each somatotype components and lipid profiles. Similar to our study, they 

found that endomorphy component have a positive correlation with triglycerides and also LDL cholesterol, and 

negative correlation with HDL cholesterol level. A study by Gertler et al. (1950) indicated that there was higher 

correlation between endomorphy and blood cholesterol. However, analysis in the present study could not find any 

correlations between endomorphy and blood cholesterol. This finding is in agreement with the findings of 

Bolonchuk et al. (2000), but in contrast with results reported by Tanner et al. (1960), Allard and Goulet (1968), 
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Gordon et al. (1987) and Malina et al. (1997). Several investigations have shown the existence of an association 

between somatotype components and cardiovascular diseases (Herrera et al. 2004).  

 

Conclusion 

This study explored the somatotype characteristics and examined the association between lipid profiles 

with each somatotype components among government employees in Kuala Terengganu. Somatotype of 

respondents were also different according to BMI categories. Endomorphy and mesomorphy components 

increased with BMI, while ectomorphy decreased with BMI. Among respondents with normal BMI, it was found that 

they have high endomorphy score. This indicated that, even though they have normal BMI, however they have 

extremely high relative fatness in subcutaneous and also abdominal fat. This suggested that using BMI alone 

cannot distinguished the hidden fat in the body. Thus, we suggested that in spite of using BMI as tools to measure 

fatness, the somatotype method should be also used as it is a more sensitive method to measure body fatness in 

individuals. There were weak correlations between lipid profiles with each somatotype components, namely 

endomorphy, mesomorphy and ectomorphy. The correlation coefficient between total cholesterol, HDL cholesterol, 

LDL cholesterol, triglycerides and glucose ranged between (-0.143 to +0.295). Generally it can be concluded that 

there were only small association between lipid profiles with body somatotypes among respondents in this study. 
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