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Abstract

Introduction: We sought to evaluate the association of female
sexual dysfunction (FSD) with androgenetic alopecia (AGA) and
metabolic syndrome (MetS) in premenopausal women.

Methods: From December 2013 to June 2015, we performed a
case-control, prospective study of 115 patients with AGA and 97
age-matched control patients without AGA from among premeno-
pausal women who visited dermatology clinics of the two reference
hospitals. Comprehensive history, anthropometric measurements,
and questionnaire administration were performed for each of the
total of 212 women. The Female Sexual Function Index (FSFI)
was used to assess the key dimensions of female sexual function.
AGA was assessed and graded by an experienced dermatologist
according to Ludwig’s classification. The MetS assessment was
made according to the NCEP-ATP Il criteria.

Results: In univariate analysis, age, weight, waist circumference,
hip circumference, waist-to-hip ratio, body mass index (BMI),
AGA, MetS, cardiovascular event, marital status, hypertension,
high fasting plasma glucose, high triglyceride, large waist, total
testosterone, and free testosterone were associated with presence
of FSD. In logistic regression analysis, age (odds ratio [OR] 1.21,
95% confidence interval [Cl] 1.13-1.30; p<0.001), AGA (OR 3.42,
95% C1 1.31-8.94; p=0.017), MetS (OR 5.39, 95% CI 1.34-21.62;
p=0.012), and free testosterone (OR 0.18, 95% CI 0.09-0.37;
p<0.001) were independently associated with FSD.

Conclusions: Our study suggests that age, AGA, MetS, and free
testosterone may have strong impact on sexual function in pre-
menopausal women. Further studies with population-based and
longitudinal design should be conducted to confirm this finding.

Introduction

According to the definition of the World Health Organization,
sexual health is a state of physical, emotional, mental and

social well-being in relation to sexuality.! Damaged sexual
health can have a major impact on quality of life.? Despite
the high prevalence of female sexual dysfunction (FSD),
detailed knowledge of pathogenesis is still not adequately
understood. Hormonal factors, chronic medical diseases,
and psychosocial factors affecting women’s sexuality are
thought to play an important role in the formation of FSD.>#
The most important hormones in the etiopathogenesis of FSD
are undoubtedly androgens.>>® Among the various deter-
minants of FSD, metabolic syndrome (MetS) is an emerging
concern, owing to its high and increasing prevalence.*”*

Female androgenetic alopecia (AGA) typically presents as
diffuse reduction of hair thickness and density of frontopari-
etal and crown areas of the scalp, with preservation of the
frontal hairline. Although the distribution of hair loss in female
AGA is usually different from that seen in male AGA, the histo-
pathological changes are similar.>'® A complicated relationship
between genetic predisposition and androgens is responsible for
the etiopathogenesis. The prevalence of MetS in AGA patients
is high and it is stated that early interventions for MetS patients
with AGA can reduce later-developing complications.'2

While MetS has a negative effect on both AGA and FSD,
androgens are important hormones, playing a role in the
formation of both AGA and FSD. Evaluation of the relation-
ship between AGA and FSD, in addition to researching the
role of MetS, will contribute significantly to understanding
the etiopathogenesis of these diseases. Ultimately, we aim
to evaluate the association of FSD with AGA and MetS in
premenopausal women.

Methods

Sample and design

Our study included female patients with AGA and age-
matched female control patients without AGA who met the
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inclusion criteria, applying to dermatology clinics of two
reference hospitals (Canakkale Onsekiz Mart University
Hospital and Istanbul Haseki Training and Research Hospital)
between December 2013 and June 2015. In this prospective
study, each participant signed an informed consent form in
accordance with the Declaration of Helsinki, and this study
was approved by the Research and Ethical Review Board of
Canakkale Onsekiz Mart University. Women were eligible
for inclusion if they were over 18 years old and premeno-
pausal, with a regular menstrual cycle. Exclusion criteria
included a history of malignancy, diagnosis of psychological
disorders, other types of alopecia, and previous treatment
for hair loss. Participants were also excluded if they had
received any current or recent (one year) hormone replace-
ment treatment, antidepressants, anxiolytics, neuroleptics,
or corticosteroid therapy that might interfere with sexuality,
or if they had polycystic ovary syndrome (PCOS).

We planned our study with continuous response variables
from independent control and experimental subjects with
one control(s) per experimental subject. We reached 115
patients in the AGA group and 97 patients in the control
group, with over 0.90 power.

Clinical and biochemical assessment

Detailed anamneses were recorded for each individual and
physical examinations were performed. Demographic charac-
teristics, family history of hair loss (maternal or paternal hered-
ity), previous cardiovascular events (coronary artery disease
and congestive heart failure), and type 2 diabetes mellitus
(T2DM) were documented for each patient. The Ludwig clas-
sification was used to grade AGA by an experienced derma-
tologist.™ Height, weight, waist circumference, hip circumfer-
ence, and neck circumference were measured. The BMI was
calculated by dividing the weight by the square of height (kg/
m?) and the waist-to-hip ratio (WHR) was calculated. For cat-
egorical assessment of waist-to-hip ratio, 0.85 was accepted
as the cutoff value. Blood pressure was measured on the right
arm in a sitting position and after a 20-minute rest.

The triglyceride (TG), high-density lipoprotein (HDL),
total testosterone (ng/ml), and fasting plasma glucose (FPG;
mg/dL) levels measured by standard laboratory methods and
free testosterone (pg/ml) levels measured by radioimmunoas-
say were scanned from the records.' As it is the most com-
monly used definition reported in the literature, the 2004
National Cholesterol Education Program-Adult Treatment
Panel (NCEP-ATP) Ill diagnosis criteria were used (waist
circumference = 88 cm [large waist], TG value =150 mg/d|
[high TG], HDL <50 mg/dI [low HDL], arterial blood pres-
sure =130/85 mmHg [HTI], FPG =100 mg/dl [high FPG] or
T2DM). Patients with three or more positive criteria were
considered to have MetS."

Sexual questionnaire

A validated Turkish version of the Female Sexual Function
Index (FSFI) was used to evaluate female sexual function.'®'”
The highest points possible are 36.0, while the lowest points
possible are 2.0, with higher score indicating better func-
tion. A cutoff individual domain score of 26.55 on the FSFI
is the current standard for diagnosis of FSD.*'819 A score of
less than the median value is considered to reflect sexual
dysfunction for each particular domain. Therefore, sexual
dysfunctions for each of the six specific domains are sug-
gested as a desire score of <3.6, an arousal score of <3.9, a
lubrication score of <5.4, an orgasm score of <4.0, a satisfac-
tion score of =4.0, and a pain score of 4.8 or less.”®

Statistical analysis

Statistical analysis was performed with SPSS 20.0 statistical
software package. All values are shown as mean =+ standard
deviation for quantitative, and numbers and percentages
for qualitative variables. The baseline characteristics of the
groups with AGA and without AGA were compared using a
T-test or Mann-Whitney U-test for continuous variables and
a Chi-square test or Fisher’s exact test for categorical vari-
ables. The Mann-Whitney U-test was also performed to test
the significance of pairwise differences using Bonferroni cor-
rection to adjust for multiple comparisons. Similar analyses
were completed for the groups with and without FSD. The
potential risk factors identified from univariate analyses for
FSD were further entered into the logistic regression analysis.
Logistic regression analysis was used to calculate the odds
ratio (OR) and 95% confidence interval (Cl) for occurrence
of FSD. Hosmer-Lemeshow goodness of fit statistics were
used to assess model fit. All statistical tests were two-tailed
and statistical significance was defined as p<0.05.

The 115 women with AGA were matched with 97 women
of the control group for age (36.28 + 8.92 vs. 36.07 + 9.00
years; p=0.868) and premenopausal state. The rates of FSD
and MetS were 44.8% (95/212) and 19.8% (42/212) in all
subjects. The study subjects’ general characteristics are
shown in Table 1. While 24.3% of women with AGA had
MetS, 14.4% of the control group had MetS (p=0.071). There
was a significant difference found between the married and
single groups in terms of AGA (p=0.014).

The relationship between FSD with MetS and AGA is
depicted in an error graph (Fig. 1). The FSFl score in the AGA
patient group was calculated as 23.19 + 4.95 for those with
MetS and 25.84 + 7.53 for those without MetS (p=0.036).
In the control group, the FSFI score was calculated as 22.59
+ 7.18 for patients with MetS and 28.39 + 4.84 for patients
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Table 1. Alopecia and control patient demographic and clinical characteristics
Female androgenetic alopecia Controls

Variables (n=115) (n=97) p value*
No. patients (%) 115 (21.1) 97 (78.9)
Age (years) (mean + SD) 36.28 + 8.92 36.07 + 9.00 0.868
Occupation (%) 0.591
Housewife 66 (57.4) 57 (58.8)
Officer 20 (17.4) 22 (22.7)
Worker 13 (11.3) 6 (6.2)
Student 4 (3.5) 2(2.1)
Retired/unemployed 12 (10.4) 10 (9.7)
Marital status (%) 0.049**
Married 98 (85.2) 76 (78.4)
Single 15 (10.4) 12 (12.4)
Divorced/separated 2(1.7) 9(9.3)
Family history (%) 46 (40.0) 10 (10.3) <0.001
Cardiovascular event (%) 10 (8.7%) 8(8.2) 0.907
Height (cm) (mean + SD) 161.70 + 6.02 161,87 + 5.54 0.986
Weight (kg) (mean + SD) 70.46 + 15.85 65.25 + 10.06 0.030
Waist circumference (mean + SD) 90.42 + 13.46 82.73 + 10.81 <0.001
Hip circumference (mean + SD) 106.99 = 10.10 100.25 + 10.79 <0.001
Neck circumference (mean + SD) 33.54 + 3.89 33.94 +2.78 0.416
Waist to hip ratio (mean = SD) 0.84 + 0.07 0.82 + 0.06 0.034
Body mass index (mean = SD) 26.94 + 5.81 2492 + 3.80 0.009
High FPG (%) 17 (14.8) 7 (7.2) 0.083
Hypertension (%) 32 (27.8) 16 (16.5) 0.050
Large waist (%) 67 (58.3) 34 (35.1) 0.001
High TG (%) 20 (17.4) 7 (7.2) 0.027
Low HDL (%) 64 (55.7) 63 (64.9) 0.169
Metabolic syndrome (%) 28 (24.3) 14 (14.4) 0.071
Total testosterone (mean + SD) 0.38 + 0.19 0.36 £ 0.19 0.461
Free testosterone (mean + SD) 1.70 = 0.83 0.32 £ 0.12 0.041
FSFI score (mean + SD) 25.43 + 6.88 27.55 + 5.58 0.047
Female sexual dysfunction (%) 60 (52.2) 35 (36.1) 0.019
Desire disorder (%) 62 (53.9) 26 (26.8) <0.001
Arousal disorder (%) 35 (30.4) 17 (17.5) 0.030
Lubrication disorder (%) 47 (40.9) 32 (32.9) 0.237
Orgasmic disorder (%) 48 (41.7) 32 (32.9) 0.237
Satisfaction disorder (%) 42 (36.5) 26 (26.8) 0.131
Sexual pain disorder (%) 40 (34.8) 41 (42.3) 0.264

*statistically significant at p<0.05;**Mann-Whitney U test was performed to test the significance of pairwise differences for using Bonferroni correction to adjust for multiple comparisons; FPG:
fasting plasma glucose HDL: high-density lipoprotein; SD: standard deviation; TG: trigyceride.

without MetS (p=0.004) (Table 2). In AGA patients without
MetS, FSD was observed at a rate of 41.3%, while in those
with MetS, this rate increased to 85.7% (p<0.001).

The factors with statistically significant difference identi-
fied on univariate analysis were included in logistic regres-
sion analysis using the enter method. On logistic regres-
sion, age (OR 1.21, 95% CI 1.13-1.30; p<0.001), AGA (OR
3.42, 95% Cl 1.31-8.94; p=0.017), MetS (OR 5.39, 95%
Cl 1.34-21.62; p=0.012), and free testosterone (OR 0.18,
95% C1 0.09-0.37; p<0.001) were independently associated
with FSD (Table 3).

Discussion

Here, we present the results of the first case-control study
evaluating the impact of AGA on female sexual function
in premenopausal women. We found that female sexual
function is significantly compromised by the presence of
AGA. It was also evident that a MetS is associated with a
greater risk of FSD.

FSD can have a major impact on quality of life. Damaged
sexual function has debilitating effects on self-esteem and
interpersonal relationships of women.? A national survey
study of people aged 18-59 years reported 43% of women
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Fig. 1. The relationship between Female Sexual Function Index (FSFI) scores with metabolic syndrome (MetS) and androgenetic

alopecia (AGA).

had FSD.?" A study of 179 Turkish women aged from 18 to
66 years found the prevalence of FSD was 46.9%.% In our
study, in accordance with the literature, the prevalence of
FSD was 44.8% in premenopausal women between 18-53
years old. Despite the high prevalence, FSD pathogenesis
is still not adequately understood. Though the common
etiopathogenesis of FSD and AGA includes androgens, HT,

cardiac diseases, insulin resistance, and MetS, to date there
is no study found researching the relationship between FSD
and AGA."

AGA is the most common form of alopecia in both sexes,
but its pathogenic mechanisms have been mostly studied in
men.? Several anthropometric factors associated with female
AGA in previous reports were predictors of female AGA."1223

Table 2. The relationship of AGA, MetS, and female sexual function

Androgenetic alopecia n=115 Control n=97
. Metabolic Metabolic Metabolic
AT syndrome syndrome syndrome
Total syndrome (+) Y p Total 4 Y P Total P
n=28 () value* (+) () value* value**
B n=87 n=14 n=83

FSD (%) 60 (52.2) 24 (85.7) 36 (41.3) <0.001 35 (36.1) 11 (78.5) 24 (28.9)  <0.001 95 (44.8) 0.019
FSFI score 25.19+7.06 23.19+495 25.84+7.53 0.036 27.55+558 2259 +7.18 28.39+48 0.004 26.27 +6.53 0.047

Desire score 3.06 = 0.98 2.83 +0.90 3.14 £ 1.01 0.142
Arousal score  4.90 + 1.82 442 +1.49 5.06+1.89 0.112
Lubrication
score
Orgasm score  3.67 + 1.16 354109 371+119 0.485
Satisfaction

score

Pain 4.09 + 1.22 3.70 £ 1.02 421 +1.25 0.055

571+ 1.93 5.21 +1.55 5.87+2.01 0.116

3.85+ 1.13 3.70 = 1.01 390+ 1.16 0.416

356+102 295+125 365x094 0.017 3.29x+1.03 <0.001
527 +174 438+203 542+165 0.040 5.06=+178 0.189

6.12+ 178 495+2.12 6.32+1.65 0.035 590=+187 0.136
400+092 330=x1.18 4.12+0.82 0.002 3.82+1.07 0.096
4.07+091 3.22+117 4.22+0.77 0.008 3.95=x+1.04 0.262
4.08+1.23 3.69=+111 4.14=+123 0.202 4.09+122 0.626

*statistically significant at p<0.05;** this p value is compared to the AGA and control patients;

MetS: metabolic syndrome.

AGA: androgenetic alopecia; FSD: female sexual dysfunction; FSFI: Female Sexual Function Index;
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Table 3. The association of FSD with patient demographics, cardiovascular risk factors, clinical variables, and AGA

Univariate analysis

Logistic regression analysis

OR 95% ClI p value* OR 95% ClI p value*
Age (years) 1.17 1.12-1.22 <0.001 1.21 1.13-1.30 <0.001
Height (cm) 0.97 0.92-1.02 0.183
Weight (kg) 1.03 1.00-1.05 0.011
Waist circumference 1.05 1.02-1.07 <0.001
Hip circumference 1.03 1.00-1.06 0.009
Neck circumference 1.04 0.96-1.13 0.287
WHR =0.85 1.89 1.09-3.29 0.024
BMI 1.09 1.03-1.16 0.002
Alopecia 1.93 1.11-3.36 0.019 3.42 1.31-8.94 0.017
CVE 3.55 1.22-10.35 0.020
Metabolic syndrome 5.27 1.33-20.92 <0.001 5.39 1.34-21.62 0.012
Occupation** 1.43 0.79-2.58 0.233
Marital status*** 2.29 1.07-4.90 0.033
HT 3.20 1.63-6.31 0.001
High FPG 2.75 1.12-6.76 0.022
Large waist 3.17 1.80-5.58 <0.001
High TG 3.40 1.42-8.18 0.004
Low HDL 0.66 0.38-1.16 0.152
Total testosterone 1.83 0.45-7.51 0.047
Free testosterone 0.365 0.2-0.57 <0.001 0.18 0.09-0.37 <0.001

*statistically significant at p<0.05;**unemployed vs. employed;***single vs. couple; AGA: androgenetic alopecia; BMI: body mass index; CVE: cardiovascular event; FPG: fasting plasma
glucose; FSD: female sexual dysfunction; HDL: high-density lipoprotein; HT: height; TG: triglyceride; WHR: waist-to-hip ratio.

In our study, the difference between AGA and MetS was not
significant, though this may be due to the fact that our study
was not a population-based study. However, a statistically
significant association was found between AGA and the com-
ponents of MetS of HT, large waist, and high TG.

Total testosterone is the sum of sex hormone-binding
globulin-bound testosterone, other proteins bounding tes-
tosterone (mainly albumin), and free testosterone. Because
only free testosterone and albumin-bound testosterone
are bioavailable, serum total testosterone level might not
reflect the exact testosterone function.' In our study, despite
excluding patients receiving hormone replacement therapy,
those with irregular menstrual cycle, and PCOS patients,
there was no significant difference between patients with
and without AGA in terms of total testosterone; however,
there was a significant difference in terms of free testoster-
one. In the literature, there are limited studies comparing
free testosterone values in female AGA patients.?*

The mean FSFI score in female patients with AGA was
25.43 + 6.88; this score was 27.55 + 5.58 for the control
group (p=0.047). While FSD was observed in 52.2% of
AGA patients, the rate was 36.1% for those without AGA
(p=0.019). When both groups are compared in terms of
specific domains, the desire and arousal disorder rates were
observed to be higher for patients with AGA.

The relationship of FSD to AGA and MetS is summarized
in Table 2. In the AGA group, the total FSFI score of those

without MetS was 25.84 + 7.53, while the total FSFI score
was calculated as 28.39 + 4.84 for those in the control group
without MetS. The reason for this may be due to the negative
effect of AGA on female sexual function.

Many parameters that may affect female sexual function
were assessed with univariate analysis and results are pre-
sented in Table 3. Previous studies have assessed a variety
of risk factors that may affect FSD. A web-based survey of
504 young Korean women by Song et al found that risk
factors for FSD were increasing age, low frequency of sex,
depression, history of sexual abuse, and voiding dysfunc-
tion according to logistic regression analysis.?® According
to a cross-sectional, questionnaire-based study of middle-
aged women by Cabral et al, there was a significant asso-
ciation between sexual function and age group, education,
marital status, menopausal status, hysterectomy, levels of
physical activity, quality of life, and menopause symptoms.
They found no significant difference in terms of race, family
income, and smoking.'®

In our study, age, MetS, and AGA were independent risk
factors for FSD, while free testosterone was a protective
factor. In addition, it is especially necessary to assess MetS
patients with AGA for FSD. Further investigation in women
of the role of hormones, ischemia, inflammation, and psy-
chosocial situation on the development of FSD in patients
with MetS and/or AGA is critical for the understanding of
this association.
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Our study suggests that age, AGA, MetS, and free testos-
terone may have strong impact on sexual function in pre-
menopausal women. Further studies with population-based
and longitudinal design should be conducted to confirm
this finding.

The limitations of the current study are the hospital-based,
case-control design and small size, limiting the ability to
describe causal relationships of the associations detected.
Although participants who visited the two reference hos-
pitals do not represent an exact general population, they
could possess characteristics much closer to those of the
general population than patient groups used in previous
investigations. It is possible that women who sought out
a dermatologist could have more psychological symptoms
than those who did not. Lastly, we could not control other
possible confounders, including education level, family
income, lower urinary tract symptoms, psychological vari-
ables (such as body image), and interpersonal variables (such
as relationship with a partner). These unconsidered factors
should be taken into account in further studies.
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