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Abstract

Purpose Infertility represents a peculiar social burden affecting more than 15% of couples, provoking it a real threat to the
general quality of life and to the sexual health. The medicalization (diagnosis, therapy and follow up) of the lack of fertility
is frequently a challenge in term of personal and couple’s involvement. In particular, while the Assisted Reproductive Tech-
nology (ART) has allowed many infertile couples to achieve pregnancy, the therapeutic process faced by the couple bears a
strong psychological stress that can affect the couple’s quality of life, relationship and sexuality. Despite infertility affects
both female and male sexual health, only recently the interest in the effects of ART on the couple’s sexuality has grown,
especially for women.

Methods A literature research on the sexual dysfunction in fertility care and particularly in ART setting was performed.
Results Literature largely found that intimacy and sexuality appear specifically impaired by intrusiveness of treatments and
medical prescriptions. Moreover, there is a close relationship between emotional, psychological and sexual aspects, which
can be integrated in the new concept of Inferto-Sex Syndrome (ISS) that can impair the ART treatment outcomes. Evidence
demonstrates that the assessment of sexual function is necessary in couples undergoing diagnosis of infertility and ART.
Conclusion A close relationship between infertility and sexuality, both in the female and male partners, was detected. ART
treatments may heavily impact on the couple’s psychosexual health. A couple-centred program for the integrated manage-
ment of psychological and sexual dysfunction should be considered in the context of ART programs.

Keywords Erectile dysfunction - Infertility - Assisted reproduction - Sexuality

Introduction

Since the first live birth resulting from in vitro fertilization
(IVF) in 1978, a growing number of pregnancies derived
from assisted reproductive techniques (ART) has been
observed, with an impressive growing trend in the last
15 years. The use of ART has allowed many infertile couples
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managing eventual failures [1]. This stressful condition
has been associated with severe anxiety and depression in
both partners, with possible immunological alterations and
a lower likelihood of clinical pregnancy in in vitro fertiliza-
tion (IVF) procedures [5].

Infertility affects both female and male sexual health, but
only recently the interest in the effect of ART on the couple’s
sexuality has come into a sharper focus. A recent Italian
survey showed that in the Infertile Care Units the attention
on sexuality was rather limited, with a strong discrepancy
between the two members of the couple, with greater atten-
tion paid to male sexuality [6].

The close relationship between infertility and sexuality,
both in the female and male, and the need to contextualize
sexuality within the infertile couple undergoing ART treat-
ment, may be framed in a broader dysfunctional dimension,
conceptualized in the Inferto-Sex Syndrome (ISS) (Fig. 1).
The utility to introduce a new taxonomic term is not merely
conceptual, but carries the message to consider sexual health
along with the reproductive one. Too frequently, sexuality
and fertility have been and are considered two different and
separate fields, the former studied by the psychosexologists
and the sexual physicians, the latter by the gynaecologists.
The ISS aims to stress the need of an integrated and shared

diagnosis and therapy, considering how sexuality and fertil-
ity are, in our species, imbricated, overlapping and strictly
correlated functions.

Finally, because of the effects of ART treatments on the
couple’s psychosexual health, a couple-centred program for
integrated management of psychological and sexual dys-
function in the context of ART should be assessed.

Infertility and sexual function

Infertility is defined as inability of a couple to conceive natu-
rally after 1 year of regular unprotected sexual intercourses
[7]. Atleast 50 million couples worldwide experience infer-
tility, a social burden that affect more than 15% of couples
[8]. Infertility involves both partners of a couple, therefore,
it has different effects on psychology and sexuality in men
and women, assuming gender differences in the personal
experience of the childlessness. As infertility is always a
disease of the couple and the couple is to be treated [9],
a similar approach must be pursued for the assessment of
the associated sexual dysfunctions (SD). The ISS definition
is based on this assumption, as an integrated set of SD in
both partners of couples seeking fertility, which must be

Inferto-Sex Syndrome

- Psychological pressure of childlessness
- Reaction to ART failures
- Need of “sex by the clock”

- Intrusiveness of ART

Emotional stress
Discomfort in planned

Emotional stress and
Emotional reduced relationship
aspects satisfaction; Feelings of /

inadequacy and guilt.

Infertile couple \
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Psychological pepression and anxiety Perceived lack of virility
issues Anxiety
Sexual Decreased arousal, HSDD K / Organic/non-organic ED
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mental wellness, iii)) sexual and marital
relationships, and iv) compliance with treatment.
Low QolL. '
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Figure 1. Infertility makes a real challenge to the sexual life and SD ment of ISS, as all the emotional, relational and, inevitably, sexual

are an emerging paradigm as a typical “couple disorder”, especially
in unique psychosocial set of ART treatment for infertility. A cou-
ple-centred approach in the infertility treatment plan is mandatory,
grounded on a multidisciplinary team for the comprehensive manage-
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evaluated and managed with an integrated approach aiming
to protect the psychosexual health of the couple and improve
the outcomes of ART.

Up to the present date, the difficulty in framing the
real dimension of the psychological and sexual impact of
infertility is due to, first of all, different cultural habits. In
fact, many traditional backgrounds, religions and socie-
ties still consider infertility a stigma. Culture, considered
as an organized system of beliefs and values, determines
all human behaviors including the sexual ones: social mod-
els play an important role in determining conducts about
parenthood, fertility and sexuality [10]. The fragile balance
between what the individual needs and what the society
finds to be normal can exert a deep impact on well-being
and sexual behavior [11]. Thus, the cultural differences can
impact the sex drive in an infertility context [12]. A substan-
tial culture-dependent influence has been reported in each
partners’ perception of SD, in their views on sexuality and
their own levels of sexual functioning [13, 14]. In addition,
ART can collide with sociocultural and religious practices,
separating the sexual act from the reproductive function that
is the dominant purpose in some cultures. Consequently, the
results of SD prevalence in male and female infertility are
extremely variable and difficult to compare across studies.

Therefore, surveys on sexuality are based on standardized
clinical interview and questionnaires that vary in different
studies and that are not always validated, producing many
biases due to self-assessment by the partners [15] and being
sometimes hard to compare.

Finally, SDs can appear in both partners of the infertile
couple in every step of the diagnostic-treatment proto-
cols and might provoke problems in every stage of sexual
response, i.e. from desire to arousal and to orgasm.

Female sexual dysfunctions and infertility

Female sexual dysfunction (FSD) is a complex and multidi-
mensional disorder that has a wide spectrum of symptoms
and severity, including non-organic and organic risk factors,
such as endocrine diseases [16], cardiovascular diseases [17]
and health-risk behaviors and lifestyles [18, 19]. Infertil-
ity might also be part of the clinical phenotype of some of
these conditions [20], such as polycystic ovary syndrome
[21], or a consequence of the necessary treatments. The
effects of infertility on female sexual well-being have only
recently elicited an increased interest, this delay reflecting
how female sexuality is underdiagnosed and poorly stud-
ied, compared to its male counterpart. Several tools have
been developed and validated in the last decades to provide
a reliable assessment of female sexual health, among which
the Female Sexual Function Index (FSFI) score, a 19-items
multidimensional scale for assessing different phases of
the female sexual cycle (desire, arousal, orgasm, sexual

satisfaction and dyspareunia), is the most commonly used
instrument in both the clinical and research settings, both in
its long [22] and abridged form [23].

Following a diagnosis of infertility, a woman wishing to
conceive may face obsessive thoughts, anguish, perception
of inadequacy of her social role, guilt for her own fertility; in
case of infertility of the partner, perceived as offense towards
her, a tendency to social self-isolation, and sometimes envy
of other women’s pregnancy have been observed [24-26].
As a result, sexuality is heavily affected, thus women usu-
ally report major sexual issues such as decreased arousal,
hypoactive sexual desire disorder (HSDD) or orgasmic dys-
functions [15] (Table 1).

In cross-sectional studies, a close relationship between
sexuality and psychological wellness was evident in infertile
female population. In fact, the prevalence of depression was
significantly higher in women with SDs (up to 54% in some
studies) [27, 28] and depressive symptoms have shown to be
a predictor of SD [27-29]. The emotional and sexual effects
translate into a deterioration of the quality of life [27, 28],
especially with respect to relational aspects [30].

Several factors in the diagnostic and therapeutic proto-
col of infertility can negatively interfere with the emotional
aspect, thus justifying a greater impact on the dimension
of arousal, desire and satisfaction in female sexuality [27],
more related to the relational dimension, and hence includ-
ing a psychopathological dimension.

With respect to fertile female populations, case—control
studies showed conflicting results. Some studies found no
differences in the prevalence of FSD in infertile women, as
compared to fertile controls [31-34]. In two studies con-
ducted on a Turkish population, despite no differences in
FSD prevalence between infertile and fertile women, the
prevalence of FSD was very high [35, 36]. Probably, some
cultural dimensions, such as the lack of formal sex education
and the perception of sexuality as a taboo, contribute to the
poor definition of the size of the problem [35]. Zare et al.
found that the most impaired sexual dimension in infertile
women was non-communication, i.e. the couple’s inability
to talk about their sexual problem, while in fertile women
the reduced frequency of sexual intercourse prevails [37].

In contrast, several studies showed a higher prevalence of
FSD in infertile women. Indeed, the psychological burden of
infertility—with the associated feelings of inadequacy, anxi-
ety and depression [38]—might be a major contributor to the
onset of FSD. Some studies have considered a population of
women belonging to an infertile group or undergoing treat-
ment for infertility, regardless of the diagnosis or treatment
phase in which they were [39—44]. The prevalence of FSD
assessed by FSFI score ranged from 40% [40] to 87.5% [42],
always significantly higher than in the fertile women popula-
tion used as control, being the arousal and libido domains of
sexuality mostly impacted [40, 41].
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It has been found that up to 90% of infertile women had a
reduction of sexual functioning as compared to 26% of the
fertile control population, scoring lower in terms of sexual
satisfaction and significantly higher (maladaptive) on all six
domains of dyadic functioning (task accomplishment, role
performance, communication, affective expression, affective
involvement). The authors speculated that infertility could
be considered as a specific ‘crisis’, in which the quality of
sexual function is closely associated with treatment proce-
dures [45].

FSD prevalence

and results

Total FSFI score
showed a lower
sexual func-
tion for patients
going to IUI (in
particular sexual
desire, arousal
and satisfaction).

Type of ART
treatment

TUI

Male sexual dysfunctions and infertility

Many studies have focused exclusively on the impact of
infertility on male sexuality, with a prevalence of SD vary-
ing from 8 to 85% (Table 2). Similarly to what has been
reported in women, the psychological burden of infertility
is relevant for men as well, most commonly being associated
with increased rates of depression [46].

SD males with infertility often present with erectile dys-
function (ED), defined as the consistent inability to obtain
or maintain a penile erection of sufficient quality to permit
satisfactory sexual intercourse [47]. The first evidence dates
back to 1980, when Berger reported the experience of impo-
tence on 11 patients out of 16 infertile couples [48].

Over time, studies using the popular and well-validated
IIEF (International Index of Erectile Function) score have
identified a wide variability in the prevalence of ED, ranging
from 18 to 85% [49-54].

In two Italian studies by Lotti et al. in 2012 and 2016,
an ED prevalence of 17.8% and 18.3%, respectively, was
reported [55, 56], significantly higher than in men of fertile
couples [56]. In the most recent sub-analysis of the Assess-
ment of Multiple Intrauterine Gestations from Ovarian
Stimulation (AMIGOS) trial, 8.9% of men showed mild-to-
moderate ED (assessed prior initiation of fertility treatment),
but SD was associated with a worse quality of life and a
greater risk of depression [57]. This prevalence, lower than
reported in other studies, is possibly due to the study being
a secondary analysis of data from a trial with different out-
comes and to the almost 21.3% of male partners (192/900
men) not included in the analysis.

The need to plan sexual intercourses with consequential
reduction of the spontaneity of sexual pleasure contributes
to the onset of SD in the male population. A 2015 Korean
study of 236 infertile couples found that 8.9% had more than
mild-to-moderate ED (IIEF-5 score < 16), whereas 42% had
mild ED (IIEF-5 score 17-21) during fertile periods of the
partner, with lower IIEF total score and higher sexual rela-
tionship stress during fertile versus infertile time period,
confirming that the couple’s relationship, in looking for
pregnancy, is a key determinant of sexual well-being [58].

tion
19.3+4.6
months

QoL assessment Infertility dura-
SF-36

Psychological
assessment

BDI

FSD assessment

FSFI

(control group)

Fertile women
134

(case group)
134

Study design and Infertile women

population
Case—control

2019 [102]

Assessment Measure, STA] State-Trait Anxiety Inventory, MAS Marital Adjustment Scale, MD-PHQ Medical Outcomes Survey, BDI Back Depression Inventory, FPI Fertility Problem Inven-
tory, HADS Hospital Anxiety and Depression Scale, FertiQol Fertility quality of life tool, PHQ-9 Patient Health Questionnaire-9), IUI intrauterine insemination, /VF in vitro fertilization, ICSI

Sexual Function Questionnaire, FPI Fertility Problems Inventory, GRISS Glombok-Rust Sexual Status Questionnaire, SSS Sexual Satisfaction Scale, SF-36 Short Form 36, FAM-III Family
intracytoplasmic sperm injection

QoL quality of life, SD sexual dysfunction, CES-D Center for Epidemiological Studies Depression Scale, FSFI Female Sexual Function Index, BISF Brief Index of Sexual Functioning, SFQ

Table 1 (continued)

Study
Gungor et al.
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In a very large Japanese series of 4220 infertile patients,
up to 52.7% of male partners had ED but above all 26.2%
had timely ovulatory intercourse failure [59]. The latter data
can support the bidirectional relationship between infertility
and SD, with ED representing a cause of infertility in plan-
ning sexual intercourse for reproduction.

In support to the stressful role of diagnosis and treatment
plan of infertility on sexuality, Elia et al. have investigated,
using the abridged psychometric tool IIEF-5, the sexual
health of patients of both sexes for pleasure and intercourse
for reproduction (i.e. ovulatory period) [60], showing disor-
ders in sexual intercourse for reproductive purposes in 23.7%
of the subjects as compared to 8.9% in sex for pleasure,
especially concerning orgasmic function, sexual desire and
satisfaction scores (no differences on domain of ED).

Indeed, few studies have investigated the association
between infertility and sexual satisfaction in the male popu-
lation (Table 2) [53, 61, 62]. The reduced satisfaction was
closely and highly correlated to the duration of infertility and
to the desire for parenthood [62]. Actually, the prevalence
of HSDD has been less investigated in male than in female
partners, where the desire domain is often very compro-
mised by the infertility-related stress [53, 63].

Finally, only few studies have shown that infertility also
involves ejaculation disorders. All studies on this topic agree
on an increase in the prevalence of premature ejaculation
(PE) in infertile men (12-50%) [51, 64, 65]. In a study car-
ried out in the Italian population, a 12.9% prevalence for PE
was found by the Premature Ejaculation Diagnostic Tool
(PEDT) among infertile males, but prevalence was even
higher in the subgroup of azoospermic men [56]. Addition-
ally, ED and PE could be associated, with each one contrib-
uting to the development, or progression from subclinical
to overt, of the other [66], therefore, providing additional
confounding factors to the exact pathogenetic mechanisms
associated with infertility. For all these reasons, the most
recent guideline on PE management published by the Italian
Society of Andrology and Sexual Medicine (STAMS) sug-
gested investigating sexual function as well as psychological
health status of male patients of infertile couples [67].

Sexual dysfunctions: a view of couple

Infertility makes a real challenge to the sexual life and SD
are an emerging paradigm as a typical “couple disorder”
[68], especially in the setting of infertility, where it consti-
tutes a broader dimension that can be summarized in the
concept of ISS.

Clearly, in the infertile couple, the intercourse is often
scheduled and deprived of spontaneity. In the specific setting
of the therapy of infertility, the purpose of the sexual inter-
course is the conception of a child with the consequential
de-eroticization of the sexual act. An alteration in the couple

@ Springer

communication can occur in the presence of conflicts, along
with adjustments of the relationships with a role of strength
in favor to the fertile partner. In this sense, psychological dis-
tress, marital relationships and sexual satisfaction are closely
linked in infertile couples [69].

For this reason, the evaluation of sexuality should con-
sider the couple as a whole. The majority of studies included
the perspective of a single partner, without considering that
both partners’ responses to infertility interact and influence
each other’s psychological and sexual adjustments.

Several studies have contextualized the assessment of
sexual function in the couple (Table 3). In 200 infertile
couples whose infertility factor was 62% female and 17.5%
idiopathic, a significant reduction in the FSFI score was
found, particularly in the domains of satisfaction, orgasm
and pain. Actually, their husbands had a significantly higher
prevalence of ED (52.5%) and PE (23.5%) tested by SHIM
score (Sexual Health Inventory for Men, a validated, 5-items
version of IIEF score), a condition that was not the cause
of infertility but contributed significantly to the worst sex-
ual health of women [70]. Similarly, a positive correlation
between FSFI and IIEF scores was found among partners of
infertile couples [27]. At the same time, SD in the female
partner were a positive predictor of ED of the male within
couple [71]. These findings support the emerging paradigm
of ISS as a sexual and relationship disorder of infertile cou-
ples and emphasize the importance of screening both part-
ners before planning an ART treatment for infertility.

Personalities, as measured by the attachment styles [72,
73], and psychopathological traits, such as anxiety and
depression [74], are dramatically able to influence sexual
behaviors in both sexes. A recent study investigated the sex-
ual function in couples undergoing infertility treatments in
association with attachment insecurities (anxiety, avoidance)
[75]. This is a further aspect to consider in the complex
couple’s relationship within the infertility setting: anxiety in
woman was associated with difficulties in lubrication, while
difficulty in reaching female orgasm was related to avoid-
ance by the male partner. Undoubtedly, medically prescribed
sexual intercourse along with an unresponsive or insensitive
male partner, may relate to a female sexual pleasure that is
felt less of a priority.

A focus point in assessing sexuality within the couple,
is the gender difference in the experiential and personal
response to the childlessness. The more severe psycho-
logical impact of infertility on the female partner has often
been speculated [76—79], although a lot of men experience
increasingly prevalent SDs in response to the diagnosis and
treatment of infertility [80].

Early studies, over 30 years ago, pointed out that women
experienced higher levels of stress than male subjects,
already at the time of diagnosis of infertility, with an inter-
action between gender and sexual satisfaction [4, 81, 82].



2083

Journal of Endocrinological Investigation (2021) 44:2071-2102

dnoi13 omojur
oy ur syuanyed
JOo %6°c8 Ul
P91093op sem 0g

Q)eIopOW-03-PITIAL

uornoejsnes
[enxas [enjoe uo
Qouonyur ue pey
‘s3urpuy [eo130]
-oIpue Iou ‘pIryo
© JOJ IS9P oY}
Jo uornjeInp oy
pue diyszoujred
oy} Jo uoneInp
‘uoneInp juaul
-1ean ‘Ajpenxos
pIemo) sopmnje
‘s1oulred jo

33e oy ToyITON
(S0°0>d) uon
-oBJsiyes [enxas
uo Joedwr os1oAUL
JueOYIUIS ©
PaMOYS pIyo B
10} 211S9p JO uorn
-eInp pue AIn

-I9Jul JO uoneIn
Armeyur
Jo stsougerp
910J9q S[[ed21
s paredwod
Se S9sBd JO %6°7S
ur uonorJsHes
pue %¢ [ ut

dAIL ek 1< V'N
(uonenp-n
SIKGTF9T)
V'N I'CFI€E V'N
ISOI

saIreuuonsonb

Aprus peurpnis [es]
s 9G  -uo[aandadsord G1QZ ‘Te 10 uBzQ
uon
-ORJS1jes [enxas
moqe Aps [19] 6661
V'N 89 [BUON)DIS-SSOI)) ‘Te 10 I[N

QIISp [ENX9S JAAI ‘INI ‘uon sarreuuonsonb Apmis  [29] 900T ‘Te 10
jouononpay  -onpur uone[nAQ SIKZF '€ V'N V'N 00T  [eUONJIS-SSOI)  UopezueZowey
dd yim paje 101 pue uon
-100ss® A[osIoAUT -B[NWNS UBLIBAO
pue A[3uons are Suro3ropun
uorssaidop pue sordnoo amIoyur
100 pajefar pauredxoun jo
-KNMagy rog s1ou)red orew
4 1oj 2108 ur stsA[eue [LsT 6102
ddII PRY %6°8 VN Spuowr 74+ The [oQnIg V'N 80L Krepuooag ‘[e 30 premop
(dnoi3
sy[nsax JusuneI) [onuod) (dnoi3 aseo) uornendod
pue douseaard s IV JoodA], uonemp ANNISJU]  JUSWSSISSE TOO JUQWISSASSE (IS~ UQW J[NIo] uow o[nIoyu]  pue uSrsop Apms Kpms

uone[ndod orew 9[nIAJuI Ul SUONOUNJSAP [BNXIS JO SAPMIS T 3d|qeL

pringer

a's



Journal of Endocrinological Investigation (2021) 44:2071-2102

2084

100 reuosiad
PUE [ENX0S JOMO]
' oABY AJI[IIoJUI
10108} 9[eUl paje]

-0ST poatadIad

oym s9[dnoo
ur s1oured SR

S9sBO JO %1
ur g4 poyiodar
‘qd 1oda1 jou
PIpP OyM uaW JO
s1ouyred orewoq
'S JO %/ f
ur stsouserp

Ay) Y)im paaide
s1oulred oy
‘qd paytodax
UQW USYA

‘dd peyodar

uaw Jo %06
LIV pim £qeq
e Suraey so[dnoo
ur (y10°0=9)
[T 0191 woly
pasearour

S2I00S CT-AHAII
s100[qns Jo % /1T
urgd pue %»7°ce

ur punoj sem Qg

(INJ 10 uow

-JeaI) [eo1paW

snoraaxd) [SDI
/AAI Jorid oN

(LYV Sunies
2I0J2Qq) QUON

NI

‘ssnip Amaeg  syyuowr 081 1) LT

A[uo 10108} 9rew
ursIK [ F1T

soxreuuonsonb
pajepIeA JoN

9¢-dS

V'N

soareuuonsonb
pajepI[ea 10N

d-sdo

SSaINs SVA

soIreuuonsonb
pajepIeA JoN

Hdd 0¥
sarreuuonsanb
parepifea 10N
qvds
SI-4411

Ldad
ST-4411

V'N

V'N

V'N

LSE

€L

juow

-jeon [V 101e

PIIYo & SutAey
s1oured orewr g4
QW o[ IJUL €6 ]

siskeue [co1]
[BUONDIS-SSOI)  GTOT ‘T8 10 s

[+9]1 8002

[BUOI}OS-SSOID) ‘[e 30 [opuIys

Apms Teurpmis
-uo] oAnoadsorg

l6v] 610C
e 39 Zew X

synsal
pue ooudreadrd (S

juaunean
LAV Jo odK],

uoneinp A)nojuy

JULWISSAsse JoO

JUQUSSISSE
[eor3ooyoAsq

JUSWISSISSE (IS

(dnoi3
[01U02)
UQW NI

(dnoi3 aseo)
USW S[IIJU]

uonendod
pue ugisop Apmg Apmgs

(ponunuoo) zsjqey

pringer

Qs



2085

Journal of Endocrinological Investigation (2021) 44:2071-2102

(Kouaroyyap uald
-0Jpue 0) payuI[)
ds Jjo swoydwAs
JO YSII pasearout

ue aAey so[dnoo
Q[TIJUT WOIJ UIA
(S6-€TID %S6

‘9°¢ JO) stuad
ay) jo adeys 10
9z1s Q) Jnoqe
poLLIOM 3uraq J0f

pue (§'6—0'1 ID

%$6 ‘€T d0) X8
J10J IISOP/)SAIUI
[eNX3s MO[ 0} uoT)

dn>zom oy payrels
isnf pey jred
aanoadsord oy
SeoIoUM ‘YU

-yean) Aynaoyur

“B[oI UI JOq U293s paystug (9]
sem 2oueOYIUSIS pey 110yod uowt Apnis 610C
[eonsnels ‘HY Ul V'N KJoanoadsonoy V'N V'N IN-SDS uow 661 Q[NISY-qnS G9T [onuod ase) “Te 30 oefjnry
(dnoi3
synsar jusuneaI) JUOWISSISSE [onuod) (dnoi3 aseo) uonendod
pue douareaard (S LYV JoadA1, uwonemp AnIoJu]  JUSWSSISSE OO [eor3ooyoAsq JUOWISSISSE (S USW I[NNI uow J[nIdJU  pue ugisop Apmg Apmgs

(ponunuoo) zsjqey

pringer

a's



Journal of Endocrinological Investigation (2021) 44:2071-2102

2086

uonouNy NI
Ul SOJURIYIP ON
‘dnoi13 jonuod
oY) Jo AyIfenxos
snoauejuods 0}
paredwos se
Jomo[ Apuedyru
-31s 210M UOT)
-oeJsIyes 9sIN0d
-I)UI JO QIISOp
[enxes ‘uonouny
orwise3io Jur
-pIe3al1 s91008
ogroads oy pue
uononpoidar 10§
X35 J0J S2100S
urewop [ejo3 aYJ,
(100>4) (%6°8)
amse9[d 10} xas
snoauejuods 10
(100>d) (%1°S
QATOIUOD 0}
Su1kn 210J9q)
dnoi3 jonuoos ayy
s paredwod
(%L €g) dnoid
uopnonpoidai-1o0y
-PapUIUI-XAs Y}
ur 1oy31y Apjued
-yrugis sem (S
Jo oouoreadrd ayyJ,

(porrad
K10ye[NAO
9y Surmp xas
Suraey Auo)

QUON

AHIT PoYIPOIN

V'N

[09]
961 [euonods-ssor)  OI0T Te 1 Bld

synsal
pue ooudreadrd (S

juauajear)
LAV Jo odK],

uoneInp AN[NIJU]  JUSWSSISSE TOQ) JUSWISSISSE (IS

(dnoi3
[01U02)
UQW NI

(dnoi3 aseo) uonendod
uow J[nIgJU]  pue ugisop Apmg Apmgs

(ponunuoo) zsjqey

pringer

Qs



2087

Journal of Endocrinological Investigation (2021) 44:2071-2102

(Looo=d
9% 87) S|oNu0d
9119 oY) Ul uey)
19y31y Apueoyru
-31s sem uow
S[h_jur ul g
Jo dousreadxd ayJ,
S9I00S
NIHS [euIouqe
pPey %8¢ pue
swoydwAs asned
-0Ipue JuBdOYIU3IS
pojodar uow
S[IISJUT JO %8¢ V'N V'N V'N V'N
uorssardop
pue Kjorxue
JIM POIBIOOSSE
A[oAnie3ou 210M
S-J41I pue LTdI
(1000>d
‘%8T'8 "SA
%S0°81 -dd
100°0>d
‘%E6°01SA
%10°61 :dd)
dnoi3 omasy oy
ur asoy) uey)
19y31y Apueoyru
-31s a1om dnoid
Q[TMIdJUI QY) UT
dd pue Hd jo Sas
SoJUIpIdUL Y, V'N V'N V'N SVS

Wvav
NIHS

LT4I
Ldad
¢-d41I

(479

Apmis [os] sooT
20¢€ [onuod ase)

Konns
[BUOT}095-SSOID [1¢]
8971 ‘[euoneAISSqO  €10T T8 19 08D

synsal
pue ooudreadrd (S

juauaear)
LAV Jo odK],

juauwIsSsasse

uoneInp AN[NIJU]  JUSWSSISSE o0 [eo13010yoAsq

JUSWISSISSE (IS

(dnoi3
[01U02)
USW NI

(dnoi3 aseo) uonendod

uow J[nIdJU  pue ugisop Apmg Apmgs

(ponunuoo) zsjqey

‘[e3° Hf UalI1g.0

pringer

a's



Journal of Endocrinological Investigation (2021) 44:2071-2102

2088

sagueyd
[euourIoy 0}
poje[aIun ‘A[oAn
-0adsar ‘%z Gp

puE 9,G°(€ dIoMm
arreuuorsanb

NVAyv °y 0
asuodsar aanyrsod
e pue g jo Wvav Apms  [z¢] ¥10T TR 10
douareaard oy, INIHS V'N 0SL1 aAnoadsonay weAIseunyjes
(gs omadoydAsd)
s1oyouwrered
uawIas jo Ajewr
-Iouqe ue Jurpuy
uodn syeam g ur
SISA[eUB PUODQS
a1} 10j uoneqIN}
-sew AQ UQWIAS
199[[05 0} PI[Ie}
(%11) 9¥ 9soy uonenyead
JO (07 <1008 Aynmaojur Suro3
G-4AII [8101) -Iopun uaul ut
SuonOUNJ [BNXIS swio[qoid [enxas
[ewLIou pey -oyoAsd noqe
syuaned jo Apmis Teuonea [86]
(T1v/S0Y) %86 S-JHII V'N iy -198q0 31040y - €00T T8 12 Yo[eS
(dnoi3
synsar [onuo0d) (dnoi3 aseo) uonendod
pue dousesard s uonemp AJIIQJU]  JUSWSSISSE JOQ) JUQWISSASSE (IS UQW J[NIo] uow o[nIopu]  pue uSrsop Apms Kpms

(ponunuoo) zsjqey

pringer

Qs



2089

Journal of Endocrinological Investigation (2021) 44:2071-2102

(1Z—L1 21008
S-J41D a4 prw
pavodar 9,74
pue (9] >921008
S-Jd1D a4
JJeISpOW-0}
-priw ueyy
Qrow pajrodal
%68 siuaned
Jo (9€7/601)
%T 9t ut sporrad
9[NJI9J-uou Ay}
s paredwod
9[n19} oy Surmnp
I19y31y 210M
uonouny [enXes
10§ S[OAQ[ SSonS
sugIs pue
swojdwAs snney
-soxd yym paje
-100sse A[oAnisod
sem 21008 1qdd
91008
urewopqns 100
pue [e10) [SdD
-HIN ‘(d100s
S-OHIN) uon
-BZIJRWOS ‘(102
d-OHIW) swoy
-dwiks oArssardop
[JIM PIIBIOOSSE
A[oAne3ou sem
91038 OQJH-ST
-AdII ‘o3¢ 10§
Sunsnlpe 1013y
's109[qns %9°GT
utdd pue %8°L1
ul punoj sem (g

sqyuow 'L F 8T

sporrod

9[nI9§ Surmp
s1ou)red orew
ur ssoxs pue
uonouny [enxas

Surssasse Apnis [8¢]
C-JATI V'N 07  [euonoas-ssor)  9J(g ‘Te e Suog
Ayrnoyur
9rdnoo

IO} 180 [edIpoW
Furyeas uow ur

synsal
pue ooudreadrd (S

uoneInp AN[NIJU]  JUSWSSISSE o0

Hdd pue g4 Jo
I1SdD-HIN Qoudreaard ayy
Lddd $sasse 01 Apnjs [ss]
ST-J4II V'N P¥¢  [BUONO9S-sSOIny  TIOT ‘T8 19 o]
(dnoi3
[onuod) (dnoi3 aseo) uonendod
JUSWISSISSE (IS USW 9[II9] uow 9[nIguU]  pue uSisop Apms Apmig

(ponunuoo) zsjqey

pringer

a's



Journal of Endocrinological Investigation (2021) 44:2071-2102

2090

uorn

-oofur wads orwserdojfoenur 7§97 ‘UONRZI[IISY ONIA U JA] ‘UORUTWIASUI QULINBIUL [/)] ‘9[BIS JOPIOSI(] AISIXUY PIZI[BISUD) WM/, /- VO ‘dreuuonsand) yifeay juaned 6-OHd Xopu] wo)
-dwg snne)soid dSruoIyo—yI[esH JO SeIMNSU] [eUONeN JSJD-HIN ‘Ireuuonson() [e3dsol xoso[ppiN OHA ‘OTeIN SISy oy} ur £ousrnye(q uaSoIpuy WYV ‘USIN 10] K10JudAU] YI[esH [enxos
WIHS ‘(SAS) 9reos uorssaidop Juner-J[as §@s§ ‘Oreos Ajorxue Junel-jos §yS ‘own Aoudje] Alojenoefo [eurdeaenur 7777 ‘USJA 10j 10uda10§ sjurejdwo)) [enxas p-sO§ ‘oreos Ayend) diysuon
-B[oy puR WaAsH-J[OS YIS O[eds an3o[eue [ensiA §y¥A ‘[00) dnsouSerp uonenoels axeward ;g4 ¥ Jo Aifenb 700 ‘uonoung 9[noarg Jo Xopu[ [RUOHRUINU] ][ ‘UONOUNJSAP I[NNI (77

Kyorxue

JO J0)0BY YSLI JUD

-puadapur ue sem
Anmaojur Arewtid

(1000>d

‘%L 9T "SA

%S 9%) Aniejur

Arewrid s Are

-puooas ur qg jo
Qoudreaard 10ySIH

YIeeH
[e1oua3
pue uonouny
910919 ISI0M )
PoMOYs U d1w
-1odsoozy "uow
9[NI9) ym pared
-wod so[dnod
9[NJI9JUI JO So[eW
ur(9¢0'0=d
%1y SA %6'CT)
(g <21008
1d4d) ad
pue (900'0=d
“%0 SA %€'8T)
(97> 21008
urewop uonouny
9[oRId-G [
-ddID ad jo

Qouareaard 1oySTH

V'N

2100§

IsBISI(] O1UOIYD

L-avD
6-OHd

OHIN

S-A411

ISdO-HIN
Ldad
SI-4411

V'N

VL

A
-Ioju1 ATepuO0dS
6cl
pue Ayrnieyur
Krewnd g6z

8h¥

Aynasyur Jo
ad£) oy 03 ur
-pI02o® uonouny
Tenxas ajenjeAd
0) Surwre Apms [¥¢]
[BUOI103S-SS0ID) 120T T8 1 BN

sisK[eue [9¢]
[eUOT03S-SSOI) Q[T ‘T8 19 MO

s)nsal
pue ooudreadrd (S

uoneinp A)nojuy

JULWISSAsse JoO

JUQUSSISSE
[eor3ooyoAsq

JUSWISSISSE (IS

(dnoi3
[01U02)
UQW NI

(dnoi3 aseo)

uonendod

uow J[nIJU]  pue uisop Apmg Apmgs

(ponunuoo) zsjqey

pringer

Qs



Journal of Endocrinological Investigation (2021) 44:2071-2102

2091

This finding can be partially framed by the consequences
of treatments for infertility that are usually more intrusive
for women and mainly impact on female quality of life
[82, 83]. Moreover, mood disorders are more prevalent in
women: clinical depression occurs in 26.2% of women and
9.2% of men undergoing ART procedures, while anxiety
may be encountered in 14.8% of women and 4.9% of men
[78, 84]. Motherhood is believed to be a perceived essence
of a woman’s identity and an identity as infertile woman
receives a huge emotional investment [4, 85]. The loss of
self-esteem and sexual relationship satisfaction occurring
with the failed search for fertility, seems to be more pro-
nounced in the female partner [86]. Particularly, sexual satis-
faction is adversely affected by the consequences of infertil-
ity, such as poor self-confidence and depression, which lead
to couples’ burnout, intended as an emotional and physical
exhaustion caused by the incompatibility between expecta-
tions and reality. Sexual burnout has a significant impact on
both general and somatic exhaustion and distress, and it is
experienced more by infertile women than their male part-
ners, being associated to psychological disorders, marital
issues and dissatisfaction [87].

However, in couples undergoing infertility treatment the
male partner may experience a loss of potency, mostly exac-
erbated by and during scheduled sexual intercourse [80]. It
has been demonstrated that men who experience stress and
SD from infertility and its diagnostic-therapeutic procedures
have significantly low sperm parameters. The reduction of
male stress associated with ART procedures represents
an essential component of infertility management, also to
reduce the vicious circle related to sperm collection and
improve sperm parameters [80].

The etiology of the infertility is another important fac-
tor in assessing gender differences in distress and sexual
satisfaction: in couples where both partners were infertile,
only women experienced less marital and sexual satisfac-
tion, while the female infertility factor leads to higher self-
esteem distress only in woman as compared to husbands,
with no differences either in sex or in distress in male part-
ners regardless the infertility diagnosis [88]. However, there
are no univocal results [89, 90].

Interestingly, psychological and sexual attitude may
change through the course of infertility treatment. It has
been shown that these components did not deteriorate
through the diagnostic plan (from diagnosis and in the fol-
lowing 6 weeks), even if the highest level of stress was found
at the time of the initial assessment [81]. In contrast, others
speculated an effect of the treatment steps on sexual func-
tion. Considering the assessments of both members of the
couple before and after intrauterine insemination (IUI), in
men only the ED subscale had a lower score at the time
of diagnosis (therefore, before treatment), which could be
linked to the performance of the diagnostic exams. Again,

the gender difference was reflected in a lower score of almost
all FSFI domains in both treatment phases (before and after
IUI) as compared to fertile women [83].

In point of fact, the recruitment of both partners should
be encouraged in future studies to assess how both members
contribute to the couple’s sexual adjustment in the context
of fertility treatment settings. The use of validated tools,
that offer a framework to contextualize the sexual and psy-
chological function into the couple, should be encouraged.

Sexual function in couples seeking fertility
treatment by ART

Sexual dysfunction in couple undergoing ART is a relatively
new topic, only recently explored by scientific literature.
In fact, most studies on the impact of infertility in sexual-
ity have involved couples seeking fertility care at the first
assessment in infertility clinics, with no systemic evalua-
tion of the impact of the infertility treatment program on
sexual health [90, 91]. Although a substantial agreement was
detected in the recent literature, we found significant hetero-
geneity among the experimental protocols, mainly because
of the different aims and methodologies adopted to assess
sexual function (Tables 1, 2, 3).

Couples requesting ART may be sexually dysfunctional
either for the mentioned psychological pressure of child-
lessness (and for all the reasons seen before, whereby SDs
represent a couple disorder within the infertility setting) or
for a reaction to failed infertility treatments. Interestingly,
couples undergoing ART procedures, such as IVF, reported
that sex became less enjoyable after infertility treatments
[92]. In a Japanese study, in 92 couples who started thera-
peutic interventions such as IUI and IVF, the needed, obvi-
ous manipulation of the sexual setting significantly produced
infrequency, non-sensuality, non-communication, male dis-
satisfaction and male avoidance [93].

Infertile couples undergoing ovulation induction treat-
ment and timed intercourse, followed by IUI on the third
month, have been investigated by Bayar et al. [94]: in this
study, both partners experienced an increase in the preva-
lence of SD—from 60 to 72% in women and from 34 to
48% in men. In the male partners there was an increase in
HSDD, while in women all domains were affected, but espe-
cially disorders of orgasmic satisfaction and arousal [94]. It
is likely that physically disturbing procedures, the sense of
being “monitored”, the need of “having sex by the clock”,
the loss of the eroticization of intercourse (first aimed to
conception and afterwards deprived of its main purpose)
affect sexual self-image and desire. A negative experience
of repeated treatment failures may also contribute to the
increase of SD. In this study, however, the FSFI score did
not differ before or after IUI treatment in women, although
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it remained significantly lower than in fertile couples, while
the IIEF score in men was significantly lower at the time of
diagnosis. The authors speculated that the sample of patients
were candidates for IUI, therefore, they suffered from a mod-
erate infertile condition that did not require complex tech-
niques, and could still have a more optimistic view of their
situation and less psychological and sexual distress [83].

The ART method has an effect on the frequency of sex.
IUI couples calculate more often the space between relation-
ships to enrich the quality of the sperm than couples under
IVF)/intracytoplasmic sperm injection (ICSI). In addition,
couples under IUI have more sexual intercourses during
treatment periods than couples who are on IVF or ICSI [95].

However, this result highlighted the different factors of
infertility treatment that affect the prevalence and type of SD
either in men or in women.

Male sexuality under ART

At the beginning of infertility treatment, men often experi-
ence a feeling of stigmatization because of a perceived lack
of masculinity, which is possibly even more challenging than
the therapy for infertility itself [96]. Men tend to adjust their
sexuality to the project of conception and often mistake the
ability to conceive with virility [95]. Moreover, men often
experience more difficulties then their female partners to
accept an ART program, just because they perceive it an
intrusion into their virility [97]. The requirements of medi-
cally assisted procreation—i.e. abstinence period, collection
of sperm from masturbation in a cramped room—also con-
tribute to the difficult acceptance of the condition.

An Italian survey found high prevalence of male SD
among men undergoing ART, with 56.2% reporting ED,
25% PE and 18.7% HSDD [6]. In a Japanese study in 92
couples who started ART treatment, such as IUI and IVF-
ET, the sexual satisfaction of male partners was significantly
lower than female partners in those aged 30 years or older
[93].

During ART, medical investigations and female expecta-
tions may lead to SD in the male partner [97]. Men often feel
at unease with their involvement as “sperm donors™: 11%
of men cannot provide the sample on command, following
transient ED or orgasmic disorder, in particular after detec-
tion of an abnormality in the results of their previous semen
analysis [98]. Producing semen in the IVF clinic may be
stressful and perceived as intrusive, therefore, contributing
to the onset of ED or worsening of subclinical symptoms
[66, 99], to a greater extent in subjects with a longer duration
of infertility and with increased levels of anxiety [96, 98].
In infertile men, the close association between ED and psy-
chological burden has been demonstrated (especially anxiety
and depression) [100].

In infertile men seeking fertility treatments, sexuality is
closely linked to the outcome of procreation. A study of 141
Turkish infertile couples undergoing IVF treatments showed
that in couples who had obtained a child through ART, the
IIEF-15 score increased significantly from 16 to 21, dem-
onstrating that experiential anxiety could contribute to the
onset ED. Instead, no effect was shown in the prevalence of
PE tested with PEDT tool. The successfulness of ART treat-
ment and the pregnancy achievement could have a reducing
effect on sexual relationship stress [49].

A possible significant contribution on male SDs and
on marital relationships is the duration of treatment or the
number of ART cycles, but unfortunately this parameter has
been seldom investigated. A study reported that in newly
diagnosed and treated infertile patients (within 3 months),
sexual satisfaction was reduced compared to those diagnosed
with longer infertility; however, the duration of treatment did
not correlate with a worsening of sexual satisfaction [62].
Another study in Turkish infertile population undergoing
ART found no relationship between SD and sexual satis-
faction on one hand, and duration of infertility, duration of
treatment and number of ART treatments on the other hand
[77].

More extensive research on all these topics is warranted.

Female sexuality and ART treatments

Most of the studies on sexuality in couples undergoing ART
have focused on the female component. During ART, espe-
cially in women, sexual interest, frequency of intercourse
and sexual satisfaction decrease. Every month there is a
distressing wait for the result of treatment. In women every
failed cycle may stress the symbolic or real loss of a child,
worsen self-esteem and generate feelings of anger, depres-
sion, emptiness, sadness and guilt.

The Italian Society of Andrology and Sexual Medicine
(STAMS) found that 43.7% of women seeking fertility treat-
ment had HSDD and 12.5% experienced dyspareunia [6].
Such a high prevalence of SD in women undergoing ART
is confirmed by studies carried out in other populations: in
Iranian women referred to an infertility clinic, albeit with a
non-validated tool, 55% had impaired sexual function and
sexual satisfaction. Up to 41.6% reported a change in the
frequency of sexual intercourse and more than 50% reported
experiencing anxiety during an intercourse after starting
infertility treatments [101]. This result confirms the impact
of both the diagnosis of infertility and therapeutic proce-
dures and their failures on psycho-sexuality of the female
[40].

The evaluation of homogeneous populations, such as
those undergoing specific ART treatments, can help to iden-
tify the specificity of the FSD, and consequently to set in
the sexual, psychological and quality of life comprehensive
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aspects. Since IUI is usually performed at early stages of
infertility treatment, their cycles may appear be less stressful
when compared to IVF or ICSI. However, patients under-
going IUI experienced lower sexual function (significantly
reduced FSFI) especially in the domains of arousal, desire
and satisfaction, as well as a negative effect on the quality
of life [102].

Women undergoing IVF may be at higher risk for SD. In
136 women undergoing IVF within the past year or currently
on IVF program, a significantly less desire for sex, more
difficulties achieving orgasms, less frequent sexual activity,
less satisfaction with sex, and poorer overall sexual function
were reported as compared with the non-clinical cohort. The
most prevalent sexual problem was lack of sexual interest or
desire, with over 30% of cohort reporting “no desire”, while
inability to orgasm was the second most commonly reported
problem. These sexual concerns resulted to be predictive of
poorer fertility-related quality of life, assessed by Fertility
quality of life tool (FertiQoL), an internationally validated
instrument to measure quality of life in individuals experi-
encing fertility problems. The first interesting aspect was the
lack of statistical relationship between sexual function, the
duration of infertility and the number of the IVF cycles. On
the other side, 23% of women reported not being sexually
active in the previous month, because of low desire, anxiety
about sexual performance, vaginal dryness, but also for ART
treatment-related requirements, such as the coached absti-
nence, or psychological burden [103]. For all these reasons,
women undergoing IVF have a higher risk of SD.

More recently, other two works investigated the effects
of the IVF program on female sexuality. A Turkish prospec-
tive study found a very high prevalence of SD (above 90%),
measured by FSFI, among women undergoing IVF treat-
ment, independently of the causes of infertility (idiopathic
or by poor ovarian reserve) [104]. The author speculated that
the high rates in the study were partially due to religious and
cultural issues; moreover, all the patients were scheduled
for IVF, with a prolonged history of medication resulting in
a longer period of discomfort and a huge anxiety related to
the highly intensive and challenging nature of the treatment.
Another study, again on a Turkish population, confirmed that
sexual function was adversely affected by the long duration
of infertility and the increase in the duration of treatment
[41]. They stressed the need to consider sexual health in
couples undergoing IVF, because the stress resulting from
the treatment overlapped the anxiety related to infertility.

The rate of FSD in couples undergoing IVF was lower in
an Italian study, where 30% of 269 patients reported an FSFI
score <26.55, as compared with other studies [105]. In this
survey, women had been enrolled on the day of the oocyte
collection, therefore, in coincidence with the peak physi-
cal and psychological effects of the treatment itself. Female
sexual function in this special population was associated
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with specific psychological risk factors: all FSFI domains
(desire, arousal, lubrification, pain, orgasm and satisfaction)
were affected and inversely related to FPI score, particu-
larly infertility-related social, relational and sexual concerns.
Therefore, the cause of infertility (male or female) and the
number of previous IVF cycles seems here not really able
to affect the female sexual function. It may be thought that
infertility itself is not directly related to SD, but also that
female sexual function is mainly associated with the psycho-
logical concerns linked to infertility. Social concerns may
be generated by the above-mentioned social pressure about
conception or by the time spent with couples who have a
child. To prevent the psychological burden of couples and
the (rarely mentioned and rarely studied) potentially high
risk of drop out from treatment, it is necessary that all these
individual, relational, social and specifically sexual wellness
aspects are not neglected. Addressing sexual health in sev-
eral (if not all) medical contexts has an unique and peculiar
role in motivating patients to follow challenging diagnoses
and therapies [19].

Very few studies evaluated the presence of genito-pelvic
pain/penetration disorder (GPPPD) in women under ART,
even if they are the expression of the mutual connection
between infertility and FSD. Vaginismus prevents both the
intercourse and the ability to conceive and expectations of
women’s sexuality and fertility may particularly impact on
the sufferers [106, 107]. Out of the 236 infertile women eval-
uated by Bakhtiari et al., 28% suffered from dyspareunia and
15.5% from vaginismus [101]. Only one prospective obser-
vational study investigated the prevalence of vaginismus in
the female population undergoing an IVF/ICSI procedure,
identifying few cases but focusing on some clinical condi-
tions that should be detected and managed during infertility
treatment [108]. Vaginismus seems to be less prevalent than
other sexual dysfunctions but psychological variables are
the most responsible factors for vaginismus [109-111]. It is
likely that often women might not be aware of their disorder,
which might lead to a low prevalence rate [112].

Finally, limited studies were conducted in couples under-
going heterologous fertilization and oocyte donation. Heter-
ologous artificial insemination introduces a third figure (the
donor) into the dynamics of the couple, which may impact
on the sexual life. Although particularly important, this
aspect has been poorly studied yet. Women awaiting oocyte
donation may experience emotional and sexual impairments.
In an American study, one-third of women who underwent
IVF with oocyte donation were depressed and 46% had an
FSFI score indicative of SD risk [113].

Evidence proves that the type of protocol may influence
the sexual desire, and not exclusively in women: couples
enrolled in IUI-IVF have more sexual desire disorders than
couples enrolled in ART procedure with donor. However,
couples with an intra-marital reproduction project (IUI and
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IVF) more often recognize that they seek pregnancy more
than sexual pleasure with respect to couples under heterolo-
gous IVF [95]. Overall, couples in homologous ART were
shown to have higher depressive state, anxious symptoms,
general infertility-stress and specific infertility-related sexual
concerns than the heterologous group [78], with a significant
impact also on the quality of life [114]. All these results may
be explained by the higher expectation of the couples under-
going homologous ART that might feel themselves more
responsible for the pregnancy outcome. Furthermore, in
heterologous ART procedures, male gender has been asso-
ciated with lower anxious symptoms, and in both partners
infertility-stress dimensions were less related to depression
and anxiety [78].

Sexuality assessment in ART protocol:
an unmet need

Infertile couples seeking infertility care should be walked
through sexual functioning. In particular, their emotional,
mental and sexual problems must be addressed within infer-
tility treatment programs [79].

There are many factors that make the assessment of
sexual function and the management of ISS a necessity in
couples undergoing ART.

First, procreation disconnected from sexuality and (nat-
ural) fertility redraws the bounds of the couple, through
the presence of third figures, acting on both diagnosis and
therapy of infertility, extending to them the perimeters of
intimacy.

Couple closeness and intimate behaviors could be
impaired by diagnostic procedures, intrusiveness of treat-
ments and by the complex medical prescriptions. Moreover,
the not unusual ART failures, which exceeds two-thirds of
the aspiration cycles [115], can further destabilise the cou-
ple’s solidity [116].

The infertility-related distress, especially for women,
affects the quality of sexual function, while sexual concerns
may impact couple sexuality during ART treatment [105].
This emotional stress can be so strong that in a high per-
centage of cases it leads to drop out since the first cycle of
treatment [117]. This may explain why up to 24% of couples,
with unexplained or mild male infertility, are able to natu-
rally conceive after ART failures [118]. Therefore, the close
relationship between emotional, psychological and sexual
issues can impair the treatment outcomes. In anxious and
depressed women, fertility treatments seem to be less effec-
tive. Among infertile women undergoing their first cycle of
IVF, those with a recent diagnosis of anxiety or depression
were 40% less likely to conceive (OR 0.58) as compared
with women without psychological impairments [119]. In a
national registry of more than 40.000 ART-treated women

in Denmark, a diagnosis of depression was associated with a
significantly lower number of ART cycles and a lower mean
number of ART live births [120].

The psychosocial implications of infertility and ART are
substantial: particularly, the couple’s sense of self-identity
and personal acting, mental wellness, sexual and marital
relationships, reproductive efficiency, compliance with
treatment and pregnancy outcomes are all impacted by psy-
chological influences, which in turn are integrated into the
couple relationship [121]. The unique psychosocial set of
ART treatment for infertility may directly interfere with a
couple’s usual pattern of sexual behavior, resulting in SD
for both partners [122]. While there is at the present date
no study investigating the topic using validated tools, such
as the Orgasmometer [123, 124], it is likely that orgasmic
function of infertile couples is also impaired, due to a de-
eroticization of the sexual act.

An integrative look at the medical and non-medical
(psychological and social) factors that contribute to sexual
problems is mandatory both at the first stage of infertility
diagnosis, and during the most advanced stages of treatment
and ART procedures.

Psycho-sexological counselling is essential for the infer-
tility treatment to identify couples at risk of developing psy-
chic and/or sexual dysfunctions, aiming to reduce anxiety,
to explore emotional aspects and address the psychological,
relational and sexual problems related to ART process and
its possible failure, even to accompany parenthood in case of
a positive outcomes. The negative impact of ART treatments
on sexual life with the possible reduction of sexual encoun-
ters and the effect on sexual desire may trigger transitory
SD, possibly transitioning to permanent SD [15].

The medical and therapeutic program should encompass
an integrated approach to address the stress associated with
treatment of infertility, along with a sexological assessment
through standardized psychometric tools (IIEF and PEDT
for men, FSFI for women and Orgasmometer for both).

The management of ISS will help to bring again in the
couple’s dimension the emotions and intimacy decontex-
tualized by ART procedures. Moreover, the assessment of
psychological health and sexual wellness is fundamental to
plan a possible pharmacological intervention. For exam-
ple, in men seeking fertility care, ED is the most frequently
diagnosed SD [6, 48], for which is necessary to consider
both organic and non-organic comorbidities [125]. If psy-
chological components prevail, low-dose PDES5i along with
psychological therapy may be effective [48, 126]. Sildenafil
administration before semen collection for IUT or planned
intercourse for a postcoital test is shown to be effective in
reversing stress-induced transitory ED and improving semi-
nal parameters, such as the percentage of spermatozoa with
linear progressive motility, as well as the number of sper-
matozoa penetrating the cervical mucus [80]. In organic ED,
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PDES5i such as sildenafil or avanafil should be prescribed
[127-130]. It is also worth mentioning that in some cases
the diagnosis of infertility can felicitate the progression from
subclinical to overt ED [99] or to overt PE [66], as depres-
sion and anxiety could be the proverbial “straw that breaks
the camel’s break” in a subject with marginally impaired
control over erection or ejaculation.

Instead, lifelong and acquired PE [131] are most likely to
benefit from combination therapy of pharmacological treat-
ment with short-acting serotonin re-uptake inhibitor dapoxe-
tine and psychosexual behavioral therapy [48, 67, 132]. Also
PDESi may be useful for treatment of PE that have showed
to prolong IELT with acceptable adverse events [133].

In female partners undergoing ART treatment, the pres-
ence of dyspareunia, vulvodynia and vaginismus must be
assessed, because psychosexual factors are present in these
sexual pain-related disorders. Vulvodynia and dyspareunia
can be frequent in young women, especially if subjected to
intrusive genital procedures: they can be caused by infec-
tions (i.e. candidiasis), vulvar dermatoses, irritations from
excessive hygienic habits, or by lubrication disorders fre-
quently associated with arousal dysfunction. Vaginismus is
one of the least considered dysfunctions, frequently diag-
nosed after a complaint about infertility instead of sexual
intimacy [107]. It should be always taken into account that
an ART program implicates vaginal manipulation during
transvaginal ultrasound (TVUS) examination in ovarian
stimulation, oocyte retrieval and embryo transfer, entailing
a challenge to these patients [108].

Disorders of female sexual interest and arousal must be
managed through sexual education, psychological couple
support, psychotherapy and, in peculiar sociocultural con-
texts, even with meditation training or acupuncture to further
reduce anxiety and depression [134, 135].

A multidisciplinary team is essential within a fertility
care setting, which considers a patient-centered and couple-
centered perspective to manage the ISS, along with intra-
cycles interventions aiming at both ART success and psy-
chosexual and marital wellness.

Conclusion

Infertility constitutes a challenge for the sexual life, with
SD emerging as a typical paradigm for “couple disor-
der”, particularly in the setting of infertility in which can
be framed as the concept of ISS. The merit of this new
taxonomic category could be found in the identifying the
peculiarity of sexual dysfunction due to infertility—such as
HSDD or ED, and, vice-versa, of infertility due to sexual
dysfunction—such as HSDD or vaginismus. Moreover, the
ISS stresses the need of considering fertility and sexuality
as a strict clinical unity, promoting the dialogue, not yet
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strong enough, between experts in reproductive and sexual
medicine(s). In fact, either different cultural habits in the
examined patient cohorts, or the lack of standardized tools
for sexuality assessment in sterility care setting, or the dif-
ferent comorbidities that overlap throughout the course of
infertility treatment, make the real dimension of psycho-
sexological impact of infertility difficult to assess, under-
stand and to treat. Doctors exclusively focused on the lack
of fertility itself and to the technical aspects of the diagnosis
and treatment may easy lose this crucial part of the issue.

Unavoidably, psychological and sexological attitudes
change through the course of the infertility diagnostic pro-
gram, with different implications for the members of the
couple. When the couple needs recourse to ART, additional
factors may be involved such as either intrusiveness of the
procedures, or perception of the disconnection between sex
and reproduction, de-eroticization of the sexual intercourse,
or finally, increased psychological pressure in case ascrib-
able to procedural failures. Women, often more involved in
ART procedures regardless of the cause of infertility, are
likely to be particularly affected in their psycho-sexological
life side, especially if second level techniques (IVF/ICSI)
are requested.

Extensive evidence makes assessment of the psycho-sex-
ological function mandatory in couples under ART. Rewir-
ing the couple dimension with loss of intimacy and involve-
ment of third figures, and the mutual relationship among
emotional stress, sexual function and outcomes of ART pro-
cedures, may contribute on higher percentage of treatments’
failures or drop out of the couples. The future challenge is to
support both partners, to design a couple-centred approach
in the infertility treatment plan, grounded on a multidiscipli-
nary team that guarantees a comprehensive management of
ISS, as all the emotional, relational and, inevitably, sexual
aspects of couples seeking parenthood.
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