
Open Journal of Endocrine and Metabolic Diseases, 2022, 12, 83-90 
https://www.scirp.org/journal/ojemd 

ISSN Online: 2165-7432 
ISSN Print: 2165-7424 

 

DOI: 10.4236/ojemd.2022.123006  Mar. 15, 2022 83 Open Journal of Endocrine and Metabolic Diseases 
 

 
 
 

Evaluation of Serum Testosterone, Cholesterol 
and Plasma Glucose Concentrations in Hirsute 
Women in Bayelsa State 

Waibode Peter Alabrah1, Mieebi Martins Wankasi2, Jackson Borobuebi Okutu2,  
Eni-yimini Solomon Agoro3* 

1Department of Obstetrics and Gynaecology, Federal Medical Centre, Yenagoa, Nigeria 
2Department of Medical Laboratory Science, College of Health Science, Niger Delta University, Wilberforce Island, Nigeria 
3Directorate of Research and Quality Assurance, Federal University Otuoke, Otuoke, Nigeria 

 
 
 

Abstract 
Hirsutism is an endocrine disorder where women develop excess growth of 
terminal hairs in a male pattern. This study evaluated the concentrations of 
cholesterol, glucose and testosterone in bearded women in the Amassoma me-
tropolis of Bayelsa state. In a view to determining whether hirsutism has an ef-
fect/relationship with the biochemical parameters estimated, a total of 50 bea- 
rded and 50 non-bearded women were recruited for this study. Based on a 
cross-sectional study, group A and B were appropriately matched for age and 
BMI. The concentrations of the biochemical parameters were measured using 
WHO-approved method. Bearded females had significantly higher (p ≤ 0.05) 
cholesterol concentration (4.41 ± 1.09 mmol/L) when compared with the non- 
bearded (control) women. Furthermore, the mean concentrations of testo- 
sterone and glucose were higher in the bearded female group when compared 
with the non-bearded. The study established that women with hirsutism ha- 
ve associated hypertestosteronemia, hypercholesterolemia and hyperglyce-
mia. 
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1. Introduction 

A condition where women have naturally occurring beards is known as Hirsutism. 
Hirsutism is a condition defined as excessive hairiness; the common clinical use 
of the term refers to women with excess growth of terminal hair in a male pat-
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tern. Hirsutism is one of the most common endocrine disorders, affecting ap-
proximately 10% of women in every country [1]. In these women, the hairiness 
implies the presence of abnormal androgen action, which may represent a seri-
ous or, more likely, a non-serious medical problem. Regardless of the etiology, 
hirsutism predisposes the woman to mental, emotional and psychosocial trauma 
due to the gradual change in physical aesthetics. Even mild cases of hirsutism 
cause the individual distress and others as a presumptive loss of feminity. In 
more severe cases, hirsutism poses significant cosmetic and management cha- 
llenges.  

Hirsutism is mostly an endocrine distortion affecting a series of biochemical 
parameters. Testosterone, which is an androgen is mainly a male sex hormone, how- 
ever, a small amount of this hormone is produced in the ovaries. Testosterone com-
bined with estrogen helps with the growth, maintenance, and repair of a woman’s 
reproductive tissues, bone mass and human behaviors. In women, normal testos-
terone levels range from 15 to 17 nanograms per deciliter (ng/dL) of blood. Tes-
tosterone levels lower than 15 ng/dL may cause changes in breast tissue and fer-
tility problems. An imbalance of testosterone in the female body can have damag-
ing effects on a woman’s health and sex drive. Excess concentration of testosterone 
can also cause symptoms that affect a woman’s physical appearance including ex-
cess body hair, specifically facial hair, balding, acne, enlarged clitoris, decreased brea- 
st size and increased muscle mass. Also, high levels of testosterone in women can 
cause irregular menstrual cycles, low libido, and mood swings. In more severe cases 
of testosterone imbalances in women, high testosterone can cause infertility and 
obesity [2] [3] [4]. 

Cholesterol is the major sterol in the human body. It is complex alcohol formed 
of four fused rings and a side chain, it is present in all cells as a structural com-
ponent of membranes and it is mostly esterified with fatty acids in the bloodstream 
[5]. About 70% - 80% of the cholesterol in plasma esterifies with long-chain satu-
rated and unsaturated fatty acids. One of the major functions of cholesterol is to 
serve as a metabolic precursor for the biosynthesis of bile acids, and steroid hor-
mones which include male and female sex steroids (androgens and estrogens) 
and adrenal steroid hormones (aldosterones and corticosterone). Organs like the 
liver, ovaries, testes and adrenal glands synthesis these hormones using cholesterol 
as the main precursor. Glucose is a six-carbon monosaccharide derived from the 
breakdown of the carbohydrate in the diet or in body stores; it can also be endog-
enously synthesized from protein or glycerol moiety of triglyceride [6]. Glucose pro-
vides the energy for life processes. It is the main end product of carbohydrates di-
gestion.  

Beardedness as earlier stated is a hormonal distortion involving series of bio-
chemical alterations. Testosterone, glucose and cholesterol are important and in-
ter-related biochemical agents associated with most endocrine disorders. Aside 
from the hormonal roles exerted by these biochemical parameters in the body, 
they also drive metabolic processes that sustain life. Alterations of these biomole- 
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cules have a concomitant effect on health. Most studies lay emphasis on the impact 
of these alterations on the reproductive milieu without necessarily looking at the 
metabolic side. This gap is the basis of this study as the reproductive and metabolic 
perspectives are deliberately interrogated. Hence, this study is poised at connecting 
these parameters with the view of critically evaluating the hormonal and metabolic 
narratives of beardedness in women. 

2. Materials and Methods 
2.1. Study Area 

This research study was carried out in Amassoma which is a semi urban town si- 
tuated in Southern Ijaw Local Government area of Bayelsa state, Nigeria. It is the se-
cond most populated city next to Yenagoa the State capital and home to the fa-
mous Niger Delta University, Wilberforce Island.  

2.2. Sample Size/Study Population  

A total of one hundred subjects were recruited for the study, comprising of con-
trol and study group as validated by Araoye [7]. The control group was made of 
50 non-bearded women, whereas the study group was made of 50 bearded women. 
The two groups were age and BMI paired matched. 

2.3. Sample Collection  

Blood samples were collected for both groups by venepunture. The samples were 
collected into plain and fluoride oxalate containers. The former was used for the 
estimation of testosterone and cholesterol, whereas the later for the measurement 
of glucose. Serum was extracted from the plain containers, whereas plasma from 
the fluoride containers for the estimations of the studied biochemical parameters. 
The samples were separated post-collection and immediately send to the labora-
tory for the indicated biochemical analysis.  

2.4. Laboratory Analysis 

Cholesterol and glucose were analysed enzymatically using agape reagent, whereas 
testosterone by Competitive Enzyme Immunoassay (TYPE 7). The essential rea-
gents required for an enzyme immunoassay include antibody, enzyme-antigen con-
jugate and native antigen. Upon mixing biotinylated antibody, enzyme-antigen con- 
jugate and a serum containing the native antigen, a competition reaction results 
between the native antigen and the enzyme-antigen conjugate for a limited num-
ber of antibody binding sites. 

2.5. Statistical Analysis 

The statistical package for social science (SPSS) version 20 and Microsoft excel 
version 2010 was used for all analysis. Values were expressed as mean ± standard 
deviation. The comparison of the two groups studied biochemical parameters was 
made using the student’s t-test. The level of significance was set at 95% confidence 
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interval. 

3. Results 

Table 1 shows percentages of the various variables such as sex, religion, subject 
categories, age and marital status. The results presented in Table 2 shows the com-
parison of the concentrations of the biochemical parameters such as glucose, cho-
lesterol and testosterone in bearded women and non-bearded women. The values 
for cholesterol concentration, increased significantly (p ≤ 0.05) in bearded women, 
whereas testosterone and glucose were not significant (p > 0.05), but increased mean 
wise. 

4. Discussion 

The study revealed a significant increase in serum cholesterol concentration in 
the bearded women when compared to the non-bearded (Table 2). In similar 
vein, the mean concentration of serum testosterone and glucose were higher in 
the bearded women when compared with the non-bearded (Table 2). The growth 
of sexual hair as secondary sexual characteristics is mainly dependent on the 

 
Table 1. Demographics of the study. 

 

Variables Levels Frequency Percentage (%) 

Sex Females 100 100 

Religion 
Christianity 

Islam 
97 
3 

97 
3 

 Total 100 100 

Subjects 
Non-bearded (control) 

Bearded 
50 
50 

50 
50 

 Total 100 100 

Age Adults 100 100 

Marital 
status 

Single 96 96 

Married 4 4 

 Total 100 100 

 
Table 2. Comparison of the measured parameters between non-bearded and bearded 
women. 

Parameters 
Non-bearded 
Mean ± S.D 

Bearded 
Mean ± S.D 

t-value p-value 

Glucose (mmol/L) 4.65 ± 0.84 4.80 ±1.14 −0.67 0.51 

Cholesterol (mmol/L) 3.31 ± 0.89 4.41 ± 1.09 −3.03 0.005 

Testosterone (ng/dL) 0.18 ± 0.06 0.22 ± 0.11 −1.14 0.270 

Mean ± S.D = Mean ± Standard deviation, Not significant level (P ≥ 0.05). Significant 
level (P ≤ 0.05). 
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presence of androgens. In response to the increased levels of androgens at puberty, 
the vellus hairs in pubic and axillary areas of boys and girls develop into terminal 
hairs that are larger, curlier and darker [8] [9].  

The significant increase in serum concentration of cholesterol coupled with the 
mean increase in serum testosterone support the biochemical basis of hirsutism an-
chored on elevated androgens. Testosterone synthesis is typically derived from cho-
lesterol. Androgens may be generated via a de novo synthetic pathway from cho-
lesterol to testosterone and dihydrotestosterone (DHT), and/or via a shortcut path-
way from circulating dehydroepiandrosterone-sulfate (DHEAS) [10]. The major 
androgens in the serum of normal cycling women are DHEAS, dehydroepiandro- 
sterone, androstenedione, testosterone and DHT, in descending order of serum 
concentrations [11]. The finding of this study is in line with the stances of other 
authors with respect to mean increase in testosterone in the bearded as compared 
to non-bearded [12] [13]. 

The significant increase in cholesterol concentration seen in bearded females’ 
predisposes them to cardiovascular disease. Increase in concentration of serum 
cholesterol has remained a major contributor to heart diseases [14] [15] [16]. 
Though this stance is now interrogated, the narrative is still patronized in comity 
of research. The sex steroid, testosterone (T), is synthesized from cholesterol [17]. 
An increase in serum cholesterol concentration with a concomitant decrease in 
testosterone has been implicated in heart diseases [18] [19]. This is based on the 
premise of the inefficient utilization of cholesterol for the synthesis of testos-
terone. Testosterone concentrations in females are significantly lower when 
compared to their male counterparts [20]. In this instance, females lack the bio-
chemical loop that easily converts cholesterol to testosterone for other metabolic 
processes. This might be one of the inefficiencies in the metabolism of cholester-
ol in females that culminates to a build-up that may be systematically disruptive. 
This could be the basis of the mean increase in testosterone, coupled with the 
significant increase in serum cholesterol in bearded females as revealed in this 
study. 

There was also an increase in mean concentration of glucose in the bearded 
group when compared with the non-bearded. This could possibly point to the 
predisposition of bearded subjects to hyperglycaemia. Relationship between hir- 
sutism and insulin resistance has been established by Talaei et al. [21]. The etiopa- 
thogenesis of hirsutism in instigating insulin resistance which is a classic com-
ponent in diabetes is still unclear, although increased activity of peripheral 5-alpha 
reductase enzyme [22], androgen receptor gene polymorphism [23], and increased 
sensitivity of hair follicles to androgens have been proposed [24]. 

5. Conclusion 

From the foregoing, there is the supportive assessment that hirsutism is the re-
sult of endocrine abnormality that potentially disrupt metabolic processes ulti-
mately, initiating budding hypertestosteronemia, hypercholesterolemia and hy-
perglycemia in bearded females.  
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