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Abstract. Past explores have shown the expected linkage between high-thickness lipoprotein 

cholesterol (HDL-C) and testosterone fixations, yet the relationship is as yet hazy and 

questionable among the more extensive male populace in the U.S. The target of this review is 

to survey the relationship between HDL-C focuses and serum testosterone in U.S. grown-up 

guys. Information for this populace based study were from the Public Wellbeing and 

Sustenance Assessment Overview (NHANES) traversing 2011-2016. In the wake of barring 

grown-up guys matured under 18 years of age and without serum testosterone or HDL-C 

information, the example enveloped 7,804 male subjects. Contrasted and grown-ups 

introducing standard HDL-C levels, people with lessened HDL-C fixations displayed 

diminished testosterone levels (P<0.01). In the fundamental univariable direct relapse 

examination, factors including age, BMI, HDL, hemoglobin, creatinine and uric corrosive were 

seen to have an opposite relationship with serum testosterone levels. In the multivariate straight 

relapse examination, lessening serum testosterone related with decreased HDL-C focuses 

(assessed testosterone rate difference: 0.36% per mg/dL, P<0.01). In responsiveness 

examinations that prohibited anomaly or outrageous worth, HDL-C level was emphatically 

related with testosterone focuses. All in all, this cross-sectional review demonstrated a positive 

linkage between HDL-C levels and serum testosterone focuses in grown-up guys, and further 

largescale planned examinations are fundamental for approval of the causality between HDL-C 

and testosterone. 

Keywords: Serum Testosterone, High-Density Lipoprotein Cholesterol (HDL-C), The 

National Health And Nutrition Examination Survey (NHANES), Linear Regression. 

1.  Introduction  

Testosterone, a hormone predominantly synthesized by the Leydig cells in the testicle, orchestrates the 

development of male sexual characteristics. It plays a vital role in sperm production, bone density, 

muscle mass and strength. Testosterone levels naturally decrease as men age, but low levels can also 

be caused by certain medical conditions such as hypogonadism or diabetes. Testosterone deficiency, 

which affects about 7% of men in their 50s, has become a topic of growing concern and controversy 

around the world [1]. Testosterone additionally plays a pivotal role in the pathophysiology of 

metabolic disorders, and its relationship with obesity, metabolic syndrome, and type 2 diabetes 
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mellitus (T2DM) have been shown in previous studies. Also, there is a bidirectional relationship 

between obesity and cardiovascular events [2]. Epidemiology studies indicate that diminished 

testosterone levels correlate with increased prevalence of atherosclerosis and coronary artery disease. 

In addition, androgen deficient men also show increased fat accumulation, reduced muscle and mineral 

bone mass, which illustrate a parallel between male reproductive function and obesity. Testosterone 

replacement therapy serves as a therapeutic intervention for males exhibiting reduced testosterone 

concentrations, and it can produce significant attenuation in the weight loss–induced reduction in 

muscle mass, improvement in insulin resistance and hyperlipidemia [3, 4]. 

High-density lipoprotein (HDL), a set of biological molecules, plays a multiple role in metabolism, 

regulation and homeostasis in the human body [5]. HDL is composed of proteins and lipids, with the 

characteristics of diminutive molecular size and elevated density. Its primary function is to facilitate 

the transfer of cholesterol from peripheral blood to the liver for metabolism and assimilation, called 

the reverse transport of cholesterol which mitigates cholesterol accrual within the body (Figure 1) [6]. 

Furthermore, HDL has antioxidant properties, with paraoxonase 1 (PON1) and apolipoprotein AI 

(APOAI) potentially serving as the principal antioxidant constituents. HDL encompasses a diverse 

array of lipid/protein complexes of varying sizes and hundreds of different lipid particles [7]. One of 

these components is cholesterol, and the part of cholesterol carried in HDL particles is called high-

density lipoprotein cholesterol (HDL-C). In actual clinical practice HDL-C is measured to reflect the 

level of cholesterol in the body. In some relevant researches its reverse transport of cholesterol, 

antioxidant, anti-inflammation, and antithrombotic actions contribute to the reduction of 

cardiovascular disease (CVD) risk, while a contemporary investigation noted a U-shaped correlation 

between HDL-C concentrations and CVD mortality [8, 9]. 

 

Figure 1. Summary of the normal function of high-density lipoprotein (HDL) [6]. 

Among previous studies, the association between HDL-C and serum testosterone levels remain 

contentious and the results lack of high-level research evidence. Low testosterone concentrations are 

proved to improve the risk of metabolic syndrome and dyslipidemia, both of which are linked with 

low HDL-C level, so testosterone level might positively relate to HDL-C. Also, some studies suggest 

that elevated testosterone serves as a risk determinant for vascular diseases, underscoring a positive 

association between HDL-C and testosterone levels [10, 11]. However, there are also some opposite 

conclusion [12, 13]. Therefore, in this cross-sectional analysis, data sourced from the National Health 

and Nutrition Examination Survey (NHANES) were used to investigate the association between the 

HDL-C and testosterone. 
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2.  Methods 

2.1.  Data source and object of the study 

The NHANES, led biennially by the Public Place for Wellbeing Insights (NCHS), is a broadly cross-

sectional intended to assess the wellbeing or dietary profiles of U.S. populace [14]. The review 

involved a family interview followed by a normalized wellbeing evaluation at a reason constructed 

versatile assessment office. Additionally, the evaluation included specific laboratory diagnostics and a 

skilled medically conducted physical examination [15]. The NCHS research ethics board approved the 

NHANES operational protocols in accordance with the 2013 amendments to the Declaration of 

Helsinki [16]. All members gave composed informed assent. Hence, the Public Place for Wellbeing 

Insights anonymized all information before open delivery. 

2.2.  Study Design and Population 

The analyses were based on data accrued from three biennial NHANES cycles spanning 2013–2014, 

2015–2016, and 2017–2018. From an initial participant pool (n=29,902), exclusions were made 

based on the subsequent criteria: individuals below 18 years of age (n=11,933); absent data on serum 

testosterone (n=1,891) and HDL-C (n=3); and female participants' data (n=8,271). The flowchart for 

participant enrollment is presented in Figure 2 

 

Figure 2. Flow diagram of the screening and enrollment of eligible participants. 

2.3.  Study variables 

On the Roche/Hitachi Modular P Chemistry Analyzer, an endpoint method was used to measure HDL-

C [17]. Serum testosterone levels were measured by utilizing isotope weakening fluid chromatography 

pair mass spectrometry (ID-LC-MS/MS), as indicated by the reference technique for the Public 

Establishment of Norms and Innovation (NIST) [18]. Because clinically low testosterone is diagnosed 

in individuals with total testosterone levels below 300 ng/dl [19], eligible participants were divided 

into two cohorts. Adults with testosterone levels below 300 ng/dL were included in the group with low 

testosterone levels, while the rest of the group had testosterone levels that were considered normal. 

In view of the writing [21-23], the accompanying covariates were incorporated: age, race (Mexican 

American, Other Hispanic, Non-Hispanic White, Non-Hispanic Dark, and Other Race), BMI 

(underweight: less than 18.5 kg/m2; normal: ranging from 18.5 to 25 kg/m2; overweight: somewhere 

in the range of 25 and 30 kg/m2; obesity: over 30 kg/m2) [20], low-thickness lipoprotein cholesterol 
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(LDL-C), serum creatinine, serum uric corrosive (SUA) and fatty oils. A questionnaire that asked 

participants to self-report having been diagnosed with hypertension or diabetes by a doctor was used 

to collect the history of hypertension or diabetes. 

2.4.  Statistical analysis 

All analyses were conducted in accordance with the NHANES analytic guidelines [24] and included 

weighting variables to ensure that estimates were nationally representative. The survey design's 

adjusted sample weight was calculated by dividing the original 2-year sample weight by 3. Distributed 

(continuous) variables were described using the median (interquartile range). The t tests worked with 

examinations of persistent information, and the chi-square test evaluated absolute information. Means 

for categorical variables and quartiles for continuous variables were used to describe the study cohort's 

demographic characteristics. 

The relationship between each independent variable and testosterone was evaluated using 

multivariate linear regression models. Given the right-slanted appropriation, testosterone focuses were 

log-changed for the relapse examination, and relapse coefficients, standard blunders and P values were 

determined for subordinate variable. Participants with extreme values (serum testosterone 

concentrations below 50 ng/dL or above 1000 ng/dL) and outliers (values exceeding 3 standard 

deviations from the mean) were excluded from the analysis to ensure the robustness of the findings. 

R 4.3.0 and R Studio were used for the statistical analyses. In all assessments, a two-sided P-esteem 

under 0.05 was considered characteristic of factual importance. 

3.  Results 

3.1.  Characteristics of the Participants 

Table 1 shows the demographics of participants among different HDL-C levels. The study 

encompassed 7,804 participants, who were segmented into four groups based on HDL-C quartiles: Q1 

(6< HDL-C ≤339 mg/dL), Q2 (40< HDL-C ≤46 mg/dL), Q3 (447< HDL-C ≤55 mg/dL) and Q4 (56< 

HDL-C ≤173 mg/dL), and the average HDL-C concentration was 48.23±14.27 mg/dL. When adjusted 

for weighting, the average age of 7,804 participants stood at 47.63±18.51 years, with an average serum 

testosterone level of 417.12±189.54 ng/dL. Noteworthy statistical disparities were evident across the 

quartile groups in terms of variables such as age, race, BMI, total cholesterol, triglyceride, LDL-C, 

hemoglobin, serum uric acid, testosterone, prevalence of hypertension and diabetes.  

Table 1. Characteristics of participants in different HDL-C levels from NHANES 2011–2016 cycle. 

Characteristics 
High-density lipoprotein cholesterol quartiles 

Q1 Q2 Q3 Q4 P value 

Number of subjects (%) 2176 1879 1854 1895  

Age (year)‡ 
47.00 [33.00, 

61.00] 

47.00 [31.00, 

62.00] 

46.00 [30.00, 

62.00] 

51.00 [32.00, 

65.00] 
<0.001 

Race (%)†     <0.001 

Mexican American 359 (16.5) 306 (16.3) 245 (13.2) 203 (10.7)  

Other Hispanic 260 (11.9) 188 (10.0) 180 (9.7) 133 (7.0)  

Non-Hispanic White 896 (41.2) 709 (37.7) 707 (38.1) 690 (36.4)  

Non-Hispanic Black 331 (15.2) 362 (19.3) 399 (21.5) 584 (30.8)  

Other Race 330 (15.2) 314 (16.7) 323 (17.4) 285 (15.0)  
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Table 1. (continued). 

Body mass index (%)†     <0.001 

Underweight: BMI 

<18.5 (kg/m2) 
8 (0.4) 17 (0.9) 31 (1.7) 51 (2.7)  

Normal: BMI ≥18.5 and 

<25 (kg/m2) 
307 (14.3) 423 (22.8) 599 (32.6) 873 (46.5)  

Overweight: BMI ≥25 

and <30 (kg/m2) 
1042 (48.7) 701 (37.7) 519 (28.2) 304 (16.2)  

Obesity: BMI ≥30 

(kg/m2) 
783 (36.6) 716 (38.6) 689 (37.5) 651 (34.6)  

Total Cholesterol 

(mg/dL)‡ 

179.00 

[150.00, 

210.00] 

182.00 

[155.00, 

211.00] 

183.00 

[157.00, 

210.75] 

188.00 

[163.00, 

213.50] 

<0.001 

Triglyceride (mg/dL)‡ 

155.00 

[105.00, 

240.00] 

115.00 

[84.75, 

166.00] 

90.00 [67.00, 

125.25] 

72.00 [53.00, 

96.00] 
<0.001 

Low-density lipoprotein 

cholesterol (mg/dL)‡ 

105.00 

[80.00, 

130.50] 

112.00 

[88.00, 

137.00] 

109.00 

[88.00, 

134.00] 

105.00 

[83.00, 

130.00] 

<0.001 

Hemoglobin (g/dL) ‡ 
15.00 [14.10, 

15.80] 

15.00 [14.20, 

15.60] 

14.90 [14.10, 

15.60] 

14.70 [13.90, 

15.50] 
<0.001 

Serum creatinine 

(mg/dL)‡ 

0.96 [0.85, 

1.11] 

0.96 [0.84, 

1.09] 

0.96 [0.86, 

1.09] 

0.96 [0.85, 

1.10] 
0.679 

Serum uric acid 

(mg/dL)‡ 

6.20 [5.40, 

7.10] 

6.00 [5.20, 

6.90] 

5.80 [5.10, 

6.70] 

5.70 [4.90, 

6.50] 
<0.001 

High-density lipoprotein 

cholesterol (mg/dL)‡ 

35.00 [31.00, 

37.00] 

43.00 [41.00, 

45.00] 

50.00 [48.00, 

53.00] 

64.00 [59.00, 

72.00] 
<0.001 

High-density lipoprotein 

cholesterol (mmol/L)‡ 

0.91 [0.80, 

0.96] 

1.11 [1.06, 

1.16] 

1.29 [1.24, 

1.37] 

1.66 [1.53, 

1.86] 
<0.001 

Testosterone (ng/dL)‡ 

330.00 

[248.46, 

434.23] 

369.00 

[284.00, 

491.00] 

411.08 

[312.00, 

530.80] 

462.89 

[345.76, 

599.00] 

<0.001 

Hypertension (%)†     <0.001 

Yes 842 (38.7) 630 (33.5) 617 (33.3) 601 (31.7)  

No 1329 (61.1) 1248 (66.4) 1235 (66.6) 1292 (68.2)  

Don’t know 5 (0.2) 1 (0.1) 2 (0.1) 2 (0.1)  

Diabetes (%)†     <0.001 

Yes 409 (18.8) 266 (14.2) 201 (10.8) 182 (9.6)  

No 1701 (78.2) 1570 (83.6) 1612 (86.9) 1673 (88.3)  

Borderline 66 (3.0) 42 (2.2) 39 (2.1) 39 (2.1)  

Don’t know 0 (0.0) 1 (0.1) 2 (0.1) 1 (0.1)  
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Data are represented as either the count of subjects (percentage) or medians (interquartile ranges). 

†, Chi-square test was utilized for comparing proportions of categorical data; ‡, t test was utilized to 

contrast the median values of continuous data. Q1 (6< HDL-C ≤339 mg/dL), Q2 (40< HDL-C ≤46 

mg/dL), Q3 (447< HDL-C ≤55 mg/dL) and Q4 (56< HDL-C ≤173 mg/dL). 

Table 2 displays the characteristics of participants stratified by varying testosterone levels. The 

prevalence of low testosterone concentrations was higher among people with low HDL-C level (mean 

concentrations, 1.09 mmol/L; IQR, 0.91-1.29) than people with normal HDL-C level (mean 

concentrations, 1.24 mmol/L; IQR, 1.03-1.47) and among participants who were older (52.00 [37.00, 

66.00] vs 45.00 [30.00, 61.00]). In addition, participants exhibiting lower testosterone levels tended to 

have lower hemoglobin (g/dL) (14.60 [13.70, 15.40] vs 15.00 [14.20, 15.80]), higher triglyceride 

(mg/dL) (131.50 [87.00, 196.00] vs 95.00 [67.00, 144.00]) and SUA (mg/dL) (6.30 [5.40, 7.20] vs 

5.80 [5.10, 6.70]), also a lower prevalence of obesity, hypertension and diabetes. 

Table 2. Participant characteristics stratified by serum testosterone levels from NHANES 2011–2016 

cycle. 

Characteristics Low testosterone level Normal testosterone level P value 

Number of subjects (%) 2145 5659  

Age (year)‡ 52.00 [37.00, 66.00] 45.00 [30.00, 61.00] <0.001 

Race (%)†   0.058 

Mexican American 306 (14.3) 807 (14.3)  

Other Hispanic 215 (10.0) 546 (9.6)  

Non-Hispanic White 873 (40.7) 2129 (37.6)  

Non-Hispanic Black 426 (19.9) 1250 (22.1)  

Other Race 325 (15.2) 927 (16.4)  

Body mass index (%)†   <0.001 

Underweight: BMI <18.5 

(kg/m2) 
10 (0.5) 97 (1.7)  

Normal: BMI ≥18.5 and <25 

(kg/m2) 
277 (13.1) 1925 (34.3)  

Overweight: BMI ≥25 and <30 

(kg/m2) 
1102 (52.3) 1464 (26.1)  

Obesity: BMI ≥30 (kg/m2) 719 (34.1) 2120 (37.8)  

Total Cholesterol (mg/dL)‡ 183.00 [156.00, 213.00] 183.00 [157.00, 211.00] 0.504 

Triglyceride (mg/dL)‡ 131.50 [87.00, 196.00] 95.00 [67.00, 144.00] <0.001 

Low-density lipoprotein 

cholesterol (mg/dL)‡ 
105.00 [78.75, 131.00] 109.00 [86.00, 134.00] 0.016 

Hemoglobin (g/dL) ‡ 14.60[13.70, 15.40] 15.00 [14.20, 15.80] <0.001 

Serum creatinine (mg/dL)‡ 0.97 [0.85, 1.13] 0.96 [0.85, 1.08] <0.001 

Serum uric acid (mg/dL)‡ 6.30 [5.40, 7.20] 5.80 [5.10, 6.70] <0.001 

High-density lipoprotein 

cholesterol (mg/dL) 
42.00 [35.00, 50.00] 48.00 [40.00, 57.00] <0.001 

High-density lipoprotein 

cholesterol (mmol/L) 
1.09 [0.91, 1.29] 1.24 [1.03, 1.47] <0.001 
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Table 2. (continued). 

Testosterone (ng/dL)‡ 235.00 [189.75, 269.00] 452.00 [369.03, 564.21] <0.001 

Hypertension (%)†   <0.001 

Yes 962 (44.8) 1728 (30.5)  

No 1181 (55.1) 3923 (69.3)  

Don’t know 2 (0.1) 8 (0.1)  

Diabetes (%)†   <0.001 

Yes 470 (21.9) 588 (10.4)  

No 1598 (74.5) 4958 (87.6)  

Borderline 76 (3.5) 110 (1.9)  

Don’t know 1 (0.0) 3 (0.1)  

Data are represented as either the count of subjects (percentage) or medians (interquartile ranges). 

†, Chi-square test was utilized for comparing proportions of categorical data; ‡, t test was utilized to 

contrast the median values of continuous data. Q1 (6< HDL-C ≤339 mg/dL), Q2 (40< HDL-C ≤46 

mg/dL), Q3 (447< HDL-C ≤55 mg/dL) and Q4 (56< HDL-C ≤173 mg/dL). 

3.2.  Univariable Regression Analyses 

Table 3 blueprints the connections between every free factor and log-changed testosterone in light of 

univariable direct relapse examination. In model 1, a positive relationship arose between HDL-C, 

hemoglobin and serum testosterone separately. Conversely, testosterone had a significant negative 

correlation with age, BMI, creatinine, and uric acid. Responsiveness examinations, which precluded 

members with exception or outrageous qualities, were led, and the positive relationship between's 

HDL-C and serum testosterone endured in model 2. 

Table 3. The results from the univariable linear regression analysis of log-transformed serum 

testosterone based on NHANES 2011–2016 cycle. 

Variable 
Model 1 Model 2 

R2 B SE P value R2 B SE P value 

Age (years) 0.036 -0.006 <0.001 <0.001 0.039 -0.006 <0.001 <0.001 

Race 0.002    0.001    

Mexican American   0.017 <0.001   0.016 <0.001 

Other Hispanic  0.017 0.026 0.511  0.017 0.026 0.754 

Non-Hispanic White  -0.014 0.019 0.461  -0.017 0.019 0.371 

Non-Hispanic Black  .035 0.021 0.100  0.023 0.021 0.286 

Other Race  0.039 0.023 0.090  0.035 0.022 0.117 

BMI (kg/m2) 0.114 -0.030 <0.001 <0.001 0.112 -0.029 <0.001 <0.001 

HDL-C (mg/dL) 0.043 0.008 <0.001 <0.001 0.042 0.008 <0.001 <0.001 

LDL-C (mg/dL) 0.003 <0.001 <0.001 0.002 0.003 <0.001 <0.001 0.002 

Hemoglobin (g/dL) 0.026 0.094 0.005 <0.001 0.049 0.090 0.005 <0.001 

Creatinine (mg/dL) 0.008 -0.105 0.013 <0.001 0.008 -0.103 0.013 <0.001 

Uric acid (mg/dL) 0.022 -0.062 0.005 <0.001 0.020 -0.059 0.005 <0.001 

Hypertension 0.026    0.029    
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Table 3. (continued). 

Yes   0.011 <0.001   0.010 <0.001 

No  0.190 0.013 <0.001  0.196 0.013 <0.001 

Diabetes 0.322    0.031    

Yes   0.017 <0.001   0.017 <0.001 

No  0.285 0.018 <0.001  0.280 0.018 <0.001 

In Table 3, Model 1 is no adjustment for potential confounders. Model 2 is adjusted by excluding 

participants exhibiting outlier or extreme value. R2 means coefficient of determination. B means 

unstandardized regression coefficient; SE, standard error of the coefficient. 

3.3.  Multivariable Regression Analyses 

In multivariate linear regression, serum testosterone was inversely associated with age (estimated 

testosterone percentage variance: -0.31% per year, P<0.01), BMI (estimated testosterone percentage 

variance: -2.81% per kg/m2, P<0.01), and SUA (estimated testosterone percentage variance: -1.95% 

per mg/dL, P<0.01). A positive relationship of hemoglobin (estimated testosterone percentage 

variance: 9.12% per g/dL, P<0.01), HDL-C (estimated testosterone percentage variance: 0.36% per 

mg/dL, P<0.01) and serum testosterone were revealed in model 1. The positive correlation between 

HDL-C and serum testosterone remained statistically significant in model 2. 

Table 4. The results from the multivariate linear regression analysis of log-transformed serum 

testosterone based on NHANES 2011–2016 cycle. 

Variable 
Model 1 Model 2 

Adj. R2 B SE P value Adj. R2 B SE P value 

Age (years) 0.224 -0.003 <0.001 <0.001 0.226 -0.003 <0.001 <0.001 

Race         

Mexican American         

Other Hispanic  -0.004 0.033 0.894  -0.016 0.033 0.618 

Non-Hispanic White  -0.040 0.026 0.119  -0.038 0.025 0.129 

Non-Hispanic Black  0.047 0.029 0.111  0.033 0.029 0.258 

Other Race  -0.057 0.030 0.061  -0.058 0.030 0.051 

BMI (kg/m2)  -0.028 0.002 <0.001  -0.029 0.002 <0.001 

HDL (mg/dL)  0.004 <0.001 <0.001  0.004 <0.001 <0.001 

LDL ()  <0.001 <0.001 0.024  <0.001 <0.001 0.016 

Hemoglobin  0.087 0.007 <0.001  0.084 0.007 <0.001 

Creatinine  -0.012 0.016 0.480  -0.008 0.016 0.613 

Uric acid  -0.020 0.007 0.003  -0.016 0.007 0.017 

Hypertension         

Yes         

No  0.016 0.020 0.424  0.023 0.019 0.232 

Diabetes         

Yes         

No  0.063 0.026 0.018  0.061 0.026 0.019 

Proceedings of the 2nd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/8/20240384

185



Model 1 is no adjustment for potential confounders. Model 2 is adjusted by excluding participants 

exhibiting outlier or extreme value. R2 means adjusted coefficient of determination; B means 

unstandardized regression coefficient. SEmeans standard error of the coefficient. 

4.  Discussion 

This study identified a positive correlation between HDL-C and serum testosterone in both univariable 

and multivariate linear regression analyses.  After omitting participants presenting  outlier or extreme 

value, the relationship still remained. 

Some previous studies illustrated the possibly biological mechanisms between serum testosterone 

and HDL. It has been confirmed that low baseline testosterone level is related to insulin resistance as 

well as obesity, which are risk factors for CVD [25, 26]. Insulin resistance have been associated with 

enhancive exchange of triglyceride from chylomicrons and very low-density lipoprotein for 

cholesterol esters from HDL particles, thus reducing HDL-C [27]. In addition, HDL is involved in the 

reverse transport of cholesterol from peripheral tissue to the liver, which can prevent the oxidation of 

LDL cholesterol and the adverse effects of oxidized LDL on endothelial cells, finally leading to the 

increase of testosterone concentrations [28, 29]. In conclusion, obesity, CVD and insulin resistance 

may mediate the correlation between serum testosterone and HDL-C. 

A cross-sectional study conducted by Rovira [10] indicated that diabetic men with low testosterone 

levels probably have impaired metabolism and decreased HDL and LDL, which puts patients at risk 

for CVD. The result is consistent with this finding. However, there is also some controversial 

evidence. An intracranial aneurysm (IA) model conducted by Tao pointed out that testosterone 

aggravated cerebral vascular injury by reducing plasma HDL levels [12]. Also, over 12-months of 

testosterone treatment for hypogonadal men, there was a significant decrease in HDL-C level and an 

improvement in dihydrotestosterone [13].  

Compared with previous studies investigating the relationship between serum testosterone and 

HDL-C using relatively small sample sizes, this investigation employed a substantial, nationally 

representative sample of the general U.S. population aged 18 and above. Furthermore, this analysis 

utilized diverse statistical methodologies and was meticulously adjusted for potential confounders, 

enhancing the reliability of the findings. 

In any case, the ongoing review isn't without restrictions. First, the cross-sectional study made it 

difficult to prove a link between HDL-C and testosterone. Second, recording at least two values on 

distinct days is the gold standard for diagnosing low testosterone. Additionally, since testosterone and 

HDL levels are dynamic variables, the measurement process is subject to bias. Third, the possible 

impacts of free or bioactive testosterone on HDL-C were not viewed as in this examination while 

breaking down the relationship between HDL-C and testosterone. 

5.  Conclusion 

This review shows a positive relationship between's HDL-C and serum testosterone levels in grown-up 

guys from the overall U.S. populace. It emphasizes the need for additional longitudinal research to 

clarify the mechanisms by which HDL-C and testosterone are linked. Also, this relationship might 

offer significant bits of knowledge for working on the administration of cardiovascular illnesses and 

testosterone lack. 

References 

[1] Halpern JA, Brannigan RE. Testosterone Deficiency. JAMA 2019; 322:1116. 

[2] Robert A. Kloner, Culley Carson, Adrian Dobs. Mohler. Testosterone and Cardiovascular 

Disease. Journal of the American College of Cardiology, 2016,67(5). 

[3] Fukuhara Shota, Mori Jun, Nakajima Hisakazu. Klinefelter syndrome in an adolescent with 

severe obesity, insulin resistance, and hyperlipidemia, successfully treated with testosterone 

replacement therapy. Clinical pediatric endocrinology : case reports and clinical 

Proceedings of the 2nd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/8/20240384

186



investigations : official journal of the Japanese Society for Pediatric Endocrinology 2021; 

30(3). 

[4] Barnouin Yoann,ArmamentoVillareal Reina,Celli Alessandra,Jiang Bryan,Paudyal 

Arjun,Nambi Vijay,Bryant Mon S,Marcelli Marco,Garcia Jose M,Qualls Clifford,Villareal 

Dennis T. Testosterone Replacement Therapy added to Intensive Lifestyle Intervention in 

Older Men with Obesity and Hypogonadism.[J]. The Journal of clinical endocrinology and 

metabolism,2020. 

[5] Betzler BK, Rim TH, Sabanayagam C, Cheung CMG, Cheng C-Y. High-Density Lipoprotein 

Cholesterol in Age-Related Ocular Diseases. Biomolecules. 2020; 10(4):645. 

[6] Ouimet M, Barrett T J, Fisher E A. Hdl and reverse cholesterol transport[J]. Circ Res, 

2019,124(10):1505-1518. 

[7] Tan M, Yang S, Xu X. High-density lipoprotein cholesterol and carcinogenesis[J]. Trends in 

Endocrinology & Metabolism, 2023,34(5):303-313. 

[8] Rohatgi A, Westerterp M, von Eckardstein A, et al. Hdl in the 21st century: a multifunctional 

roadmap for future hdl research[J]. Circulation, 2021,143(23):2293-2309. 

[9] Liu C, Dhindsa D, Almuwaqqat Z, et al. Association between high-density lipoprotein 

cholesterol levels and adverse cardiovascular outcomes in high-risk populations[J]. JAMA 

Cardiol, 2022,7(7):672-680. 

[10] S. Rovira-llopis,C. Bañuls,N. Diaz-Morales,I. Escribano-Lopez,S. Lopez-Domenech,F. 

Iannantuoni,A.M. de Marañon,Z. Abad-Jimenez,M. Rocha,V.M. Victor,A. Hernández-

Mijares. Reduced testosterone levels are related to impaired metabolic profile, smaller HDL 

and LDL subfractions and enhanced inflammation and leukocyte-endothelium interactions in 

type 2 diabetic men[J]. Atherosclerosis,2018,275. 

[11] Tae-Ha C,Yu-Jin K,Yong-Jae L. High triglyceride to HDL cholesterol ratio is associated with 

low testosterone and sex hormone-binding globulin levels in Middle-aged and elderly men. 

The aging male : the official journal of the International Society for the Study of the Aging 

Male,2020,23(2). 

[12] Jin Tao,Wang Lu,Li Dongbo,Yang Tao,Zhou Yuefei. Testosterone aggravates cerebral vascular 

injury by reducing plasma HDL levels[J]. Open Life Sciences,2020,15(1). 

[13] StephensShields Alisa J,Snyder Peter J,Ellenberg Susan S,Taylor Lynne,Bhasin Shalender. 

Relation of Testosterone, Dihydrotestosterone and Estradiol with Changes in Outcomes 

Measures in the Testosterone Trials. The Journal of clinical endocrinology and 

metabolism,2022. 

[14] Centers for Disease, Control, and Prevention. National Health and Nutrition Examination 

Survey. Available online: https://wwwn.cdc.gov/nchs/nhanes/ AnalyticGuidelines.aspx. 

[15] Centers for Disease, Control, and Prevention. National Health and Nutrition Examination 

Survey. Survey Methods and Analytic Guidelines. Available online: 

https://www.cdc.gov/nchs/nhanes/index.htm. 

[16] World Medical Association Declaration of Helsinki. Ethical Principles for Medical Research 

Involving Human Subjects. Available online: https://www.wma.net /wpcontent 

/uploads/2016/11/ DoH-Oct2013-JAMA.pdf. 

[17] Centers for Disease Control and Prevention (CDC). National center for health Statistics 

(NCHS). National health and nutrition examination survey laboratory protocol. Cholesterol-

HDL (HDL_H). Available online: https://wwwn.cdc.gov/nchs/data/nhanes/2013-

2014/labmethods/HDL_H_MET_MODP. pdf. 

[18] Centers for Disease Control and Prevention (CDC). National center for health Statistics 

(NCHS). National health and nutrition examination survey laboratory protocol. Sex Steroid 

Hormone - Serum (TST_H). Available online: https://wwwn.cdc.gov/nchs/data/nhanes/2013-

2014/labmethods/TST_H_MET_Total_Estradiol_and_Total_Testosterone.pdf.  

[19] John P. Mulhall, Landon W. Trost, Robert E. Brannigan, et al. Evaluation and Management of 

Testosterone Deficiency: AUA Guideline[J]. The Journal of Urology,2018,200(2). 

Proceedings of the 2nd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/8/20240384

187



[20] Defining Adult Overweight and Obesity. Available online: 

https://www.cdc.gov/obesity/adult/defining.html. 

[21] Wang Inga, Hou Stephen, Rahman Mohammad, Yen Sheng-Che,Li Xiaoyan, Lehman Leigh. 

Health Disparities of TC/HDL and LDL/HDL Ratios: Data from 2007-2018 National Health 

and Nutrition Examination Survey (NHANES). Archives of Physical Medicine and 

Rehabilitation,2021,102(10). 

[22] Yang Qianhong, Lu Youwei, Deng Yanhua, Xu Jiayi, Zhang Xi. Homocysteine level is 

positively and independently associated with serum creatinine and urea nitrogen levels in old 

male patients with hypertension. Scientific Reports,2020,10(1). 

[23] Alexander D. Dergunov, Dmitry Y. Litvinov, Artem A. Malkov, Veronika B. Baserova, Elena 

V. Nosova, Liudmila V. Dergunova. Denaturation of human plasma high-density 

lipoproteins by urea studied by apolipoprotein A-I dissociation. BBA - Molecular and Cell 

Biology of Lipids,2021,1866(1). 

[24] National Health and Nutrition Examination Survey. Tutorials. Module 3: Weighting. Available 

online: https://wwwn.cdc.gov/nchs/nhanes/tutorials/module3. aspx.  

[25] Dimopoulou C, Goulis DG, Corona G, et al. The complex association between metabolic 

syndrome and male hypogonadism. Metabolism 2018;86:61-8.15.  

[26] Li C, Ford ES, Li B, et al. Association of testosterone and sex hormone-binding globulin with 

metabolic syndrome and insulin resistance in men. Diabetes Care 2010;33:1618-24. 

[27] Petter B, Eckel H. Pathogenesis of Lipid Disorders in Insulin Resistance: a Brief Review.. 

Current diabetes reports,2018,18(12). 

[28] Rysz J,Gluba-Brzózka A,Rysz-Górzyńska M, et al. The Role and Function of HDL in Patients 

with Chronic Kidney Disease and the Risk of Cardiovascular Diseas. International Journal of 

Molecular Sciences,2020,21(2). 

[29] Alves Juliano V., Costa Rafael M., Omoto Ana C. M., et al. Supraphysiological Levels of 

Testosterone Induce Cardiac Dysfunction via NLRP3 Inflammasome Activation in 

Macrophages[J]. The FASEB Journal,2022,36. 

Proceedings of the 2nd International Conference on Modern Medicine and Global Health
DOI: 10.54254/2753-8818/8/20240384

188


