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ABSTRACT 

Objective: To construct a foreseeable connection of total testosterone with lipid profile in middle aged healthy men. 

Study Design: Analysis / cross sectional study.  

Place and Duration of Study: This study was conducted at the Dow University of Health Sciences Karachi for 

duration of nine month from April 2012 to January 2013. 

Materials and Methods: Two hundred disease free nonsmoker males of 30 to 50 years of age were enrolled for this 

study, total testosterone value was estimated by Chemiluminescence assay method and   fasting lipid profile which 

includes cholesterol, triglyceride, high density lipoprotein (HDL) and low density lipoprotein (LDL) were tested in 

Hitachi 902 auto analyzer by photometry technique. Mean differences of all the lipid parameters in between the two 

groups of testosterone were computed by independent sample T test. Correlation between total testosterone and 

fasting lipid parameters was assessed by Pearson correlation. Multivariable linear regression was also applied to 

predict the change in the levels of lipid profile parameters on the basis of per unit rise in total testosterone level. 
Results: In this study the mean (± SD) value of total testosterone was 15.92 (+ 6.322) nmol/L, while the mean (± 

SD) values of cholesterol, triglyceride, HDL and LDL were 182.71 (+ 40.673), 134.02 (+ 55.407), 41.37 (+ 8.018) 

and 118.13 (+ 33.451) mg/dl respectively. Statistically significant difference (P = 0.021) was observed in the mean 

value of serum triglyceride when compared with the two testosterone groups.  Significant negative (P = 0.000) and 

positive (P = 0.001) association of testosterone with triglyceride and HDL respectively were also documented. 

Multivariable linear regression model showed significant decrease in triglyceride level by 2.742 mg/dl and 

significant increase in HDL level by 0.304 mg/dl for each additional nmol/L of age adjusted testosterone. 

Conclusion: Convincing negative and positive associations of total testosterone with triglyceride and HDL 

respectively in this study suggest a promising link between low total testosterone and obesity. 
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INTRODUCTION 

With the inception of furtherance life in the emerging 

countries, decreased athletics and ferocious eating 

habits, (especially the fast food) were noticed, which is 

the root cause of obesity and overweight.1 As a 

consequence, risk factors like increased accumulation 

of abdominal fat, abnormal lipids mainly high density 

lipoproteins (HDL) and triglycerides which later leads  
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to cardiovascular and many metabolic diseases.2,3  

Persons having dyslipidemia leads to metabolic 

syndrome and are more likely to die due to to 

cardiovascular and many metabolic diseases.2,3  

Persons having dyslipidemia leads to metabolic 

syndrome and are more likely to die due to 

cardiovascular diseases and have risk of developing 

stroke and heart attack three times as compared to those 

who are not suffering from it.4 

Along with the manifested effects of low levels of 

serum total testosterone in men 5,6 low testosterone 

levels are also associated with altered lipid profile 

which will lead to various metabolic disorders.7,8 

The exact mechanism that how low total testosterone 

causes dyslipidemia remains unclear, however some 

possible mechanisms suggests that testosterone 

modifies the metabolism of proteins and fat, according 

to researches testosterone under normal conditions 

reduces fat by inhibiting lipoprotein lipase9 and 

glyceraldehyde 3-phosphate dehydrogenase.10  

Active for of testosterone also reduces lipid levels by 

breakdown of fats inside the cells.11 Testosterone also 
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inhibits adipocytes differentiation in such a way that 

adipogenesis is impaired.12 Studies have also suggested 

that testosterone replacement has also favorable effects 

on lipid profile.13 

The basic aim behind the study was to construct a 

foreseeable connection of total testosterone with lipid 

profile. However most of the previous studies on low 

total testosterone & lipid profile were conducted on 

subjects belongs to elder age group and also has 

cardiovascular complications. We conducted this study 

in disease free middle aged men. 
 

MATERIALS AND METHODS 

This study was a cross sectional analysis which was 

conducted in duration of nine month April 2012 to 

January 2013. Dow University of Health Sciences 

Karachi, for which two hundred disease free nonsmoker 

males of  30 to 50 years of age were enrolled. Sample 

size estimation was done with the prevalence of 

androgen deficiency in Massachusetts Male Aging 

Study, which was 12.3 %.14 The study inclusion criteria 

was based on healthy, nonsmoker males aged between 

30 to 50 years, so individuals with any systemic disease 

a\cute and chronic disease, those taking any 

testosterone supplementation or suffering from 

hypogonadism & smokers as altered levels of 

testosterone were reported in smokers15 were excluded 

from the study. A total of 323 subjects were approached 

for sampling, out of which 123 subjects were 

eliminated as they were not met with the study 

inclusion criteria. Detailed medical history and 

complete general physical examination and systemic 

clinical examination were carried out. Blood samples 

were collected at early morning in a fasting state of (12 

-14 hours). Early morning samples were required for 

Serum total testosterone due to its diurnal variation16 

and fasting was required for Lipid profile 

measurements. Total testosterone was tested in Cobas e 

411 by chemiluminescence assay. Fasting lipid profile 

which includes cholesterol, triglyceride, high density 

lipoprotein (HDL) and low density lipoprotein (LDL) 

were tested in Hitachi 902 auto analyzer by photometry 

technique followed by enzymatic colorimetric and 

homogeneous enzymatic colorimetric test principles. 17 

Reference values taken for all bio chemical assays are 

according to DDRRL.18-20 

Data analysis was carried out by SPSS software. 

Testosterone values were divided into two groups. 

Group I having low testosterone levels (< 9.7 nmol/L) 

and group II having normal or above normal 

testosterone levels (≥ 9.7 nmol/L). Mean comparison 

between the two testosterone groups were analyzed by 

independent sample T test, whereas correlation between 

total testosterone and fasting lipid parameters was 

assessed by Pearson correlation. Multivariable linear 

regression model was then also applied to predict the 

change in the levels of serum cholesterol, triglyceride, 

HDL and LDL on the basis of per unit rise in 

testosterone value adjusted with age. 

RESULTS 

Table I shows mean values of total testosterone, 

cholesterol, triglyceride HDL and LDL of 200 healthy 

subjects having mean age of 38.72 ± 6.56 years. 

Table No. 1: Descriptive Statistics. 

Variables Mean Standard 

Deviation 

Minimum Maximum Range 

Testosterone 

nmol/L 

15.92 6.322 5.63 43.64 38.01 

Age (Years) 38.72 6.563 30 50 20 

Cholesterol 

(mg/dl) 

182.71 40.673 96 305 209 

Triglyceride 

(mg/dl) 

134.02 55.407 43 297 254 

HDL (mg/dl) 41.37 8.018 24 75 51 

LDL (mg/dl) 118.13 33.451 44 207 163 

Table No. 2: Mean Differences. 

Variables 

Low 

Testosterone 

Group (n = 27) 

Normal 

Testosterone 

Group (n – 

173) 

P 

Value 

Mean± SD 

Cholesterol 

192.81 ± 38.058 181.13 ± 40.945 0.166 

Mean± SD 

Triglyceride 

142.19 ± 38.368 132.75 ± 57.595  *0.021 

Mean± SD HDL 40.48 ± 8.021 41.51 ± 8.032 0.537 

Mean± SD LDL 125.48 ± 32.328 116.98 ± 33.568 0.220 

*Significant (p < 0.05) 

Table No. 3: Correlation of Testosterone with Lipid 

Parameters. 
 Correlation Coefficient P Value 

Cholesterol -0.112 0.114 

Triglyceride -0.314 *0.000 

HDL   0.243 *0.001 

LDL -0.047   0.512 

*Significant (p < 0.05) 

Table No. 4: Multivariable Linear Regression Model of 

Age adjusted Testosterone with Lipid Profile. 

 Unstandardized Coefficients (β) P Value 

Cholesterol -0.746 0.099 

Triglyceride -2.742 *0.000 

HDL  0.304 *0.001 

LDL -0.265 0.479 

*Significant (p < 0.05) 

Out of 200 study subjects 13.5% had low total 
testosterone and categorized into low testosterone 
group, whereas 86.5% had normal testosterone and 
categorized into normal testosterone group.  
Differences of mean in between these two groups was 
computed by Independent Sample T Test, showed 
significant (P = 0.021) changes in mean values of 
triglyceride as shown in table 2. 
Correlation between serum total testosterone and lipid 
profile was analyzed by Pearson correlation, showed 
statistical significant inverse correlation with 
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triglyceride (P = 0.000) and statistical significant 
positive correlation (P = 0.001) with HDL as shown in 
table 3. 
Multivariable linear regression model was applied to 
find the unit change in dependent variable due to unit 
change in independent variable. The independent 
variables were testosterone and age and the dependent 
variables were cholesterol, triglyceride, HDL and LDL 
in this study.  
A significant decrease in triglyceride level by 2.742 
mg/dl for each additional nmol/L of age adjusted 
testosterone and a significant increase in HDL level by 
0.304 mg/dl for each additional nmol/L of age adjusted 
testosterone were recoded as shown in table 4. 
The interaction between testosterone and age for each 
study variable was also analyzed which was 
insignificant for each study variable, hence testosterone 
and age were not associated with each other for any 
change in cholesterol, triglyceride, HDL & LDL. 

DISCUSSION 

This study was designed to record the effects of total 
testosterone levels on lipid profiles of disease free 
middle aged men.   
Total testosterone deficiency has been reported 
throughout the world in different studies. Frequency of 
low testosterone recorded in this study was 13.5%. 
Araujo and his fellows in an observational cohort study 
found the crude prevalence of low androgen to be 
12.3%.14 Similarly Goel and his colleagues found lower 
testosterone frequency in 40 to 60 years old diseased 
free Indian men as 24.2%.21 Mean value of serum total 
testosterone recorded in this study was 15.92 ± 6.322 
nmol/L, whereas Eendebak and fellows in a study 
recorded a mean testosterone value of 14.0 ± 0.4 
nmol/L in South Asian males aged between 40 to 84 
years suggesting the role of ethnicity in testosterone.22 
Fasting triglyceride levels ≥ 150 mg/dl and HDL 
cholesterol levels in male < 40 mg/dl or on specific 
treatment for such an abnormal value are also included 
in the diagnostic criteria for metabolic syndrome by 
IDF.23 Current study showed (according to DDRRL 
reference ranges)19,20 overall 31.5% of   the study 
population (n = 200) (in both TT groups) had high 
triglyceride levels and 47% of all the subjects had low 
HDL cholesterol levels. Similarly Ray et al., in 767 
healthy military adults aged between 18-50 years in 
India found the prevalence of high triglyceride and low 
HDL as 14% and 67% respectively.24 Moreover 37% 
and 30.6% of the present study subjects belonged to 
low (n = 27) and normal (n = 173) TT groups 
respectively had high triglyceride levels whereas 52% 
and 48% of the current study population had low levels 
of HDL cholesterol were from low (n = 27) and normal 
(n = 173) TT groups respectively. Significant negative 
correlation (β = -2.742) of TT with triglyceride, while 
significant positive correlation (β = 0.304) of TT with 
HDL was recorded in the present study, which is 
consistent with the findings of Akishita and his 
colleagues, who also revealed that TT was significantly 

related to triglyceride (β= - 0.242) and HDL (β= 
0.228).25 Further Haffner et al., also determined the 
relationship of sex hormones to lipid profile in 178 non 
diabetic men and found significant negative association 
between total testosterone and triglyceride and 
significant positive association between total 
testosterone and HDL levels26 which is again consistent 
with the present study findings. However Haffner also 
found significant correlation between TT, total 
cholesterol and LDL cholesterol levels, which is in 
contrast with the current study results as TT was not 
correlated significantly with total cholesterol and LDL 
cholesterol in the present study, though overall 33.5% 
and 36% of the study population (n = 200) (in both TT 
groups) had high total cholesterol and LDL levels 
respectively, while Ray et al24 found the prevalence of 
high total cholesterol and LDL as 22% and 22%  in 767 
young healthy military adult officers respectively. 
Laouali and colleagues examined the correlation of low 
TT and mortality in older men, and found significant 
negative (P < 0.01) association of total testosterone 
with triglyceride27 which is quite analogous (P = 0.000) 
with the current study findings. 

CONCLUSION 

Significant negative and positive associations of total 

testosterone with triglyceride and HDL respectively in 

this study suggests a promising link between low total 

testosterone and obesity, as low total testosterone 

probably causes alteration in fat metabolism leading to 

dyslipidemia.. 
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