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Abstract
Purpose To study sexual function and distress in women with functional hypothalamic amenorrhea (FHA) compared to 
women with FHA and an underlying polycystic ovary syndrome (PCOS)-phenotype, considering also their psychometric 
variables. As a secondary aim, we explored the relationship between sexual functioning and hormonal milieu in these women.
Methods This is a retrospective cross-sectional study conducted on 36 women with typical FHA and 43 women with 
FHA + PCOS-phenotype. The following validated psychometric questionnaires were administered: Female Sexual Func-
tional Index (FSFI), Female Sexual Distress Scale-Revised (FSDS-R), Body Attitude Test (BAT), Bulimia Investigation Test 
(BITE), State Anxiety Inventory (STAI), Beck Depression Inventory (BDI), Multidimensional Perfectionism Scale (MPS). 
Available hormones to formulate FHA diagnosis in the standard routine were considered.
Results Women with typical FHA reported a significantly lower FSFI total score than women with FHA + PCOS-phenotype 
(95% CI for median 16–21.3 vs. 21.1–24.1, p = 0.002), whereas the FSDS-R score was similar in the two groups (95% CI 
for median 6–16 vs. 6–16.3). No statistically significant differences were evident in body attitude, state and trait anxiety, 
depression, bulimic risk, and perfectionism between the two groups, confirming the two FHA groups were superimposable 
from a psychometric perspective. State anxiety correlated negatively with the FSFI total score in both typical FHA (rho: 
− 0.33, p = 0.05) and FHA + PCOS-phenotype (rho: − 0.40, p = 0.009). In the entire study population, a positive correlation 
was found between luteinizing hormone, androstenedione, and 17ß-estradiol and the total FSFI score (rho: 0.28, p = 0.01; 
rho: 0.27, p = 0.01, rho: 0.27, p = 0.01, respectively).
Conclusion Women with FHA showed a very high rate of sexual symptoms as part of their condition, but those with a typical 
diagnosis displayed a more severe sexual impairment as compared with the FHA + PCOS-phenotype, in spite of a similar 
psychometric profile. Sexual distress was equally present in both groups (approximately 4 out of 10 women). Further stud-
ies should be designed to investigate the potential role of sex hormones, mainly LH-driven androstenedione, in influencing 
women’s sexual functioning.
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Introduction

A bidirectional relationship exists between stress response 
and reproductive function, ultimately affecting also sexual 
behavior in both sexes [1]. Functional hypothalamic amenor-
rhea (FHA) is the term used to describe the lack of menstru-
ation not related to organic causes but resulting from various 
stressors. It is typically associated with three main causes: 
weight loss, excessive physical exercise, and psychological 
stress, which can occur alone or, more often, in combination 
[2]. FHA is responsible for 20–35% of secondary cases of 
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amenorrhea, and about 3% of women with primary amenor-
rhea [3].

The hallmark of FHA diagnosis is hypogonadotropic 
hypogonadism related to the suppression of the pulsa-
tile release of hypothalamic gonadotropin-releasing hor-
mone (GnRH) which in turn impairs the pulsatile release 
of luteinizing hormone (LH) with reduced secretion of 
17ß-estradiol  (E2) by the ovary [4]. Numerous hormonal 
and non-hormonal factors influence the pulsatile secre-
tion of GnRH and come into play in the pathophysiology 
of FHA, which is rather complex and still not completely 
understood [2, 4]. Chronic stress is associated with a con-
stellation of neuroendocrine adaptive responses [4, 5] which 
may influence sexual behavior throughout several common 
pathways linking hormonal milieu, emotional attitudes and 
cognitive function [6–8]. Stressful conditions activate the 
hypothalamic–pituitary–adrenal axis with an increase in the 
secretion of corticotropin-releasing hormone (CRH), adren-
ocorticotropin (ACTH), cortisol, and endogenous opioids. 
Endogenous opioids play a significant role in the inhibition 
of the pulsatile release of both GnRH and LH driven by 
stress [5]. Numerous other hormones and neurotransmit-
ters, including prolactin, dopamine, neuropeptide Y (NPY), 
GABA, and serotonin negatively affect GnRH release [5]. 
Reduction of leptin, a 16 kDa adipokine produced by the adi-
pose tissue, also contributes to the suppression of pulsatile 
GnRH release in patients with FHA [9]. However, GnRH 
neurons do not express leptin receptors and therefore other 
peptides, including kisspeptin, which is the most potent 
stimulator of GnRH secretion, mediate leptin regulation of 
hypothalamic GnRH release [10]. Kisspeptin acts directly 
on hypothalamic GnRH neurons via the kisspeptin receptor 
and causes GnRH release into the hypophyseal-portal blood 
circulation. Kisspeptin neurons co-express neurokinin B and 
dynorphin (KNDy neurons), which act autosynaptically to 
synchronize the pulsatile secretion of kisspeptin with excita-
tory (neurokinin B) and inhibitory signals (dynorphin A). 
Kisspeptin plays a main role in the regulation of reproduc-
tion but also of sexual function and other aspects of repro-
ductive behavior from rodents to humans [11]. Hypoestro-
genism, the final hormonal consequence of the impairment 
in GnRH and gonadotropin pulsatile release, may inflect 
central and peripheral components of sexual function [12]. 
Hypoandrogenism that becomes evident in severe forms of 
hypothalamic amenorrhea (HA) [13] may also play a role. 
Dundon and colleagues [14] reported that women with FHA 
had more sexual problems than healthy controls. Moreover, 
psychologic symptoms that contributed to the onset of FHA 
[7] partially mediated the relationship between FHA and 
sexual functioning [14].

FHA may coexist with polycystic ovary syndrome 
(PCOS) [2], another very common cause of hormonal infer-
tility in women of reproductive age, affecting up to 15% 

worldwide, depending on the diagnostic criteria [15]. Wang 
and Lobo [16] explored the spectrum of FHA and poly-
cystic ovarian morphology (PCOM) and identified women 
with FHA and a PCOS-phenotype that may have inherently 
hyperandrogenic ovaries quiescent because of low gonado-
tropin secretion resulting from hypothalamic functional sup-
pression. Recent considerations suggest a better distinction 
between FHA and PCOS is relevant to improve treatment 
strategies for anovulatory infertility [17]. Indeed, a correct 
assessment has an important significance both in terms of 
disease severity and individualized care of FHA based on 
the hormonal milieu and increased follicle number per ovary 
[18] without the typical peripheral follicular distribution, the 
so-called multicystic ovarian morphology (MCOM) [19]. In 
spite of a real consensus on the ultrasound criteria to define 
women with FHA carrying PCOS-like ovaries [18, 20], it 
seems likely they display a peculiar hormonal profile with an 
elevation of some androgen levels [21–23]. These hormonal 
features may affect individual well-being, including mood 
and sexual functioning and define different phenotypes of 
women with FHA.

That being so, the present retrospective study aimed to 
investigate sexual function and distress in women with FHA 
as compared to women with FHA + PCOS-phenotype. Psy-
chometric variables were also measured to look over emo-
tional milieu of these two groups of patients. In addition, 
we explored the relationship between sexual function and 
distress with the hormonal profile of FHA women.

Methods

This is a retrospective study conducted on women referred 
to the Unit of Gynecological Endocrinology at IRCCS San 
Matteo Foundation of the University of Pavia, in northwest 
Italy, for diagnosis and treatment of menstrual dysfunction. 
The local ethics committee granted approval for the analysis 
of medical records of those patients who have signed an 
informed consent.

The patient cohort included women (n = 126) with a 
diagnosis of secondary amenorrhea (hypogonadotropic and 
normogonadotropic) of hypothalamic origin, according to 
our standard of practice, over the last 5 years. All women 
underwent a clinical interview, including a primary care 
assessment of mental disorders, a physical and gynecologi-
cal examination, and an ultrasound evaluation. Following 
the first consultation, each amenorrheic woman underwent 
a fasting blood sample to measure baseline hormonal profile 
and appropriate psychometric tests.

The following inclusion criteria were established: 
age ≥ 16 years (at least 2 years since menarche), body mass 
index (BMI) ≥ 16 kg/m2, the disappearance of menses for 
at least 3 months before clinical evaluation, low or normal 
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LH levels, 17ß-estradiol  (E2) levels ≤ 100 pg/ml, and one 
or more recent predisposing factors (weight loss, exces-
sive physical activity, stressful situations).

The following exclusion criteria were used: pregnancy 
and lactation, any hormonal therapy (including combined 
hormonal contraceptives), history of major diseases includ-
ing endocrine and psychiatric disorders, psychoactive med-
ications, tobacco or illicit drug use, alcohol dependence, 
overt eating and sleeping disorders.

To serve the scope of investigating sexual functioning, we 
further excluded those women who did not report a sexual 
debut and declared not being in a stable sexual relation-
ship in the preceding three months. Finally, we included 79 
women with FHA in the present analysis.

According to the Endocrine Society Clinical Practice 
guideline for the diagnosis and treatment of FHA [2], we 
reconsidered the records of our study sample to identify 
a potential PCOS-phenotype, based on menstrual history, 
clinical signs, and two-dimensional transvaginal ultrasound 
evaluation. Those FHA women with MCOM, as previ-
ously described (six or more small follicles in one plane 
distributed within normal stroma) [19], were classified as 
FHA + PCOS-phenotype (n = 43), whereas the remaining 
women as typical FHA (n = 36). Endometrial thickness was 
lower than 4 mm in every woman.

Information about age, age at menarche, education and 
body mass index (kg/m2) were included in the present analy-
sis. Bodyweight (kg) and height (m) were measured in a fast-
ing state, without shoes and without wearing heavy clothes, 
by using the same calibrated scale and stadiometer. We con-
sidered available hormones routinely measured in women 
with FHA at the first consultation. Assays validated as 
standard practice in our University Research Hospital were 
the following: follicle-stimulating hormone (FSH) [follicu-
lar phase range 2.8–11.3 IU/L], luteinizing hormone (LH) 
[follicular phase range 1.1–11.6 IU/L], 17ß-estradiol  (E2) 
[follicular phase range 15–160 pg/ml], prolactin [normal 
range 1.9–25 ng/ml], thyroid-stimulating hormone (TSH) 
[normal range 0.4–4.0 mIU/L), free triiodothyronine (FT3) 
[normal range 1.8–4.2 pg/ml], free thyroxine (FT4) [nor-
mal range 8.0–19.0 pg/ml], androstenedione [normal range 
0.46–3.39 ng/ml], total testosterone (TT) [normal range: 
0.15–0.80 ng/ml], dehydroepiandrosterone sulfate (DHEAS) 
[normal range 0.35–4.3 mcg/ml], cortisol [normal range AM 
4.3–22.4 mcg/dl], and insulin [normal range 3–25 mIU/L]. 
FSH, LH, E2, prolactin, androstenedione, Total T, DHEAS, 
cortisol were measured by chemiluminescence (SIEMENS 
Immulite 2000, Germany). The minimal detectable limit 
for each hormone was as follows: 0.1 IU/L (FSH and LH), 
15 pg/ml (E2), 0.5 ng/ml (prolactin), 0.3 ng/ml (androsten-
edione), 0.15 ng/ml (TT), 0.03 mcg/ml (DHEAS), and 0.2 
mcg/dl (cortisol). The inter-assay coefficients of variation 
were 4.4% (FSH), 6.1% (LH), 7.3% (E2), 5.8% (prolactin), 

6.2% (androstenedione), 6.6% (total T), 5.9% (DHEAS), 
and 6.1% (cortisol). The intra-assay coefficients of variation 
were 3.8% (FSH), 4.9% (LH), 6.1% (E2), 5.1% (prolactin), 
5.5% (androstenedione), 5.5% (total T), 5.1% (DHEAS), and 
5.2% (cortisol). Insulin was measured by the ADVIA XPT 
(Siemens Healthcare; detection limit 0.5/L, inter-assay coef-
ficients of variation 5.9%, intra-assay coefficients of vari-
ation 4.6%). TSH (third generation), FT4 and FT3 assays 
were performed on a fully automated ADVIA Centaur ana-
lyzer (Siemens Healthcare Diagnostics) with a sensitivity 
of 0.02 mIU/L (TSH) and 1.1 pg/ml (FT3, FT4), an inter-
assay coefficients of variation of 4.9% (TSH), 4.2% (FT3) 
and 4.4% (FT4) and an intra-assay coefficients of variation 
of 3.9% (TSH), 3.6% (FT3) and 3.8% (FT4).

Information deriving from validated psychometric ques-
tionnaires to evaluate sexual functioning, as well as other 
typical intra-personal characteristics of FHA (body image, 
bulimic risk, mood, and personality), were available and 
listed as follows:

1. The female sexual functional index (FSFI), a 19-item 
questionnaire developed as a brief, multidimensional 
self-report instrument for assessing the key domains of 
sexual function (desire, arousal, lubrication, orgasm, 
satisfaction, and pain). A score of 0 (1 for desire and 
satisfaction domains) to 5 is assigned for each response. 
Scores for each domain and the total score (range 2–36) 
are provided. The optimal cut-off score for differentiat-
ing women between 18 and 74 years with and without 
sexual problems corresponds to ≤ 26.55 [24].

2. The female sexual distress scale-revised (FSDS-R), a 
13-item instrument used to measure sexually related 
personal distress in women with sexual symptoms, 
including hypoactive sexual desire disorder (HSDD). 
This questionnaire is based on a 5-point scale (from 0 
to 4) with a total score from 0 to 52. The optimal cut-off 
score for differentiating women with and without sexual 
distress is ≥ 11 [25].

3. The body attitude test (BAT) designed for the assess-
ment of the individual subjective body experience and 
attitudes. The BAT is composed of 20 items, which are 
grouped into four main factors: negative appreciation 
of body size, lack of familiarity with one’s own body, 
general body dissatisfaction, and rest factor. Each item 
is rated on a scale from 0 to 5. The maximum score 
obtained can be 100 points, with 36 being the cut-off 
point for distinguishing between patients with eating 
disorders and the general population [26].

4. The bulimia investigation test (BITE) [27] validated to 
assess bulimic risk. The questionnaire investigates habits 
of dieting and symptoms and behaviors associated with 
binge eating. Patients are classified, according to their 
score, as being at low risk (score < 10), at medium risk 
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(score between 10 and 24), and at high risk (score ≥ 25) 
of having bulimia.

5. The state anxiety inventory (STAI), a 40-item self-report 
inventory used to assess two types of anxiety symptoms: 
state anxiety (i.e., how a person in the current situation 
responds to perceived threat) and trait anxiety (i.e., the 
stable tendency to attend, experience, and report nega-
tive emotions such as fears, worries, and anxiety across 
many situations). Interpretation is direct, with higher 
scores on a 4-point scale indicating greater trait or state 
anxiety (score range from 20 to 80: ≤ 40 = no anxiety; 
41–50 = mild; 51–60 = moderate; and > 60 = severe) 
[28].

6. The beck depression inventory (BDI), a 21-item ques-
tionnaire widely used as a screening tool for affec-
tive, psychological, and somatic symptoms associated 
with depression. The total score (ranging from 0 to 
63: < 10 = no depression; 10–18 = mild; 19–29 = mod-
erate; and 30–63 = severe) is derived by summing the 
individual item scores on a Likert scale ranging from 0 
to 3 [29].

7. The multidimensional perfectionism scale (MPS), a 
widely used scale to measure perfectionism. The MPS 
includes 35 items grouped in 6 subscales: (1) high per-
sonal standards; (2) excessive concern about making 
mistakes; (3) excessive concern about the quality of 
personal actions; (4) excessively high parental expecta-
tions towards the child; (5) excessive parental criticism 
and blame towards the child for failing to achieve the 
high standards decided by the parent; (6) appreciation of 
order, cleanliness, organization. Higher scores on each 
of the scales reflect greater levels of perfectionism. A 
cut-off score > 25 has been identified [30].

Statistical analysis

The Kolmogorov–Smirnov test was used to assess the 
distribution of each variable. Results are reported as 
mean ± standard deviation (SD) or median [interquartile 
range (IQR)] based on their normal or not normal distribu-
tion, respectively. Differences in the distribution of the val-
ues of the continuous variables between the two study groups 
were assessed using the Student t test or the Mann–Whit-
ney U test for normally and not normally distributed vari-
ables, respectively. To assess the influence of BMI on out-
comes, we used a two-way analysis of variance (ANOVA) 
to assess the between-group and within-group differences. 
Diagnosis (FHA or FAH-PCOS) and BMI (normal weight 
and underweight) were considered as independent variables 
(factors A and B, respectively), while the FSFI total score, 
FSDS-R total score, and hormone values as dependent vari-
ables. Furthermore, a multiple regression analysis was per-
formed to investigate the association between hormones and 

psychometric characteristics within the female sexual func-
tioning in the two study groups. Age, education, weight, and 
BMI were included in the model as possible confounders. 
The software SPSS 23.0 for Windows (SPSS Inc., Chicago, 
USA) was used for data analysis. A p value lower than 0.05 
was considered statistically significant.

Results

Demographic and clinical characteristics

The demographic and clinical characteristics of both groups 
were reported in Table 1. Age, education, and gyneco-
logic age (difference between chronologic age and age at 
menarche) did not show any statistically significant differ-
ence in the two study groups. Age at menarche was signifi-
cantly higher in women with typical FHA than in women 
with FHA + PCOS-phenotype. Body weight and BMI were 
significantly lower in typical FHA women compared to the 
FHA + PCOS- phenotype group (p < 0.001, for both).

Hormonal profile

Table 2 showed the hormonal profile of the two groups of 
women with FHA. The levels of LH,  E2, androstenedione, 
insulin, FreeT3, and FreeT4 were statistically significantly 
lower in women with typical FHA compared to women with 
FHA + PCOS phenotype. On the contrary, statistically sig-
nificant higher prolactin and DHEAS concentrations were 
found in the FHA + PCOS-phenotype compared to women 
with typical FHA. FSH, TT, and cortisol were superimpos-
able in the two groups. See Table 2 for individual signifi-
cance. Interestingly, being normal weight or underweight 
did not influence the analysis. Indeed, none of the hormone 
values were found to differ significantly based on the BMI 

Table 1  Demographic and clinical characteristics of women with 
typical functional hypothalamic amenorrhea (FHA) and women with 
FHA and an underlying polycystic ovarian syndrome (PCOS)-pheno-
type

Typical FHA 
(n = 36)
Mean ± SD

FHA + PCOS-
phenotype 
(n = 43)
Mean ± SD

p value

Age (years) 26.4 ± 5.4 24.5 ± 5.3 0.10
Education (years) 14.8 ± 2.3 13.9 ± 3.09 0.09
Age at menarche (years) 12.8 ± 1.3 11.8 ± 1.2  < 0.001
Gynecological age 

(years)
13.6 ± 4.9 12.7 ± 4.05 0.4

Weight (kg) 50.5 ± 5.1 54.4 ± 5.6  < 0.001
BMI (kg/m2) 18.5 ± 1.5 20.5 ± 2.2  < 0.001
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analysis factor or the Diagnosis*BMI analysis factor (Sup-
plementary Table 1).

Sexual functioning outcomes

Women with typical FHA reported significantly lower FSFI 
total score compared to women with FHA + PCOS-pheno-
type (95% CI for median 16–21.3 vs 21.1–24.1, p = 0.002), 
whereas the FSDS-R score was similar in the two groups 
(95% CI for median 6–16 vs 6–16.3).

Figure 1 showed the median FSFI total score and the 
median FSDS-R total score of the two groups. The rate 
of reporting sexual symptoms (FSFI total score ≤ 26.55) 
(21) was very high and almost superimposable in both 
groups of women (typical FHA: n = 34/36; 94.4% versus 
FHA + PCOS-phenotype: n = 39/43; 90.7%). However, 
when we considered only those women scoring ≤ 17.25, 
which corresponded to the lower quartile (LQ < 25%) of 
the total FSFI score distribution in our entire study sample 
[31], a significantly higher number (p = 0.003) of women 
with typical FHA (n = 15/36; 41.7%) reported a clinically 
relevant diagnosis compared to women with FHA + PCOS 
phenotype (n = 5/43; 11.6%). The weight variable (normal 
or underweight) did not appear to influence the analysis, 
with no difference in the two FSFI scores, based on the BMI 
analysis factor or the Diagnosis*BMI analysis factor (Sup-
plementary Table 1).

There was no statistically significant difference in the 
sexual distress reporting rate between the typical FHA phe-
notype (n = 14/36; 38.9%) and FHA + PCOS phenotype 
(n = 18/43; 41.9%). The FSDS-R scores, which may suspect 
the presence of HSDD, were also similar in the two groups 

(typical FHA: n = 7/36; 19.4% versus FHA + PCOS pheno-
type: 7/43; 16.3%).

Comparisons for the domains of FSFI (Table 3) out-
lined women with typical FHA reporting significantly 
lower scores for desire, arousal, lubrication, and orgasm, 

Table 2  Baseline hormonal profile of women with typical functional 
hypothalamic amenorrhea (FHA) and women with FHA and an 
underlying polycystic ovarian syndrome (PCOS)-phenotype

Typical FHA 
(n = 36)
Mean ± SD

FHA + PCOS-
phenotype 
(n = 43)
Mean ± SD

p value

FSH (IU/L) 5.5 ± 2.2 6.3 ± 1.7 0.06
LH (IU/L) 1.9 ± 1.0 5.7 ± 2.2 0.001
PRL (ng/ml) 8.1 ± 5.3 13.9 ± 5.2 0.001
TSH (mIU/L) 1.5 ± 0.6 1.7 ± 0.6 0.1
FreeT4 (ng/dl) 9.9 ± 1.8 10.9 ± 1.4 0.01
FreeT3 (pg/ml) 2.6 ± 0.4 3.1 ± 0.4 0.001
E2 (pg/ml) 23.4 ± 11.0 46.0 ± 18.5 0.001
A (ng/ml) 2.1 ± 1.0 2.7 ± 0.8 0.005
T (ng/ml) 0.7 ± 0.4 0.8 ± 0.3 0.25
DHEAS (ng/ml) 1.7 ± 0.7 2.3 ± 0.9 0.002
Cortisol (mcg/dl) 16.6 ± 5.3 15.8 ± 5.7 0.50
Insulin (mIU/ml) 4.1 ± 1.9 7.4 ± 2.1 0.001
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Fig. 1  The Female Sexual Function Index (FSFI) total score (top) and 
the Female Sexual Distress Scale-Revised (FSDS-R) score (bottom) 
in women with typical functional hypothalamic amenorrhea (FHA) 
and women with FHA and an underlying polycystic ovarian syn-
drome (PCOS)-phenotype

Table 3  Comparison of Female Sexual Function Index (FSFI) sub-
domains in women with typical functional hypothalamic amenorrhea 
(FHA) and women with FHA and an underlying polycystic ovarian 
syndrome (PCOS)-phenotype

Typical FHA 
(n = 36)
Median (95% CI)

FHA + PCOS-
phenotype 
(n = 43)
Median (95% CI)

p value

Desire 3.3 (2.8–3.6) 3.6 (3.3–4.4) 0.02
Arousal 3.6 (3.0–4.8) 4.5 (3.9–5.1) 0.01
Lubrication 3.1 (2.9–3.3) 3.3 (3.3–3.6) 0.02
Orgasm 3.2 (2.7–4.0) 3.6 (3.4–4.0) 0.03
Satisfaction 4.2 (2.8–4.2) 4.8 (4.2–4.8) 0.08
Pain 1.2 (1.2–1.6) 2.0 (1.2–2.4) 0.27
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but not for sexual satisfaction, compared to women with 
FHA + PCOS-phenotype. Sexual pain was highly reported 
in both groups, with a high rate of inter-individual variability 
in women with FHA + PCOS-phenotype (see Table 3 for 
individual significance).

Non‑sexual function psychometric outcomes

Table  4 showed the comparison of psychometric char-
acteristics in women with standard FHA and those with 
FHA + PCOS-phenotype. The two groups were very simi-
lar with no statistically significant difference in body atti-
tude, state and trait anxiety, depression, bulimic risk, and 
perfectionism.

Correlation of hormonal profile and psychometric 
characteristics with sexual functioning

When we attempted to correlate the hormonal profile 
with FSFI total score in typical FHA and FHA + PCOS-
phenotype groups, respectively, results were not statis-
tically significant. Interestingly, a positive correlation 
between LH, androstenedione and  E2 with total FSFI 
score was found in the entire FHA population (Fig. 2). 
Those FHA women with an FSFI total score in the LQ 
of distribution (LQ = 17.25, n = 20) showed significantly 
lower LH (2.4 IU/L, 95% CI 1.3–3.5.6) and androsten-
edione (1.8 ng/ml, 95% CI 1.6–2.5) levels compared to 
the remaining group (LH 4.2 UI/L, 95% CI 3.2–4.7 and 

Table 4  Comparison of some 
psychometric characteristics in 
women with typical functional 
hypothalamic amenorrhea 
(FHA) and women with FHA 
and an underlying polycystic 
ovarian syndrome (PCOS)-
phenotype

Typical FHA 
(n = 36)
Median (95% CI)

FHA + PCOS-phenotype 
(n = 43)
Median (95% CI)

p value

Body attitude (BAT) 32.5 (23.0–36.3) 32 (28.6–34.4) 0.70
State anxiety (STAI-I) 44.0 (39.8–51.0) 42.0 (36.0–50.3) 0.35
Trait anxiety (STAI-2) 47.0 (42.0–50.0) 47.5 (41.0–51.0) 0.99
Depression (BDI) 9.0 (7.0–12.0) 7.5 (5.0–12.0) 0.72
Bulimia (BITE) 8.0 (7.0–12.4) 9.0 (6.7–14.0) 0.65
Perfectionism (MPS) 23.0 (19.0–26.4) 24.5 (21.6–28.3) 0.17
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androstenedione 2.6 ng/ml, 95% CI 2.3–2.8; p = 0.01 and 
p = 0.02, respectively).

State anxiety was negatively correlated with total FSFI 
score in both women with typical FHA (rho: −  0.33, 
p = 0.05) and FHA + PCOS-phenotype (rho: −  0.40, 
p = 0.009). A significant negative correlation was also found 
between the total FSFI score and trait anxiety and depression 
(rho: − 0.35, p = 0.02 and rho: − 0.46, p = 0.002, respec-
tively) only in the FHA + PCOS-phenotype.

Supplementary Tables S2–S5 reported correlations 
between FSFI domains, hormonal profile, and psychomet-
ric characteristics in both women with typical FHA and 
FHA + PCOS-phenotype.

Discussion

The present study demonstrated that women with FHA 
have a very high rate of sexual symptoms as part of their 
menstrual dysfunction, especially those with typical FHA 
as compared to FHA-PCOS-phenotype. Sexual distress 
was present to a lower extent in both groups, without any 
significant difference, in line with similar levels of sexual 
satisfaction. Interestingly, a potential role of sex hormones, 
mainly LH-driven androstenedione, in influencing some 
components of women’s sexual response (desire, arousal, 
lubrication, and orgasm) emerged, with high sexual pain 
scores in both FHA groups, regardless of circulating  E2 or 
androgen levels.

Typical FHA and FHA + PCOS phenotypes were super-
imposable from a psychosocial standpoint evaluated by body 
attitude, state and trait anxiety, depression, bulimic risk, and 
perfectionism. Our psychometric data were consistent with 
the neuropsychological profile of FHA adolescent [32] and 
young adult [7] women reported in previous studies and con-
firmed that typical FHA and FHA + PCOS-phenotype rep-
resent a continuum on a spectrum of menstrual dysfunction. 
That being so, the peculiar psychoneuroendocrine environ-
ment of women with FHA [33] is likely to play a fundamen-
tal role in sexual functioning in both groups. However, our 
attempt to compare typical FHA with FHA + PCOS-phe-
notype outlined a greater impairment in sexual function of 
those women with more profound hypogonadism. Whether 
abnormalities of sex hormones may significantly contrib-
ute to psychosexual well-being of women with menstrual 
dysfunction awaits further evidence in prospective studies 
with sensitive assays. In a cross-sectional study, circulating 
androgens (total and free testosterone, androstenedione, and 
DHEAS), measured by mass spectrometry, correlated to the 
FSFI sexual desire domain score, especially in a subgroup of 
women aged 25–44 years [34]. Given the multidimensional-
ity of sexual functioning, controversies in linking levels of 
androgens to specific domains of the sexual response still 

exist in many gynecological conditions, including PCOS 
[35]. A recent meta-analysis including 34 studies and 3268 
women with a mean age of 36.5 years showed that total 
testosterone was associated with better sexual function 
[SMD = 0.55 (0.28;0.82), p < 0.0001] [36]. FHA is among 
the potential causes of low testosterone due to anovulation, 
possibly leading to HSDD [37]. Moreover, both hypoestro-
genism [38] and hypoandrogenism [39] may contribute to 
the clinical manifestation of sexual symptoms associated 
with genital involution and poor responsiveness. However, 
two subsequent consensus publications of the International 
Society of Sexual Medicine (ISSM) recognized the paucity 
of research on the potential impact of FHA and its treat-
ment on sexual functioning [40, 41]. An early study [42] 
explored the possibility that impaired sexual function may 
result from reduced levels of testosterone in subjects with 
secondary amenorrhea of hypothalamic origin diagnosed 
according to the presence of risk factors (i.e., weight loss 
before the onset of amenorrhea, low body weight, strenu-
ous exercise, and vegetarianism). Eight women with FHA 
associated with these particular life-styles demonstrated 
impaired sexual function and significantly lower circulating 
testosterone levels as compared with 8 normally menstruat-
ing women [42]. Interestingly, women with FHA were asked 
to produce erotic fantasies demonstrating a reduced capacity 
for sexual fantasizing, less subjective sexual excitement, and 
less vaginal vasocongestion as compared to healthy women. 
Treatment with testosterone undecanoate (40 mg) increased 
vaginal vasocongestion in women with FHA without affect-
ing the subjective sexual experience in response to the expo-
sure to an erotic movie [42].

Sex hormone-binding globulin (SHBG) has been pre-
viously reported as a promising parameter to distinguish 
between FHA and PCOS [18]. Indeed, SHBG levels were 
lower in PCOS patients, regardless of BMI [18]. Moreo-
ver, SHBG has been related to sexual function because oli-
gomenorrheic and/or hirsute women with values lower than 
33.4 nmol/l displayed adverse metabolic profiles along with 
higher clitoral pulsatility index (PI), an index of vascular 
resistance [43]. These results agreed with recent literature 
reporting a higher clitoral PI in patients with metabolic 
impairment and sexual dysfunction [44–46]. Results from a 
substudy of the Grollo-Ruzzene cross-sectional study, which 
recruited 761 premenopausal women from eastern states in 
Australia, showed a negative association between sexual 
desire and SHBG, in line with other studies conducted on 
premenopausal women [47]. On the other hand, a recent 
cross-sectional study showed a positive correlation between 
SHBG and total FSFI score (r = 0.39; p = 0.02) in 36 post-
menopausal women (age range 45–65 years) [48]. Of note, 
SHBG was positively correlated with three specific FSFI 
domains [orgasm (r = 0.39; p = 0.01), satisfaction (r = 0.33; 
p = 0.04), and pain (r = 0.44; p < 0.01)]. Collectively, these 
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findings suggest the role of SHBG in modulating female 
sexual function merits further investigation. Unfortunately, 
SHBG data were not available in our present study. Among 
factors that can influence SHBG levels, thyroid hormones 
played a significant role. In our sample, levels of FreeT3 
and FreeT4 were statistically significantly lower in women 
with typical FHA compared to women with FHA + PCOS 
phenotype. It is a matter of fact that both hypothyroidism 
and hyperthyroidism are associated with changes in concen-
trations of SHBG, testosterone, and  E2. However, the direct 
relationship between thyroid function and sexual function is 
still not clear. Indeed, a recent study reported that, although 
genetically predicted thyroid function was associated with 
sex hormones, it was not associated with ovulatory function 
in women (duration of menstrual cycle, age at menarche and 
menopause and reproductive lifespan) and erectile dysfunc-
tion in men [49].

In our study sample, less than half of women with FHA 
was clinically distressed by sexual symptoms and only a few 
of them reported low sexual desire associated with sexual 
distress (HSDD). These data supported previous evidence 
of similar satisfaction with a sexual relationship with respect 
to healthy women [14]. Sexual symptoms were confirmed to 
co-occur in FHA women more vulnerable to mood disorders 
[14] as it was found in general clinical practice [50]. Even in 
a nonclinical sample of young women, depression-specific 
anhedonia and sexual desire were closely related [51]. More-
over, in the same study physiological hyperarousal linked to 
anxiety gave rise to sexual arousal difficulties and vaginal 
pain [51]. In women with FHA, the common link might be 
the increased activity of hypothalamus–pituitary–adrenal 
axis (HPA) associated with the impairment of some central 
pathways (opioids and serotonin) [52], which play a funda-
mental role in the neuroendocrine balance driving sexual 
functioning [6] and also contribute to the onset of menstrual 
dysfunction [4]. On the other hand, other common pathways 
connecting the areas of emotion dysregulation/impulsivity 
and perfectionism/over-control both with eating disorder-
specific psychopathology and with different types of sexual 
impairment [53] might explain the high rate of sexual symp-
toms in women with FHA, including sexual pain, reported 
in the present study.

The major limitations of our study are the retrospective 
design and the lack of sensitive assays to measure androgens. 
On the other hand, the present study has the strength that it 
was conducted by using validated instruments encompass-
ing several psychosexual dimensions in a clinically and hor-
monally well-characterized sample of women with FHA. 
Being aware of the paucity of data investigating sexual 
functioning in amenorrheic women, we aimed to present 
real-life data to guide the daily practice of every clinician 
dealing with anovulatory menstrual disorders. Whether 
the experience of infertility associated with the absence of 

menstrual periodicity contributes to the manifestation of 
sexual symptoms is presently unknown and it awaits further 
investigation.

Overall, our findings underscored the need to include 
sexual counselling in the diagnostic evaluation for FHA. In 
addition, appropriate management should provide not only 
cognitive-behavioral therapy [54] to overcome risk fac-
tors, such as mood disorders, dysfunctional attitudes, eat-
ing disorders, body image issues, excessive exercise, and 
other stressors, but also sexual symptoms. Tailored hormo-
nal strategies should be investigated also in the context of 
sexual care. 

Conclusions

In conclusion, FHA is a suitable paradigm to investigate 
the complexity of sexual functioning from both a neuroen-
docrine and a psychosocial standpoint. Along with many 
other stressors, we cannot exclude that a high rate of sexual 
symptoms may contribute to the maintenance of such men-
strual dysfunction. Moreover, the recognition of an underly-
ing PCOS-phenotype can be helpful to investigate discrete 
components of sexual functioning possibly linked to differ-
ent profiles of hypogonadism. Prospective studies are war-
ranted to determine the relevance of our retrospective data 
in the clinical management of women with FHA.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40618- 023- 02021-7.

Author contributions Conceptualization, GP, FF, and REN; method-
ology, FB and GP; investigation, DB, LT, and LC; data curation, FB, 
GP; writing—original draft preparation, FB and GP; writing—review 
and editing, FB, AEC, REN; visualization, FB; supervision, AEC, FF, 
REN. All authors have read and agreed to the published version of the 
manuscript.

Funding Open access funding provided by Università degli Studi di 
Catania within the CRUI-CARE Agreement.

Data availability All data generated or analysed during this study are 
included in this published article and its supplementary information 
files.

Declarations 

Conflict of interest None of the authors has any conflicts of interest 
relevant to the present work.

Research involving human participants and/or animals The study was 
conducted following the Declaration of Helsinki and was approved by 
the corresponding Institutional Ethics Committee.

Informed consent All participants gave informed consent to the use of 
their records for research purpose.

https://doi.org/10.1007/s40618-023-02021-7


Journal of Endocrinological Investigation 

1 3

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Toufexis D, Rivarola MA, Lara H, Viau V (2014) Stress and the 
reproductive axis. J Neuroendocrinol 26(9):573–586. https:// doi. 
org/ 10. 1111/ jne. 12179

 2. Gordon CM, Ackerman KE, Berga SL, Kaplan JR, Mastorakos G, 
Misra M, Murad MH, Santoro NF, Warren MP (2017) Functional 
hypothalamic amenorrhea: an endocrine society clinical practice 
guideline. J Clin Endocrinol Metab 102(5):1413–1439. https:// 
doi. org/ 10. 1210/ jc. 2017- 00131

 3. Practice Committee of the American Society for Reproductive 
Medicine (2006) Current evaluation of amenorrhea. Fertil Steril 
86(5 Suppl 1):S148–S155. https:// doi. org/ 10. 1016/j. fertn stert. 
2006. 08. 013

 4. Ruiz-Zambrana A, Berga SL (2020) A clinician’s guide to func-
tional hypothalamic amenorrhea. Clin Obstet Gynecol 63(4):706–
719. https:// doi. org/ 10. 1097/ GRF. 00000 00000 000573

 5. Gordon CM (2010) Clinical practice. Functional hypothalamic 
amenorrhea. N Engl J Med 363(4):365–371. https:// doi. org/ 10. 
1056/ NEJMc p0912 024

 6. Georgiadis JR, Kringelbach ML, Pfaus JG (2012) Sex for fun: 
a synthesis of human and animal neurobiology. Nat Rev Urol 
9(9):486–498. https:// doi. org/ 10. 1038/ nrurol. 2012. 151

 7. Marcus MD, Loucks TL, Berga SL (2001) Psychological cor-
relates of functional hypothalamic amenorrhea. Fertil Steril 
76(2):310–316. https:// doi. org/ 10. 1016/ s0015- 0282(01) 01921-5

 8. Berga SL, Marcus MD, Loucks TL, Hlastala S, Ringham R, Krohn 
MA (2003) Recovery of ovarian activity in women with functional 
hypothalamic amenorrhea who were treated with cognitive behav-
ior therapy. Fertil Steril 80(4):976–981. https:// doi. org/ 10. 1016/ 
s0015- 0282(03) 01124-5

 9. Andrico S, Gambera A, Specchia C, Pellegrini C, Falsetti L, Sar-
tori E (2002) Leptin in functional hypothalamic amenorrhoea. 
Hum Reprod 17(8):2043–2048. https:// doi. org/ 10. 1093/ humrep/ 
17.8. 2043

 10. Smith JT, Acohido BV, Clifton DK, Steiner RA (2006) KiSS-1 
neurones are direct targets for leptin in the ob/ob mouse. J Neu-
roendocrinol 18(4):298–303. https:// doi. org/ 10. 1111/j. 1365- 2826. 
2006. 01417.x

 11. Mills EG, Yang L, Abbara A, Dhillo WS, Comninos AN (2022) 
Current perspectives on kisspeptins role in behaviour. Front Endo-
crinol (Lausanne) 13:928143. https:// doi. org/ 10. 3389/ fendo. 2022. 
928143

 12. Nappi RE, Polatti F (2009) The use of estrogen therapy in wom-
en’s sexual functioning (CME). J Sex Med 6(3):603–616. https:// 
doi. org/ 10. 1111/j. 1743- 6109. 2008. 01198.x

 13. Miller KK, Lawson EA, Mathur V, Wexler TL, Meenaghan 
E, Misra M, Herzog DB, Klibanski A (2007) Androgens in 
women with anorexia nervosa and normal-weight women with 

hypothalamic amenorrhea. J Clin Endocrinol Metab 92(4):1334–
1339. https:// doi. org/ 10. 1210/ jc. 2006- 2501

 14. Dundon CM, Rellini AH, Tonani S, Santamaria V, Nappi R (2010) 
Mood disorders and sexual functioning in women with functional 
hypothalamic amenorrhea. Fertil Steril 94(6):2239–2243. https:// 
doi. org/ 10. 1016/j. fertn stert. 2010. 01. 012

 15. Dapas M, Dunaif A (2022) Deconstructing a syndrome: genomic 
insights into PCOS causal mechanisms and classification. Endocr 
Rev. https:// doi. org/ 10. 1210/ endrev/ bnac0 01

 16. Wang JG, Lobo RA (2008) The complex relationship between 
hypothalamic amenorrhea and polycystic ovary syndrome. J Clin 
Endocrinol Metab 93(4):1394–1397. https:// doi. org/ 10. 1210/ jc. 
2007- 1716

 17. Lauritsen MP, Pinborg A, Loft A, Petersen JH, Mikkelsen AL, 
Bjerge MR, Nyboe Andersen A (2015) Revised criteria for PCOS 
in WHO group II anovulatory infertility—a revival of hypotha-
lamic amenorrhoea? Clin Endocrinol (Oxf) 82(4):584–591. 
https:// doi. org/ 10. 1111/ cen. 12621

 18. Phylactou M, Clarke SA, Patel B, Baggaley C, Jayasena CN, Kel-
sey TW, Comninos AN, Dhillo WS, Abbara A (2021) Clinical 
and biochemical discriminants between functioal hypothalamic 
amenorrhoea (FHA) and polycystic ovary syndrome (PCOS). 
Clin Endocrinol (Oxf) 95(2):239–252. https:// doi. org/ 10. 1111/ 
cen. 14402

 19. Adams J, Franks S, Polson DW, Mason HD, Abdulwahid N, 
Tucker M, Morris DV, Price J, Jacobs HS (1985) Multifollicular 
ovaries: clinical and endocrine features and response to pulsatile 
gonadotropin releasing hormone. Lancet 2(8469–70):1375–1379. 
https:// doi. org/ 10. 1016/ s0140- 6736(85) 92552-8

 20. Robin G, Gallo C, Catteau-Jonard S, Lefebvre-Maunoury C, 
Pigny P, Duhamel A, Dewailly D (2012) Polycystic ovary-like 
abnormalities (PCO-L) in women with functional hypothalamic 
amenorrhea. J Clin Endocrinol Metab 97(11):4236–4243. https:// 
doi. org/ 10. 1210/ jc. 2012- 1836

 21. Sum M, Warren MP (2009) Hypothalamic amenorrhea in young 
women with underlying polycystic ovary syndrome. Fertil Steril 
92(6):2106–2108. https:// doi. org/ 10. 1016/j. fertn stert. 2009. 05. 063

 22. Carmina E, Fruzzetti F, Lobo RA (2016) Increased anti-Mullerian 
hormone levels and ovarian size in a subgroup of women with 
functional hypothalamic amenorrhea: further identification of the 
link between polycystic ovary syndrome and functional hypotha-
lamic amenorrhea. Am J Obstet Gynecol 214(6):714.e1–6. https:// 
doi. org/ 10. 1016/j. ajog. 2015. 12. 055

 23. Abou Sherif S, Newman R, Haboosh S, Al-Sharefi A, Papan-
ikolaou N, Dimakopoulou A, Webber LJ, Abbara A, Franks S, 
Dhillo WS, Jayasena CN (2021) Investigating the potential of 
clinical and biochemical markers to differentiate between func-
tional hypothalamic amenorrhoea and polycystic ovarian syn-
drome: A retrospective observational study. Clin Endocrinol (Oxf) 
95(4):618–627

 24. Wiegel M, Meston C, Rosen R (2005) The female sexual function 
index (FSFI): cross-validation and development of clinical cutoff 
scores. J Sex Marital Ther 31(1):1–20. https:// doi. org/ 10. 1080/ 
00926 23059 04752 06

 25. Derogatis L, Clayton A, Lewis-D’Agostino D, Wunderlich G, Fu 
Y (2008) Validation of the female sexual distress scale-revised 
for assessing distress in women with hypoactive sexual desire 
disorder. J Sex Med 5(2):357–364. https:// doi. org/ 10. 1111/j. 1743- 
6109. 2007. 00672.x

 26. Probst M, Van Coppenolle H, Vandereycken W (1997) Fur-
ther experience with the body attitude test. Eat Weight Disord 
2(2):100–104. https:// doi. org/ 10. 1007/ BF033 39956

 27. Henderson M, Freeman CP (1987) A self-rating scale for bulimia. 
The ‘BITE.’ Br J Psychiatry 150:18–24. https:// doi. org/ 10. 1192/ 
bjp. 150.1. 18

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/jne.12179
https://doi.org/10.1111/jne.12179
https://doi.org/10.1210/jc.2017-00131
https://doi.org/10.1210/jc.2017-00131
https://doi.org/10.1016/j.fertnstert.2006.08.013
https://doi.org/10.1016/j.fertnstert.2006.08.013
https://doi.org/10.1097/GRF.0000000000000573
https://doi.org/10.1056/NEJMcp0912024
https://doi.org/10.1056/NEJMcp0912024
https://doi.org/10.1038/nrurol.2012.151
https://doi.org/10.1016/s0015-0282(01)01921-5
https://doi.org/10.1016/s0015-0282(03)01124-5
https://doi.org/10.1016/s0015-0282(03)01124-5
https://doi.org/10.1093/humrep/17.8.2043
https://doi.org/10.1093/humrep/17.8.2043
https://doi.org/10.1111/j.1365-2826.2006.01417.x
https://doi.org/10.1111/j.1365-2826.2006.01417.x
https://doi.org/10.3389/fendo.2022.928143
https://doi.org/10.3389/fendo.2022.928143
https://doi.org/10.1111/j.1743-6109.2008.01198.x
https://doi.org/10.1111/j.1743-6109.2008.01198.x
https://doi.org/10.1210/jc.2006-2501
https://doi.org/10.1016/j.fertnstert.2010.01.012
https://doi.org/10.1016/j.fertnstert.2010.01.012
https://doi.org/10.1210/endrev/bnac001
https://doi.org/10.1210/jc.2007-1716
https://doi.org/10.1210/jc.2007-1716
https://doi.org/10.1111/cen.12621
https://doi.org/10.1111/cen.14402
https://doi.org/10.1111/cen.14402
https://doi.org/10.1016/s0140-6736(85)92552-8
https://doi.org/10.1210/jc.2012-1836
https://doi.org/10.1210/jc.2012-1836
https://doi.org/10.1016/j.fertnstert.2009.05.063
https://doi.org/10.1016/j.ajog.2015.12.055
https://doi.org/10.1016/j.ajog.2015.12.055
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1007/BF03339956
https://doi.org/10.1192/bjp.150.1.18
https://doi.org/10.1192/bjp.150.1.18


 Journal of Endocrinological Investigation

1 3

 28. Spielberger CD, Gorsuch RL, Lushene RE (1970) Manual for the 
state-trait anxiety inventory. Consulting Psychologists Press, Palo 
Alto

 29. Richter P, Werner J, Heerlein A, Kraus A, Sauer H (1998) On the 
validity of the beck depression inventory. A review. Psychopathol-
ogy 31(3):160–168. https:// doi. org/ 10. 1159/ 00006 6239

 30. Frost RO, Marten P, Lahart C, Rosenblate R (1990) The dimen-
sions of perfectionism. Cogn Ther Res 14(5):449–468

 31. Nappi RE, Albani F, Vaccaro P, Gardella B, Salonia A, Chiovato 
L, Spinillo A, Polatti F (2008) Use of the Italian translation of 
the female sexual function index (FSFI) in routine gynecological 
practice. Gynecol Endocrinol 24(4):214–219. https:// doi. org/ 10. 
1080/ 09513 59080 19255 96

 32. Bomba M, Gambera A, Bonini L, Peroni M, Neri F, Scagliola P, 
Nacinovich R (2007) Endocrine profiles and neuropsychologic 
correlates of functional hypothalamic amenorrhea in adolescents. 
Fertil Steril 87(4):876–885. https:// doi. org/ 10. 1016/j. fertn stert. 
2006. 09. 011

 33. Nappi RE, Facchinetti F (2003) Psychoneuroendocrine correlates 
of secondary amenorrhea. Arch Womens Ment Health 6(2):83–89. 
https:// doi. org/ 10. 1007/ s00737- 002- 0152-4

 34. Wåhlin-Jacobsen S, Pedersen AT, Kristensen E, Laessøe NC, Lun-
dqvist M, Cohen AS, Hougaard DM, Giraldi A (2015) Is there a 
correlation between androgens and sexual desire in women? J Sex 
Med 12(2):358–373. https:// doi. org/ 10. 1111/ jsm. 12774

 35. Nappi RE, Tiranini L (2022) Polycystic ovary syndrome and sexu-
ality. Gynecol Endocrinol 38(7):535–536. https:// doi. org/ 10. 1080/ 
09513 590. 2022. 20891 09

 36. Maseroli E, Vignozzi L (2022) Are endogenous androgens linked 
to female sexual function? A systemic review and meta-analysis. J 
Sex Med 19(4):553–568. https:// doi. org/ 10. 1016/j. jsxm. 2022. 01. 
515

 37. Davis SR, Worsley R, Miller KK, Parish SJ, Santoro N (2016) 
Androgens and female sexual function and dysfunction-findings 
from the fourth international consultation of sexual medicine. J 
Sex Med 13(2):168–178. https:// doi. org/ 10. 1016/j. jsxm. 2015. 12. 
033

 38. Nappi RE (2009) The effects of oestrogen on urogenital health. 
Maturitas 63(2):149–151. https:// doi. org/ 10. 1016/j. matur itas. 
2009. 03. 012

 39. Simon JA, Goldstein I, Kim NN, Davis SR, Kellogg-Spadt S, 
Lowenstein L, Pinkerton JV, Stuenkel CA, Traish AM, Archer DF, 
Bachmann G, Goldstein AT, Nappi RE, Vignozzi L (2018) The 
role of androgens in the treatment of genitourinary syndrome of 
menopause (GSM): International Society for the Study of Wom-
en’s Sexual Health (ISSWSH) expert consensus panel review. 
Menopause 25(7):837–847. https:// doi. org/ 10. 1097/ GME. 00000 
00000 001138

 40. Wierman ME, Nappi RE, Avis N, Davis SR, Labrie F, Rosner 
W, Shifren JL (2010) Endocrine aspects of women’s sexual func-
tion. J Sex Med 7(1 Pt 2):561–585. https:// doi. org/ 10. 1111/j. 1743- 
6109. 2009. 01629.x

 41. Worsley R, Santoro N, Miller KK, Parish SJ, Davis SR (2016) 
Hormones and female sexual dysfunction: beyond estrogens and 
androgens-findings from the fourth international consultation on 
sexual medicine. J Sex Med 13(3):283–290. https:// doi. org/ 10. 
1016/j. jsxm. 2015. 12. 014

 42. Tuiten A, Laan E, Panhuysen G, Everaerd W, de Haan E, Kop-
peschaar H, Vroon P (1996) Discrepancies between genital 
responses and subjective sexual function during testosterone sub-
stitution in women with hypothalamic amenorrhea. Psychosom 
Med 58(3):234–241. https:// doi. org/ 10. 1097/ 00006 842- 19960 
5000- 00007

 43. Di Stasi V, Maseroli E, Rastrelli G, Scavello I, Cipriani S, Todisco 
T, Marchiani S, Sorbi F, Fambrini M, Petraglia F, Maggi M, Vig-
nozzi L (2021) SHBG as a marker of NAFLD and metabolic 
impairments in women referred for oligomenorrhea and/or hir-
sutism and in women with sexual dysfunction. Front Endocrinol 
(Lausanne). https:// doi. org/ 10. 3389/ fendo. 2021. 641446

 44. Maseroli E, Fanni E, Cipriani S, Scavello I, Pampaloni F, Battaglia 
C, Fambrini M, Mannucci E, Jannini EA, Maggi M, Vignozzi L 
(2016) Cardiometabolic risk and female sexuality: focus on clito-
ral vascular resistance. J Sex Med 13(11):1651–1661. https:// doi. 
org/ 10. 1016/j. jsxm. 2016. 09. 009

 45. Maseroli E, Scavello I, Vignozzi L (2018) Cardiometabolic risk 
and female sexuality part I. Risk factors and potential pathophysi-
ological underpinnings for female vasculogenic sexual dysfunc-
tion syndromes. Sex Med Rev 6(4):508–524. https:// doi. org/ 10. 
1016/j. sxmr. 2018. 02. 00961

 46. Maseroli E, Scavello I, Vignozzi L (2018) Cardiometabolic risk 
and female sexuality part II. Understanding (and overcoming) 
gender differences: the key role of an adequate methodological 
approach. Sex Med Rev 6(4):525–534. https:// doi. org/ 10. 1016/j. 
sxmr. 2018. 03. 004

 47. Zheng J, Islam RM, Skiba MA, Bell RJ, Davis SR (2020) Asso-
ciations between androgens and sexual function in premenopau-
sal women: a cross-sectional study. Lancet Diabetes Endocrinol 
8(8):693–702. https:// doi. org/ 10. 1016/ S2213- 8587(20) 30239-4

 48. Peixoto C, Carrilho CG, Ribeiro TTSB, da Silva LM, Gonçalves 
EA, Fernandes L, Nardi AE, Cardoso A, Veras AB (2019) Rela-
tionship between sexual hormones, quality of life and postmeno-
pausal sexual function. Trends Psychiatry Psychother 41(2):136–
143. https:// doi. org/ 10. 1590/ 2237- 6089- 2018- 0057

 49. Kjaergaard AD, Marouli E, Papadopoulou A, Deloukas P, Kuś A, 
Sterenborg R, Teumer A, Burgess S, Åsvold BO, Chasman DI, 
Medici M, Ellervik C (2021) Thyroid function, sex hormones and 
sexual function: a Mendelian randomization study. Eur J Epide-
miol 36(3):335–344. https:// doi. org/ 10. 1007/ s10654- 021- 00721-z

 50. Basson R, Gilks T (2018) Women’s sexual dysfunction associated 
with psychiatric disorders and their treatment. Womens Health 
(Lond). https:// doi. org/ 10. 1177/ 17455 06518 762664

 51. Kalmbach DA, Kingsberg SA, Ciesla JA (2014) How changes 
in depression and anxiety symptoms correspond to variations in 
female sexual response in a nonclinical sample of young women: 
a daily diary study. J Sex Med 11(12):2915–2927. https:// doi. org/ 
10. 1111/ jsm. 12692

 52. Nappi RE, Petraglia F, Genazzani AD, D’Ambrogio G, Zara C, 
Genazzani AR (1993) Hypothalamic amenorrhea: evidence for a 
central derangement of hypothalamic-pituitary-adrenal cortex axis 
activity. Fertil Steril 59(3):571–576

 53. Castellini G, Rossi E, Ricca V (2022) Are there common pathways 
for eating disorders and female sexual dysfunction? J Sex Med 
19(1):8–11. https:// doi. org/ 10. 1016/j. jsxm. 2021. 10. 006

 54. Michopoulos V, Mancini F, Loucks TL, Berga SL (2013) Neu-
roendocrine recovery initiated by cognitive behavioral therapy in 
women with functional hypothalamic amenorrhea: a randomized, 
controlled trial. Fertil Steril 99(7):2084–2091. https:// doi. org/ 10. 
1016/j. fertn stert. 2013. 02. 036

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1159/000066239
https://doi.org/10.1080/09513590801925596
https://doi.org/10.1080/09513590801925596
https://doi.org/10.1016/j.fertnstert.2006.09.011
https://doi.org/10.1016/j.fertnstert.2006.09.011
https://doi.org/10.1007/s00737-002-0152-4
https://doi.org/10.1111/jsm.12774
https://doi.org/10.1080/09513590.2022.2089109
https://doi.org/10.1080/09513590.2022.2089109
https://doi.org/10.1016/j.jsxm.2022.01.515
https://doi.org/10.1016/j.jsxm.2022.01.515
https://doi.org/10.1016/j.jsxm.2015.12.033
https://doi.org/10.1016/j.jsxm.2015.12.033
https://doi.org/10.1016/j.maturitas.2009.03.012
https://doi.org/10.1016/j.maturitas.2009.03.012
https://doi.org/10.1097/GME.0000000000001138
https://doi.org/10.1097/GME.0000000000001138
https://doi.org/10.1111/j.1743-6109.2009.01629.x
https://doi.org/10.1111/j.1743-6109.2009.01629.x
https://doi.org/10.1016/j.jsxm.2015.12.014
https://doi.org/10.1016/j.jsxm.2015.12.014
https://doi.org/10.1097/00006842-199605000-00007
https://doi.org/10.1097/00006842-199605000-00007
https://doi.org/10.3389/fendo.2021.641446
https://doi.org/10.1016/j.jsxm.2016.09.009
https://doi.org/10.1016/j.jsxm.2016.09.009
https://doi.org/10.1016/j.sxmr.2018.02.00961
https://doi.org/10.1016/j.sxmr.2018.02.00961
https://doi.org/10.1016/j.sxmr.2018.03.004
https://doi.org/10.1016/j.sxmr.2018.03.004
https://doi.org/10.1016/S2213-8587(20)30239-4
https://doi.org/10.1590/2237-6089-2018-0057
https://doi.org/10.1007/s10654-021-00721-z
https://doi.org/10.1177/1745506518762664
https://doi.org/10.1111/jsm.12692
https://doi.org/10.1111/jsm.12692
https://doi.org/10.1016/j.jsxm.2021.10.006
https://doi.org/10.1016/j.fertnstert.2013.02.036
https://doi.org/10.1016/j.fertnstert.2013.02.036

	Sexual functioning in women with functional hypothalamic amenorrhea: exploring the relevance of an underlying polycystic ovary syndrome (PCOS)-phenotype
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Statistical analysis

	Results
	Demographic and clinical characteristics
	Hormonal profile
	Sexual functioning outcomes
	Non-sexual function psychometric outcomes
	Correlation of hormonal profile and psychometric characteristics with sexual functioning

	Discussion
	Conclusions
	References


