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Worldwide, 8–30% of reproductive aged couples suffer from 
infertility—which is defined as “an inability to conceive after 
12 months of regular, unprotected sexual intercourse, or an 
impairment of a person’s capacity to reproduce either as an 
individual or with his or her partner” (Vander Borght et al. 
2018; Zegers-Hochschild et al. 2017; Shreffler et al. 2017; 
Winters and Walsh 2014). In the United States, the estimated 
prevalence of infertility is between 6% and 18%, and increases 
with advancing age (Chandra et al. 2013; Thoma et al. 2013). 

The purpose of this resource document is to raise aware-
ness about infertility and its profound impact and to provide 
an update for our field from the current literature to guide 
optimal care.

PSYCHOLOGICAL IMPACT OF INFERTILITY

The psychological impact of being unable to conceive despite 
trying is that of a profound loss and a significant life crisis 
(Kohan et al. 2015). Many individuals suffer in isolation, un-
aware that infertility is highly prevalent, afflicting approxi-
mately one in eight couples worldwide. The feelings and re-
actions to infertility are complex, ranging from anger with 
self for the failure of one’s body to procreate (Kohan et al. 
2015) to an associated decrease in sexual desire, an impaired 
orgasmic function, and a loss of sexual satisfaction when ‘sex 
by the clock for procreation’ is required (Kohan et al. 2015; 
Marci et al. 2012). Couples may feel socially excluded, nega-
tively stigmatized (Ergin et al. 2018), and may find it particu-
larly painful to be around other couples with children or with 
unaware extended family members who make insensitive 
comments. Women trying to conceive face profound sadness 
and grief with each returning menstrual cycle. Seeking treat-
ment with an infertility healthcare provider requires signifi-
cant sacrifice of time, privacy, and money with no guarantee 
of conception or a successful birth. This can be disempower-
ing, stressful, frustrating, and, at times, profoundly sad.

Couples may be reluctant to disclose psychological dis-
tress to their healthcare providers for fear this acknowl-
edgement could jeopardize their candidacy for participa-
tion or continuation in assisted reproductive technologies. 
Couples may also keep their struggles with infertility pri-
vate, isolating themselves from family, friends, and col-
leagues who could offer support (Ergin et al. 2018). 

In addition to the substantial financial costs associated 
with fertility treatments, access to care is geographically 
limited and few states (currently 13) mandate some form of 
insurance coverage for infertility treatments. Discriminato-
ry practices can further limit access for LGBT minority pop-
ulations (currently 2.8–5.6% of the U.S. population) who are 
increasingly seeking assisted reproductive technologies 
(Kessler et al. 2013; Wu et al. 2017).

INFERTILITY AND PSYCHIATRIC COMORBIDITY

There is a known association between eating disorders and 
infertility, with anorexia and bulimia nervosa accounting 
for up to 60% of cases of anovulatory infertility (ESHRE Ca-
pri, et al. 2006). A link between infertility, anxiety, and de-
pressive disorders has also been reported (Gameiro et al. 
2015; Domar et al. 1992; Anderson et al. 2003; Volgsten et al. 
2008; Sejbaek et al. 2013; Holley et al. 2015; Lakatos et al. 
2017). It is unclear whether premorbid diagnoses of anxiety 
and/or depression contribute to infertility or whether they 
result from the psychological distress of infertility and its 
treatments. There is a high prevalence of these disorders 
among infertile women with up to 40% meeting criteria for 
a psychiatric diagnosis; with generalized anxiety disorders 
most prevalent, followed by major depressive disorder, and 
then dysthymia. An increased risk of suicidal ideation has 
been reported in women who suffer from infertility, (e.g. a 
9.4% incidence) (Shani et al. 2016) with even higher risks for 
women who were not able to successfully have a child after 
assisted reproductive treatments (Kjaer et al. 2011). Despite 
these high rates of psychiatric comorbidity, very few pa-
tients seek psychiatric care- one study noting only 6.7% of 
patients sought care (Chen et al. 2004). 

Regarding premorbid anxiety and depressive disorders, 
what is clear is that pretreatment levels of depression and 
anxiety and past episodes of major depression are signifi-
cant predictors of depression during infertility treatment 
(Holley et al. 2015). While the annual prevalence rate for 
major depressive disorder is 8.4% in women and 5.2% in 
men in the United States, it has been documented to rise to 
39.1% for infertile women and 15.3% for infertile men (Hol-
ley et al. 2015). Dozens of studies have investigated this rela-
tionship between psychiatric illness prior to or during as-
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cles (Schmidt et al. 1998). Fertility medications target these 
same hormones in the hypothalamic pituitary ovarian axis 
and can have similar effects on mood (Garcia-Velasco & 
Fatemi 2015; Merari et al. 1992). Commonly used medica-
tions in fertility treatment alter levels of thyroid hormone, 
prolactin, estradiol, progestogens, GnRH, and gonadotrophs.

Hypothyroidism and hyperprolactinemia are treatable 
causes of infertility. Thyroid replacement hormone reduces 
depressive symptoms (Redmond 2004). Dopamine agonists, 
e.g. bromocriptine and cabergoline, treat infertility second-
ary to hyperprolactinemic anovulation (Usadi & Merriam 
2015) and may increase the risk of impulse control disorders 
(Thondam et al. 2013; Falhammar & Yarker 2009) and psy-
chotic symptoms (Shibli-Rahhal and Schlechte 2008; See-
man 2015; Snellen et al. 2016). They can also trigger dopa-
mine toxicity when combined with antidepressants such as 
bupropion or venlafaxine (Burns 2007).

Combination oral contraceptive pills (OCPs) are often uti-
lized to synchronize an IVF cycle to a particular schedule 
(Garcia-Velasco & Fatemi 2015). There is strong association 
between mood and fluctuations in estrogen and progesterone 
levels (Schmidt et al. 1998; Bloch et al. 2011) with estradiol 
and progestogens contributing to symptoms of depression, 
anxiety, and decreased libido (Lolak et al. 2005; Stenbæk et al. 
2015; Fortin et al. 1972). These symptoms are often more clin-
ically impairing in women with a history of depressive disor-
ders and increase their risk for recurrent episodes of psychi-
atric illness (Fortin et al. 1972; Harlow et al. 1999; Harlow et 
al. 2003; Lolak et al. 2005; Singata-Madliki et al. 2016). 

Selective estrogen receptor modulators (SERMs)—such as 
clomiphene citrate and tamoxifen—and aromatase inhibi-
tors—such as letrozole—are commonly used for ovarian stim-
ulation and for off-label use in men to increase spermatogen-
esis (Steiner et al. 2005; Rambhatla et al. 2016; Aussedat et al. 
2017). Adverse psychological events related to these medica-
tions are well documented in women and in rare case reports 
in men (Aussedat et al. 2017) including reports of transient 
psychotic episodes related clomiphene (Siedentopf et al. 
1997; Seeman 2015a). Because of their reduction in estrogen, 
the most commonly experienced side effects of these medica-
tions resemble those in menopause— including insomnia, de-
creased libido, and mood swings (Harlow et al. 1999).

Injectable medications (e.g. GnRH agonists, GnRH antag-
onists, and gonadotropins like FSH) induce production of 
multiple follicles in IVF cycles (Bloch et al. 2011). These 
medications have been found to correlate with symptoms of 
anxiety and depression through pituitary down-regulation 
resulting in hypogonadism (de Klerk et al. 2006; Schmidt et 
al. 1998; Bloch et al. 2011; Stenbæk et al. 2015). Hypogonado-
tropic states are associated with anhedonia, fatigue, anxiety, 
insomnia, decreased libido, and depressed mood (Bloch et al. 
2011; Stenbæk et al. 2015; Toren et al. 1996). The severity of 
these symptoms correlates with longer durations of treat-
ment, previous failed assisted reproductive treatment cycles, 
and a prior history of psychiatric illness (Awwad et al. 2012; 
Mamata et al. 2015; Ogawa et al. 2011; Vahratian et al. 2011).

sisted reproductive treatments to subsequent pregnancy 
rates, with conflicting results. A large meta-analysis by Mat-
thiesen et al. (2011) did not find a significant influence of de-
pression diagnosed before assisted reproductive therapy on 
the number of achieved pregnancies. Another recent large 
meta-analysis found that women who achieved pregnancy 
had significantly lower depression and state anxiety scores 
during assisted reproductive treatment than women who 
did not become pregnant; however, changes in depression 
and anxiety scores from baseline (before treatment) were 
not associated with assisted reproductive treatment out-
comes (Purewal et al. 2018). 

Various factors have been investigated for their contribu-
tion to the development of new onset psychiatric disorders 
during the course of infertility treatments. Most demograph-
ic features e.g. age, education level, spouse’s age and educa-
tion level, income, years of marriage, years of infertility, and 
previous assisted reproductive treatments were not found to 
be risk factors for psychiatric comorbidities. Psychological 
triggers for the development of depression and anxiety 
during infertility treatment are often social concerns; want-
ing to conform to social expectations by becoming a parent, 
loss of sexual self-esteem and enjoyment; scheduling sexual 
activity, fear of advancing age, financial concerns due to ex-
pense of treatments, and impairment in quality of life (Laka-
tos et al. 2017; Gdańska et al. 2017). Often these stressors peak 
around 4-6 years after diagnosis of infertility and after infer-
tility treatment failures (Ramezanzadeh et al. 2004; Marou-
fizadeh et al. 2015). In addition, medications often used to 
treat infertility also can contribute to symptoms of anxiety, 
depression, and irritability (Rooney & Domar 2018). While 
partner support may be a protective factor against the devel-
opment of depression, few studies have looked at gender dif-
ferences in relation to the development of psychopathology. 
While both men and women experience distress during 
in-vitro fertilization (IVF), women report higher psycholog-
ical distress than men across several domains including anx-
iety, depression, and low self-esteem (Ying et al. 2016; El Kis-
si et al. 2013). Overall, women report higher levels of anxiety 
symptoms when compared to men, though both suffer from 
higher levels of anxiety and depression during treatment 
compared to the general population (Holley et al. 2015). 

The relationship between psychiatric illness and infertil-
ity is complex. Some illnesses pre-date infertility treatments 
and others are a result of infertility and its treatments. Un-
treated anxiety and depressive disorders may contribute to 
barriers in seeking assisted reproductive technologies (Her-
bert et al. 2010; Crawford et al. 2017) and to the discontinu-
ation of treatment prematurely when chances for achieving 
a pregnancy are still good (Domar et al. 2010). 

PSYCHIATRIC SIDE EFFECTS OF HORMONAL 
TREATMENTS FOR INFERTILITY

Some women experience mood fluctuations related to nor-
mal hormonal changes during their natural reproductive cy-
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A second group of injectable medications (e.g. human 
chorionic gonadotropin (hCG) and human menopausal go-
nadotropins (hMG)) trigger ovulation and are structurally 
similar to FSH and LH and may trigger symptoms of anxiety 
(Bhongade et al. 2015b). This anxiety may also be amplified 
in anticipation of the invasive procedure that will follow in 
the next several hours or days to retrieve the oocytes (de 
Klerk et al. 2007; Awwad et al. 2012). 

Overall, most medications used in treating infertility have 
some effect on mood. These symptoms are exacerbated by 
the realization of high rates of failure in fertility treatments, 
the invasive nature of medication administration, examina-
tions, tests, and the prolonged pursuit of parenthood often 
for years without success (de Klerk et al. 2007). More re-
search is indicated to further elucidate the connection be-
tween infertility interventions and psychiatric implications. 

PSYCHOTROPIC MEDICATIONS AND INFERTILITY 

Theoretically, psychotropic medications may influence the 
reproductive function in both men and women. This may 
occur by affecting the levels of neurotransmitters, such as 
dopamine, serotonin and GABA, that are involved in the 
physiologic regulation of the male and female reproductive 
axes (Hendrick et al. 2000). Psychotropic medications may 
also alter the metabolism and protein binding of hormones, 
influencing the levels of sex steroids (Hendrick et al. 2000). 
However, a 2015 systematic review concluded that clinical 
studies have not demonstrated a deleterious effect of psy-
chotropic medication on oocytes in terms of retrieval and 
pregnancy rates (Worly & Gur 2015). A majority of studies 
however, show an association between maternal psychiatric 
illness and decreased reproductive success, including lower 
rates of oocyte retrieval, lower rates of ongoing pregnancy, 
and dysregulation of the stress system (Worly & Gur 2015). 

Antidepressants
Fluctuations in female sex-hormone levels likely alter trans-
mission of serotonin thereby influencing psychopathology 
(Hall & Steiner 2013; Frokjaer et al. 2015). Selective sero-
tonin reuptake inhibitors (SSRIs) may increase FSH levels 
in women with decreased ovarian function, theoretically 
further decreasing their fertility (Shahine & Lathi 2006). 
One prospective cohort study among 957 women found that 
antidepressant use within a given menstrual cycle was asso-
ciated with a lower probability of conceiving. However, the 
authors note that ‘this study is unable to truly differentiate 
the effect of the underlying depression from the antidepres-
sant (Casilla-Lennon et al. 2016). Most studies looking at the 
exposure to SSRIs during IVF show no difference in preg-
nancy outcomes when compared to control group (Serafini 
et al. 2009; Friedman et al. 2009). In addition, a recent ret-
rospective cohort analysis showed that patients exposed to 
SSRIs in vivo did not demonstrate an increased rate of em-
bryo aneuploidy in IVF, and concluded that the IVF out-

comes of patients exposed to SSRIs do not differ from those 
of unexposed patients (Hernandez-Nieto et al. 2017)

In 2016, a nationwide register-based cohort study (n = 
23,557) of nulliparous women in Sweden found slightly re-
duced odds of pregnancy and live birth among the 4.4% of 
women diagnosed with depression/anxiety and/or dis-
pensed antidepressants before their first IVF cycle (adjusted 
odds ratio of 0.86 and 0.83, respectively), compared to con-
trols. However, women with depression/anxiety without 
antidepressants had a more pronounced reduction in preg-
nancy and live birth (adjusted odds ratio of 0.58 and 0.60, 
respectively), implying that the underlying co-morbid psy-
chiatric disorder may be important for the observed associ-
ation. (Cesta et al. 2016).

In 2005, the US Food and Drug Administration (FDA) 
warned that early prenatal exposure to paroxetine may in-
crease the risk of congenital cardiac malformations, and 
changed its pregnancy category from C to D. Following this, 
the American College of Obstetrics recommended that par-
oxetine should be avoided, if possible, in women planning 
pregnancy (ACOG Committee on Practice Bulletins-Obstet-
rics 2008). It should be noted that additional recent studies 
(Huybrechts et al. 2014) showed no substantial increased 
risk of cardiac malformations attributable to paroxetine.

Mirtazapine has been shown in animal studies to reverse 
cisplatin-induced infertility (Altuner et al. 2013), as well as 
cyclophosphamide-induced infertility (in combination with 
hesperidin) (Khedr 2015). It may attenuate the hypothalam-
ic-pituitary-adrenocortical (HPA) hyperactivity in de-
pressed patients (Schüle et al. 2003), which theoretically 
could improve reproductive outcomes given the suppress-
ing effect of a chronically activated HPA axis on both female 
and male reproductive systems (Kalantaridou et al. 2010). 
However, no studies have looked at this association. 

Most antidepressants (especially the SSRIs and venlafax-
ine), can negatively impact both female and male fertility by 
causing sexual dysfunction (Olivier et al. 2017; Clayton & 
Valladares Juarez 2017). However, as depressive disorder it-
self can cause decreased libido, the benefits of treating de-
pressive disorder-induced sexual dysfunction versus the 
risks of antidepressant-induced sexual dysfunction must be 
weighed on a case-by-case basis. Alternatively, antidepres-
sants that are not associated with decreased libido, includ-
ing bupropion, mirtazapine, vortioxetine and vilazodone, 
may be considered (Olivier et al. 2017; Clayton & Valladares 
Juarez 2017).

Mood Stabilizers and Antipsychotics
The risk of infertility can be increased by treatment with 
certain mood stabilizers. Studies show a significantly higher 
rate of menstrual cycle disorders, hyperandrogenism, and 
PCOS (which have been associated with infertility), in wom-
en receiving prolonged valproate therapy for bipolar disor-
der (Okanović & Zivanović 2016; Gotlib et al. 2017; Morrell 
et al. 2003). Given the risk of teratogenic effects (e.g., neural 
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on the reproductive and developmental toxicity of methyl-
phenidate was impressed with “the paucity of interpretable 
toxicity data relevant to human therapeutic use” (Golub et 
al. 2005). Similarly, minimal data exist on the reproductive 
function effects of other psychotropics, e.g. buspirone, gab-
apentin, and pregabalin, and stimulants.

NON-PHARMACOLOGICAL INTERVENTIONS  
IN INFERTILITY

There are limited data exploring non-pharmacologic inter-
ventions in the management of anxiety and depression re-
lated to infertility. Relevant articles include those that look 
at psychosocial interventions such as education, counseling, 
and specific types of therapy. Other articles explore the role 
of acupuncture and complementary medicine.

There are no clear guidelines on the management of co-
morbid psychiatric conditions during infertility treatment 
(Hoff et al. 2018). Psychosocial interventions, such as psy-
chotherapy or infertility counseling, may be helpful in re-
ducing infertility related distress in individuals and couples 
throughout assisted reproductive treatments. These inter-
ventions support individuals and couples during the failures 
of fertility intervention and can also be of great utility during 
treatment; with studies demonstrating improved individual 
psychological outcomes, marital relationships, pregnancy 
rates, and sexual functioning. There is little evidence, how-
ever, that these interventions reduce rates of psychiatric ill-
nesses (Chow et al. 2016; Maleki-Saghooni et al. 2017; Win-
kelman et al. 2016; Schmidt et al. 2005; Kim et al. 2018; 
Gameiro et al. 2015; Galhardo et al. 2016). When such inter-
ventions are available, only 10-34% of patients utilize them, 
highlighting an area for improvement (Read et al. 2014). 

Stress may be a contributing factor in infertility. One 
study measured levels of salivary-alpha-amylase, a biomark-
er of stress and showed that women with higher levels were 
twice as likely to experience infertility (Lynch et al. 2014). It 
may directly decrease libido or coital frequency or may 
cause increased cortisol production via the HPA axis. In-
creased cortisol may lead to inhibition of the GnRH or LH 
surge leading to anovulation (Campagne 2006). In males, 
psychological stress lowers total testosterone level with sec-
ondary rise in serum LH and FSH levels altering seminal 
quality (Bhongade et al. 2015a). Studies have shown higher 
pregnancy rates when infertile women are offered cognitive 
behavior therapy groups or mind-body intervention pro-
grams for stress reduction (Lynch et al. 2012).

In an analysis by Boivin et al, the authors evaluated 1,957 
articles and books published on the psychological aspects of 
infertility in an effort to determine if psychosocial interven-
tions improve well-being and pregnancy rates. They found 
that psychosocial interventions reduce negative affect but are 
less likely to impact function. Rates of pregnancy were not 
consistently impacted by these interventions, as only three 
studies showed a positive intervention effect and five studies 
showed no intervention effect. Education and skills training 

tube defects), valproic acid should be avoided in women 
planning a pregnancy (Gotlib et al. 2017).

Additionally, given that obesity may predispose to, or be 
one of the risk factors for PCOS and subsequent infertility, 
the risk of psychotropic induced weight gain should be seri-
ously considered in women planning pregnancy. Among the 
mood stabilizers, valproic acid, lithium, clozapine, olanzap-
ine, quetiapine, and risperidone have the highest risk of 
problematic weight gain (Hasnain & Vieweg 2013). 

While carbamazepine and oxcarbazepine do not appear 
to cause significant weight gain (Hasnain & Vieweg 2013), 
they may induce the metabolism of steroid hormones (Re-
imers 2016), and thus affect the efficacy of exogenous hor-
mones administered during treatment for infertility. Fur-
thermore, carbamazepine has been shown to increase serum 
sex hormone binding globulin (SHBG) concentrations. Over 
time the increase in serum SHBG levels leads to diminished 
bioactivity of estradiol, which may result in menstrual disor-
ders in some women, and, thus, to reduced fertility (Isojärvi 
2008). Lamotrigine levels may be decreased by oral contra-
ceptives (Reimers 2016; Joffe 2007) administered during the 
initial phase of IVF treatment, and as such should be moni-
tored during this period.

Women appear to be more sensitive to antipsychotic in-
duced hyperprolactinemia, than men (Smith et al. 2002). 
Hyperprolactinemia can cause infertility via hypogonadism, 
menstrual disturbances and decreased libido (Bargiota et al. 
2015; Smith 2003), and is seen in 48% of those on first gener-
ation antipsychotics, and 88% of those on risperidone (Ki-
non et al. 2003). Other second-generation antipsychotics, 
with a low affinity for dopamine-2 receptors, are mostly pro-
lactin sparing. 

Benzodiazepines
Short acting benzodiazepines such as midazolam are often 
utilized in conscious sedation protocols during oocyte re-
trieval (Singhal et al. 2017) and have not been associated 
with negative reproductive outcomes (Bourgon et al. 2016; 
Kwan et al. 2018; Kwan et al. 2006). Contrast this with long-
term benzodiazepine use, which has been found to signifi-
cantly affect the secretion of pituitary hormones, (e.g. go-
nadotropins and prolactin) (Arvat et al. 2002) and has been 
associated with a decrease in fertility (Nillni et al. 2016).

Cannabis
Cannabis, medicinal or otherwise, can cause menstrual and 
ovulation changes, decrease the oocyte retrieval rate during 
in vitro fertilization, and in animal models has induced em-
bryo implantation failure (Wang et al. 2006).

Other Psychotropics
There is, unfortunately, little published literature on the re-
productive effects of methylphenidate and amphetamines, 
and most of it consists of animal studies. Indeed, a National 
Toxicology Program - Center for the Evaluation of Risks to 
Human Reproduction (NTP-CERHR) Expert Panel Report 
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chotropic medications during the time when trying to con-
ceive; this varies according to the class and type of medica-
tion. Any risk must be considered in the context of indication 
for the patient and weighed against the impact of an untreat-
ed psychiatric illness. Psychotherapy can also play a role in 
the treatment of mood disorders. In some cases, alternative 
treatments can also help with managing mood symptoms 
both during and after infertility treatments.
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