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Background: Hyperandrogenism is a common disorder in adolescent females. Objectives: Our study
investigated prevalence of hyperandrogenism among female students of Taif University in kingdom of
Saudi Arabia and its associated correlates. Methods: The study was conduc
conducted from September, 2017
to June, 2018. Nine hundred undergraduate volunteer students from the female university participated
in the study. Questionnaires about demographic characters, menstrual history of students, self
self-estimate
of hirsutism and alopecia were distributed to students. An mF--G score ≥ 8 was used to identify
hirsutism and we used Ludwig Scale to identify cases of androgenic alopecia. Results: A high
prevalence; 18.4% of hyperandrogenism; its main component was hirsutism was encountered among
students. Significant associations between hyperandrogenism and smoking (p value 0.040), marital
status (p value 0.027), young age of menarche (p value < 0.0001) and irregularity of cycles (p value =
0.002) were observed among students. Conclusion: Hyperandrogenism
drogenism is a significant problem
among adolescent females at Taif University in Saudi Arabia.
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INTRODUCTION
Hyperandrogenism usually manifests during adolescent age
(Gambineri, 2013). It is a common endocrine disorder in
females in the reproductive age (Knochenhauer,
Knochenhauer, 1998).
Although androgen production within normal range occurs in
all healthy females and is needed
ded for synthesis of estrogens,
the pathologic condition of female hyperandrogenism can
occur due to numerous causes; the most common worldwide
cause is polycystic ovary syndrome (PCOS) (Meek,
(
2013). The
pathologic changes which occur in this situation are
dysfunctional production of androgens or inadequate
conversion to estrogens (Baptiste, 2010). It has been recently
proposed that the problem of hyperandrogenism is
underestimated in females. Moreover,, recent studies suggests a
high percentage for this problem in females; between 15 to
30% (Ammer, 2009). Androgen excess if left untreated has
many adverse physical effects which are distressing for many
females (Meek, 2013).
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It results in not only cosmetic problems which include
development of acne, hirsutism and or androgenic alopecia,
but severe complications can also develop like reproductive,
metabolic and cardiovascular disorders (Karrer-Voegeli,
2003). Physical appearance
pearance is often extremely important to
adolescents. Consequently, early onset hair loss has a
remarkable negative effect on self
self-image and self-esteem
(Price, 2003). Psychological morbidities like societal anxiety
and depression have been observed in the adolescent females
suffering from hyperandrogenism. Brettenthaler et al. reported
association between adverse cosmetic changes caused by
hyperandrogenism and development of bad self
self-esteem of the
individuals (Brettenthaler,, 2004). Reproductive disorders that
have been associated with hyperandrogenism include
amenorrhea, and ovulatory
ulatory dysfunction, which can lead
to infertility (Ndefo, 2001). Hyperandrogenism is also linked
to serious cardiovascular and metabolic disorders as
hypertension, microvascular disease, dyslipidemias and type 2
diabetes mellitus (Endocrinologists
Endocrinologists, 2001). Hirsutism which is
a component of the hyperandrogenic status is described by
most female sufferers as the most disturbing symptom causing
unfeminine feeling and making marked psychological stress
for them which badly impacts their lives (Kitzinger, 2002).
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Table 1. Relationship of clinical hyperandrogenism with sociodemographic characteristics of students
Socio-demographic characteristics
Residence:
Rural
Urban
College:
Theory
Scientific
Medical
Educational year:
1
2
3
4
5
6
Smoking:
Yes
No
Marital status:
Unmarried
Married
BMI
Underweight
Normal weight
Over weight
Obesity grade 1
Obesity grade 2
Severe obesity

2

p

26 (22.2)
140 (17.9)

1.3

0.259

122 (77.7)
367 (81.6)
245 (83.6)

35 (22.3)
83 (18.4)
48 (16.4)

2.4

0.305

182 (83.1)
133 (85.3)
121 (76.6)
131 (78)
71(80.7)
96 (86.5)

37 (16.9)
23 (14.7)
37 (23.4)
37 (22)
17 (19.3)
15 (13.5)

7.6

0.177

142 (76.3)
592 (82.9)

44 (23.7)
122 (17.1)

4.2

0.040

532 (83.4)
202 (77.1)

106 (16.6)
60 (22.9)

4.9

0.027

163 (81.5)
449 (82.8)
91(76.5)
25(83.3)
2 (50)
4 (80)

37 (18.5)
93 (17.2)
28 (23.5)
5 (16.7)
2 (50)
1 (20)

5.3

0.373

Hyperandrogenism
No

Yes

91 (77.8)
643 (82.1)

The most commonly used scoring system for hirsutism is the
modified Ferriman-Gallwey (mF-G) score, proposed by
Hatch et al in 1981. It is regarded as the gold standard for the
evaluation of hirsutism (Yildiz, 2009). It grades terminal hair
growth severity from 0–4 (i.e., no hair to extensive hair
growth) on 9 different body areas which are upper lip, chin,
chest, upper back, upper abdomen, lower back, lower
abdomen, arm and thigh. The mF-G score calculates the sum
of these nine areas to assess the overall hirsutism score
(Escobar-Morreale, 2011). Most researchers use mFG score
that is above or equals 8 to define hirsutism (Aswini, 2017).
This score of ≥8 was put forward by Hatch et al (Hatch, 1981).
There are many scales that are used to determine the stages of
women’s hair loss. However, the Ludwig Scale is the most
commonly used one for analysis of hair loss in females. It is a
3-point scale which grades female pattern genetic hair loss into
3 types according to its severity; type I is mild degree, type II
is moderate, and type III is extensive. In all the three stages,
the hair loss is observed on the front and top of the scalp while
there is a relative preservation of the frontal hairline (Firooz,,
2016). Our study was conducted to highlight the problem of
hyperandrogenism in female adolescent students at Taif
university and explore some of its correlating factors.

Body mass index was calculated for participants as weight
(kg)/height square (m2). Participants were divided into six
groups using the World Health Organization's (WHO)
classification of BMI; underweight (BMI < 18.5), normal
weight (BMI 18.5 - 25), overweight (BMI 25-30), obese class I
(BMI 30-35), obese class II (BMI 35-40) and obese class III
(BMI >40) (Control, 2008). The second part of the
questionnaire was about menstrual history of students while
the third and fourth parts were about self-estimate of hirsutism
and alopecia. In our study, hyperandrogenism was defined by
the presence of hirsutism or androgenic (Gambineri, 2013).We
used an mF-G score ≥ 8 to identify hirsute females and females
were graded according to hirsutism severity into mild hirsute if
they have an mF-G score of 8–16, moderate with a score 17–
25, and severe if >25 (Hussein, 2017). We used Ludwig Scale
to identify cases of androgenic alopecia in our study. It also
adopts 3 grades for classifying the females according to the
severity (Firooz, 2016). Menstrual irregularity was identified
in our study by presence of more than 6 lengthy cycles per year
(more than 35 days) or absence of menstrual bleeding for 3
consecutive months (Goodman, 2007). Students who were on
contraceptives or who suffered from endocrine disorders were
excluded from the study.

SUBJECTS AND METHODS

Statistical Analyses: All the statistical analyses were carried
out with SPSS version 20 (SPSS, 2011). Normality of
distribution was tested using Kolmogorov-Smirnov test. Data
for continuous variables were described as mean ± SD and
median (range). Categorical variables were expressed in
frequencies and percentages. Chi squared test and its
associated p value was used to assess relationship between
categorical variables in the study. The significance level was
set at or less than 5%.

This study was conducted at Taif city in the Kingdom of Saudi
Arabia from the 1st of September, 2017 to the 1st of June,
2018. A cross-sectional design was used where 900
undergraduate volunteer students from the female university
were asked to participate in the study after taking their verbal
consent. Questionnaires were distributed to students during the
college time. Questionnaires included 4 parts. First part was
about demographic and anthropometric data like age and type
of college, weight and height. Weight and height of
participants were assessed in light clothes and without shoes
using a digital scale and a portable stadiometer.

RESULTS
Mean age of the students was 20.7 years with a standard
deviation of 1.6 and in a range from 17 to 23 years. Figure 1
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shows
that
18.4%
(166
students)
had
clinical
hyperandrogenism. In Figure 2 about 6.8 % (61 students) and
16.6% (149 students) had alopecia and hirsutism respectively.

Figure 3. Severity of alopecia and hirsutism among students
Table 3. Relationship between hyperandrogenism and chronic
diseases and weight loss
Figure 1. Hyperandrogenism in students
Chronic disease/
weight gain
Chronic disease:
Yes
No
Weight gain:
Yes
No

Hyperandrogenism
No
Yes

2

p

26 (70.3)
708 (82)

11 (29.7)
155 (18)

3.3

0.071

268 (79.5)
466 (82.8)

69 (20.5)
97 (17.2)

1.5

0.224

DISCUSSION

Figure 2. Alopecia and hirsutism among students
Table 2. Relationship between hyperandrogenism and menstrual
history of students
Menstrual history
Menarche
9-11 years
12- 14 years
15-16 years
Bleeding duration
<3days
3-7 days
>7 days
Regularity:
Yes
No
Dysmenorrhea:
No
Yes
Premenstrual tension:
No
Yes

Hyperandrogenism
No
Yes
75 (46.3)
529 (89.2)
130 (89.7)

87 (53.7)
64 (10.8)
15 (10.3)

38 (76)
622 (82.6)
74 (76.3)

12 (24)
131 (17.4)
23 (23.7)

628 (83.3)
106 (72.6)

2

p

163.3

<0.0001

3.4

0.186

126 (16.7)
40 (27.4)

9.3

0.002

465 (80.2)
269(84.1)

115 (19.8)
51 (15.9)

2.1

0.150

89 (76.1)
645 (82.4)

28 (23.9)
138 (17.6)

2.7

0.101

Figure 3 shows that most of students with alopecia (57.4%)
and hirsutism (69.2%) had a mild severity degree while severe
degree of alopecia and hirsutism were observed in only 11.5%
and 13.4% of the alopecia and hirsutism sufferers,
respectively. In Table 1 and 2, significant associations between
hyperandrogenism on one hand and smoking (p value 0.040),
marital status (p value 0.027), young age of menarche (p value
< 0.0001) and irregularity of cycles (p value = 0.002) on the
other hand were observed among students. Table 3 shows that
no significant association was observed between
hyperandrogenism and chronic diseases or weight gain.

Androgen excess is considered the most common endocrine
disorder in females of reproductive age (Goodman, 2015). Our
study agrees with the literature in this aspect where we found
that 18.4% of the female students at Taif university suffered
from hyperandrogenism. Hirsutism was the main component of
hyperandrogenism among students (in 16.6%). These findings
were consistent with a recent study by Gambineri et al. who
reported a prevalence rate of 17% for isolated clinical
hyperandrogenism (mainly represented by hirsutism) among
females aging from 16 to 19 years (Gambineri, 2013).
Similarly, Gumeniuk and Chernenkov also reported 14%
prevalence for hyperandrogenism among females in the age 11
to 19 years (Knochenhauer, 1998). A study conducted in 2010
in Iran (a neighbor country to Saudi Arabia) on the teenagers
and used the same cut off score; mFG ≥ 8 for hirsutism
reported a prevalence rate ranging from 9 to 13% (Noorbala,
2010). Smoking has devastating effects on reproductive-aged
women. It doesn’t only increase cardiovascular risk but it also
has adverse effects on reproductive hormones (Craig, 1989).
The significant association between smoking and
hyperandrogenism in our study was similarly reported by many
studies (Pau, 2013 and Sowers, 2001). Some of these studies
suggest that smoking can decrease estrogen levels through
inhibiting aromatase activity (Barbieri, 1989). Others propose
that smoking has the ability to increase both metabolic
syndrome and hyperandrogenism in women with PCOS (Pau,
2013). The significant higher prevalence of hyperandrogenism
among married females in our study may be justified by
increased stress among them due to having both the load of
study and giving care for a family. A recent study referred
increased occurrence of PCOS in married females to increased
stress and lack of awareness about PCOS among them
(Ramani, 2017). In fact, hyperandrogenism is a major
component of pathological changes associated with polycystic
ovary syndrome (PCOS) (Baptiste, 2010).
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Frequent studies have reported significant link between stress
and PCOS (Zangeneh, 2012; Basu, 2018 and Canavatchel,
2014). In concordance with A recent study which reported
significant association between early age of menarche and
hyperandrogenism in the eight year girls (Thankamony, 2012),
we found that female students who reported early menarche
had significant higher prevelance of hyperandrogenism than
their peers. However, research gives mixed data in case of the
relationship between hyperandrogenism and early age of
menarche. In a retrospective study, hyperandrogenic females
were more likely than their peers to report early or late
menarche (Carroll, 2012). Studies justified the significant link
between earlier menarche in girls with hyperandrogenism to
the overweight they experience (Rosenfield, 1989; Stark,
1989). Moreover, it is reported that later menarche in girls with
primary amenorrhea is associated with higher androgen levels
which is also linked to their overweight status (Rachmiel, 2008
and Bek, 2010). It has been proposed that menstrual
irregularity in adolescence is a good marker of
hyperandrogenaemia which could lead to the development of
PCOS in adulthood (Lewy, 2008 and Pinola, 2012). Many
studies are consistent with our findings that adolescent girls
who have irregular menstrual cycles have higher androgen
levels than those with regular menstrual cycles (Pinola, 2001;
Venturoli, 1995 and Van Hooff, 2004). Research has
demonstrated a significant link between hyperandrogenism
and chronic metabolic diseases such as type 2 diabetes
mellitus,
hypertension,
microvascular
disease
and
dyslipidemias (Endocrinologists, 2001). However this
association wasn’t significant in our study which could be due
to young age of participants. Similarly, no significant
association was observed in our study between
hyperandrogenism and weight gain. However many studies
report a significant association between weight gain and PCOS
(Ollila, 2016). This association could be dependent on the
amount of weight gain which couldn’t be investigated in our
study. A significant association could develop in presence of
remarkable weight gain which is recommended to be
investigated by further research.
Conclusion
A high prevalence; 18.4% of hyperandrogenism mainly
represented in hirsutism; 16.6% exists between Taif university
female students in KSA. Most of students with alopecia
(57.4%) and hirsutism (69.2%) had a mild severity degree
while severe degree was observed in only 11.5% and 13.4% of
the alopecia and hirsutism sufferers, respectively. Significant
associations between hyperandrogenism and smoking (p value
0.040), marital status (p value 0.027), young age of menarche
(p value < 0.0001) and irregularity of cycles (p value = 0.002)
were observed among students.
No conflict of interst: We self-funded our study.
Glossary of abbreviations
BMI : Body Mass Index.
mF-G score: Modified Ferriman-Gallwey score.
PCOS: Polycystic Ovary Syndrome

REFERENCES
Ammer, C. 2009. The encyclopedia of women's health. 2009:
Infobase Publishing.
Aswini, R. and S. Jayapalan, 2017. Modified Ferriman–
Gallwey score in hirsutism and its association with

metabolic syndrome. International Journal of Trichology,
9(1): p. 7.
Baptiste, C.G. et al., 2010. Insulin and hyperandrogenism in
women with polycystic ovary syndrome. The Journal of
steroid biochemistry and molecular biology, 122(1-3): p.
42-52.
Barbieri, R.L., P.M. McShane, and K.J. Ryan, 1986.
Constituents of cigarette smoke inhibit human granulosa
cell aromatase. Fertility and sterility, 46(2): p. 232-236.
Basu, B.R., O. Chowdhury, and S.K. Saha, 2018. Possible link
between stress-related factors and altered body composition
in women with polycystic ovarian syndrome. Journal of
human reproductive sciences, 11(1): p. 10.
Bekx, M.T., E.C. Connor, and D.B. Allen, 2010.
Characteristics of adolescents presenting to a
multidisciplinary clinic for polycystic ovarian syndrome.
Journal of Pediatric and Adolescent Gynecology, 23(1): p.
7-10.
Brettenthaler, N., et al., 2004. Effect of the insulin sensitizer
pioglitazone on insulin resistance, hyperandrogenism, and
ovulatory dysfunction in women with polycystic ovary
syndrome. The Journal of Clinical Endocrinology &
Metabolism, 89(8): p. 3835-3840.
Canavatchel, A. 2014. The experience of stress in women
diagnosed with polycystic ovary syndrome.
Carroll, J., R. Saxena, and C.K. Welt, 2012. Environmental
and genetic factors influence age at menarche in women
with polycystic ovary syndrome. Journal of Pediatric
Endocrinology and Metabolism, 25(5-6): p. 459-466.
Control, C.F.D. and Prevention, Adult BMI calculator. 2008,
Retrieved June.
Craig, W.Y., G.E. Palomaki, and J.E. Haddow, 1989. Cigarette
smoking and serum lipid and lipoprotein concentrations: an
analysis of published data. BMJ, 298(6676): p. 784-788.
Endocrinologists, A.A.O.C. 2001. Medical guidelines for
clinical practice for the diagnosis and treatment of
hyperandrogenic disorders. Endocr Practice, 7: p. 121-34.
Escobar-Morreale, H., et al. 2011. Epidemiology, diagnosis
and management of hirsutism: a consensus statement by the
Androgen Excess and Polycystic Ovary Syndrome Society.
Human Reproduction Update, 18(2): p. 146-170.
Firooz, A., et al. 2016. Classification and Scoring of
Androgenetic Alopecia (Male and Female Pattern).
Measuring the Skin, p. 1-7.
Gambineri, A. et al. 2013. Prevalence of hyperandrogenic
states in late adolescent and young women:
epidemiological survey on italian high-school students. The
Journal of Clinical Endocrinology & Metabolism, 98(4): p.
1641-1650.
Goodman, A. 2007. Terminology and evaluation of abnormal
uterine bleeding in premenopausal women. UpToDate.
Waltham, MA: UpToDate, Inc.
Goodman, N.F., et al., 2015. American Association of Clinical
Endocrinologists, American College of Endocrinology, and
Androgen Excess and PCOS Society disease state clinical
review: guide to the best practices in the evaluation and
treatment of polycystic ovary syndrome-part 1. Endocrine
Practice, 21(11): p. 1291-1300.
Gumeniuk, O. and Y. Chernenkov. 2016. Adolescent girls with
hyperandrogenism-epidemiology and clinical features. in
18th European Congress of Endocrinology. BioScientifica.
Hatch, R., et al. 1981. Hirsutism: implications, etiology, and
management. American Journal of Obstetrics and
Gynecology, 140(7): p. 815-830.

74650

International Journal of Current Research, Vol. 10, Issue, 10, pp.74646-74650, October, 2018

Hussein, R.N., K.I.A. Hamdi, and A.A. Mansour, 2017. The
Contribution of New Areas to the Total Hirsutism Scores in
Basrah Hirsute Women. Diseases, 5(4): p. 32.
Karrer-Voegeli, S., et al. 2009. Androgen dependence of
hirsutism, acne, and alopecia in women: retrospective
analysis of 228 patients investigated for hyperandrogenism.
Medicine, 88(1): p. 32-45.
Kitzinger, C. and J. Willmott, 2002. ‘The thief of
womanhood’: women's experience of polycystic ovarian
syndrome. Social Science & Medicine, 54(3): p. 349-361.
Knochenhauer, E. et al. 1998. Prevalence of the polycystic
ovary syndrome in unselected black and white women of
the southeastern United States: a prospective study. The
Journal of Clinical Endocrinology & Metabolism, 83(9): p.
3078-3082.
Lewy, V.D. et al. 2001. Early metabolic abnormalities in
adolescent girls with polycystic ovarian syndrome. The
Journal of Pediatrics, 138(1): p. 38-44.
Meek, C.L., et al. 2013. Polycystic ovary syndrome and the
differential diagnosis of hyperandrogenism. The
Obstetrician & Gynaecologist, 15(3): p. 171-176.
Ndefo, U.A., A. Eaton, and M.R. Green, 2013. Polycystic
ovary syndrome: a review of treatment options with a focus
on pharmacological approaches. Pharmacy
and
Therapeutics, 38(6): p. 336.
Noorbala, M. and P. Kefaie, 2010. The prevalence of hirsutism
in adolescent girls in Yazd, Central Iran. Iranian Red
Crescent Medical Journal, 12(2): p. 111.
Ollila, M.-M.E., et al. 2016. Weight gain and dyslipidemia in
early adulthood associate with polycystic ovary syndrome:
prospective cohort study. The Journal of Clinical
Endocrinology & Metabolism, 101(2): p. 739-747.
Pau, C.T., C.C. Keefe, and C.K. Welt. 2013. Cigarette
smoking, nicotine levels and increased risk for metabolic
syndrome in women with polycystic ovary syndrome.
Gynecol Endocrinol, 29(6): p. 551-5.
Pinola, P., et al. 2012. Menstrual disorders in adolescence: a
marker for hyperandrogenaemia and increased metabolic
risks in later life? Finnish general population-based birth
cohort study. Human reproduction, 2012. 27(11): p. 32793286.

Price, V.H. 2003. Androgenetic alopecia in adolescents. Cutis,
71(2): p. 115-121.
Rachmiel, M., et al. 2008. Primary amenorrhea as a
manifestation of polycystic ovarian syndrome in
adolescents: a unique subgroup? Archives of pediatrics &
adolescent medicine, 162(6): p. 521-525.
Ramani, B.V., et al., 2017. Fertility problems in women with
polycystic ovary syndrome. International Journal of
Reproduction, Contraception, Obstetrics and Gynecology,
2017. 4(3): p. 560-565.
Rosenfield, R.L., R.B. Lipton, and M.L. Drum, 2009.
Thelarche, pubarche, and menarche attainment in children
with normal and elevated body mass index. Pediatrics,
123(1): p. 84-88.
Sowers, M., et al., 2001. Testosterone concentrations in
women aged 25–50 years: associations with lifestyle, body
composition, and ovarian status. American Journal of
Epidemiology, 153(3): p. 256-264.
SPSS, I., 2011. IBM SPSS statistics for Windows, version
20.0. New York: IBM Corp.
Stark, O., C. Peckham, and C. Moynihan, Weight and age at
menarche. Archives of Disease in Childhood, 1989. 64(3):
p. 383-387.
Thankamony, A., et al. 2012. Higher levels of IGF-I and
adrenal androgens at age 8 years are associated with earlier
age at menarche in girls. The Journal of Clinical
Endocrinology, 97(5): p. E786-E790.
Van Hooff, M., et al. 2004. Predictive value of menstrual cycle
pattern, body mass index, hormone levels and polycystic
ovaries at age 15 years for oligo‐amenorrhoea at age 18
years. Human Reproduction, 2004. 19(2): p. 383-392.
Venturoli, S., et al., 1995. Longitudinal change of sonographic
ovarian aspects and endocrine parameters in irregular
cycles of adolescence. Pediatric Research, 38(6): p. 974.
Yildiz, B.O., et al. 2009. Visually scoring hirsutism. Human
reproduction update, 16(1): p. 51-64.
Zangeneh, F.Z., et al., 2012. Psychological distress in women
with polycystic ovary syndrome from Imam Khomeini
Hospital, Tehran. Journal of reproduction & infertility,
13(2): p. 111.

*******

