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Abstract

Introduction: Although antidepressants are well known to cause sexual side effects in adults, the
long-term effects of antidepressant use during development on adult sexual function is unknown.

Aim: To explore differences in sexual desire and sexual behavior between adults who did vs did
not use antidepressants during childhood or adolescence.

Methods: An online survey of 610 young adults (66% women) assessed childhood and current
mental health and use of antidepressants and other psychiatric medications before the age of 16
years and currently, partnered and solitary sexual desire, and frequency of masturbation and
partnered sexual activity. Antidepressants were coded into either selective serotonin reuptake
inhibitors (SSRIs) or non-SSRI antidepressants.

Main Outcome Measure: Scores on the Sexual Desire Inventory, and self-reported frequency
of masturbation and partnered sexual activity.

Results: For women, childhood SSRI use was associated with significantly lower solitary sexual
desire, desire for an attractive other, and frequency of masturbation. This was true even when
controlling for childhood mental health concerns, current mental health, and current antidepressant
use. However, there was no effect of childhood SSRI use on women’s partnered sexual desire or
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partnered sexual activity. There was no significant effect of childhood antidepressant use on men’s
sexual desire or masturbation. However, in men, childhood use of non-SSRI antidepressants was
associated with significantly higher frequency of partnered sexual activity. Childhood use of non-
SSRI antidepressants, or non-antidepressant psychiatric medication, was not associated with adult
sexual desire or behavior in either women or men.

Clinical Implications: It is possible that SSRI use during childhood interrupts the normal
development of sexual reward systems, which may be a risk factor for sexual desire dysfunction in
adult women.

Strengths & Limitations: Strengths include a large sample, use of attention checks and
validated measures, and careful assessment of childhood mental health history; however,
generalizability is limited by a predominantly white, young adult sample. These data are cross-
sectional, and therefore, causal explanations for the association between childhood SSRI use and
adult sexual well-being should be considered preliminary, warranting replication.

Conclusion: These findings point to a critical need for well-controlled, prospective research on
possible long-term effects of antidepressant use, particularly SSRI use, on the development of
adult sexual well-being.
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INTRODUCTION

It is well known that antidepressant use is associated with impairments of sexual functioning
in both men and women, including negative effects on sexual desire above and beyond the
negative effects of poor mental health.? Sexual side effects are significant clinical issues
because they contribute to difficulties with medication adherence? and cause distress to the
patient and their partners.2 Although antidepressants can impact all aspects of sexual
function—from desire, to arousal and orgasm, to sexual satisfaction and pleasure—their
effects on desire and pleasure are of particular importance in women as these are the most
common sexual issues for which women seek clinical care* and the most likely to cause
significant distress.>® Of the antidepressant medications that are commonly used as
monotherapies, serotonergic medications such as selective serotonin reuptake inhibitors
(SSRIs) appear to have the most negative effects on sexual desire.’

Moreover, the negative effects of antidepressant use on sexual function can continue even
after discontinuation,® suggesting that these medications may have long-term effects that
alter the structure or function of neural systems important for sexual functioning. One
possibility is a very extended withdrawal effect; however, this would not explain why
postdiscontinuation sexual side effects can persist even if the patient resumes the
antidepressant treatment.8 Another possibility is that antidepressant medications may alter
brain circuitry in areas relevant for sexual desire, such as sexual motivation or reward
processing networks.? Even in adults, there is evidence for significant neuroplasticity in
reward networks, which contributes to the lasting therapeutic action of antidepressants after
discontinuation 19-12 byt also potentially to lasting sexual effects as well. Neuroplasticity is
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substantially higher during development, which raises the question: what is the effect of
antidepressant use on the development of neural systems that are important to sexual
functioning? The present study explored this question in a large, cross-sectional
retrospective recall survey of childhood mental health and antidepressant use, and adult
sexual desire.

The vast majority of research on antidepressant sexual effects has been conducted in adults,
despite increasing use of antidepressant therapy in children and adolescents.13 This may be
due to an assumption that sexuality is not important to young people, despite empirical
evidence that adolescents do experience lack of sexual response as distressing.1* If young
people’s sexual functioning is impaired during adolescence, this may interfere with their
ability to form their first sexual relationships and explore their sexual preferences. A
consistent principle of neurodevelopment is “if you don’t use it, you lose it:” if young people
are impaired during their attempts to engage in developmentally appropriate sexual
experimentation, they may miss critical windows for shaping important neural areas relevant
to sexual function. Moreover, research in animal models has suggested that the conditions
under which an animal has its first sexual experiences can form a template that shapes its
subsequent sexual development, and that changing those conditions later on can significantly
impair adult sexual function,1®-17

Even putting aside the cultural taboos against adolescents engaging in sexual activity, there
are important questions about the possible long-term effects of antidepressant use on sexual
functioning when these young people grow into adults. There is evidence in animal models
that exposure to antidepressants during development appears to suppress the normal
development of adult sexual behavior in both male and female rodents, long after the
antidepressant has been stopped8-1° Female rodents treated with antidepressants during
development show not only delayed and disorganized estrous cycling (an analog of
menstrual cycling2®) but also significantly reduced sexual receptivity in adulthood.?!

To date, there is no such data available in humans, raising an important issue for informed
consent. If antidepressant use during childhood or adolescence can cause long-term changes
in the developing brain that reduces adult sexual function—potentially in ways that would be
difficult or impossible to reverse—then patients and their families must weigh the possible
benefits of improved mental health against the possible risks of loss of adult sexuality. That
risk-benefit analysis will be different for every family and will depend on their individual
circumstances and preferences—but to make a truly informed decision, we must have good
data as to the likelihood of risks. The exploratory analysis reported here is a first step toward
addressing this informed consent issue and is presented to support a call for more research
on the long-term effects of childhood antidepressant use on adult sexual desire and sexual
functioning more broadly.

MATERIALS AND METHODS

The present study is drawn from a large online survey of young adults. Participants were
drawn from the psychology participant pools at the University of North Carolina, Charlotte
and the University of Nebraska, Lincoln, and from social media and online bulletin boards
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such as Craigslist. All participants provided informed consent and were compensated with
either credit toward research requirements or entry into a gift card raffle. Participants who
failed attention checks or were missing data due to survey attrition were removed from
further analysis. The final data set presented here includes 610 participants (66% female),
with an average age of 20.05 years (SD = 3.26); most participants indicated either white
(69%) or black (19%) race/ethnicity. In addition to the variables mentioned in the following
section, the survey assessed a variety of other constructs presented elsewhere (eg, sexual
self-schema?2). Participants reporting female sex/gender also reported on their lifetime use
of hormonal contraceptives, as some research suggests hormonal medications may moderate
the negative effects of antidepressants on sexual functioning.2® As analyses investigating this
subfactor are only relevant for participants reporting female sex/gender, they are presented in
Supplementary Appendix A.

Mental Health History

Participants completed a screening battery that assessed for history of symptoms of the most
common mood and anxiety disorders (eg, major depressive disorder; generalized anxiety
disorder). For each condition, participants were asked if they had ever experienced those
symptoms and if so, how long and at what age(s). This provided a very conservative estimate
for possible childhood mental health problems for which antidepressants would be
prescribed. From these data, the following codes were derived: no history of mental health
concerns (40%); may have met criteria for mood or anxiety disorder before the age of 16
years (44%); and may have met criteria for mood or anxiety disorder after the age of 16
years (15%).

Antidepressant Use

Participants were presented with a list of the 48 most commonly prescribed psychiatric
medications and asked if they had ever used any of these and at what age(s). These data were
coded for use of selective serotonin reuptake inhibitors (SSRIs, eg, fluoxetine); non-SSRI
antidepressants (eg, duloxetine); and other psychiatric medications (eg, antipsychotics,
stimulants, sedatives). This was further broken down into use of SSRIs before the age of 16
years (n = 39), use of non-SSRI antidepressants before the age of 16 years (n = 13), current
antidepressant use (n = 38), use of other psychiatric medications before the age of 16 years
(n = 43), and current other psychiatric medication use (n = 38). Note that current and past
use were not exclusive categories, and antidepressant and other psychiatric medication use
were also not exclusive.

Sexual Desire and Behavior

Participants completed the Sexual Desire Inventory.24 This well-validated and widely used
measure has 3 subscales supported by factor analysis: desire for an established sexual or
romantic partner, desire for solitary sexual activity (masturbation), and desire for an
attractive potential partner.2® Participants also indicated if they were in a sexually active
relationship, the average number of times per month that they engaged in masturbation, and
(for partnered participants) frequency of partnered sexual activity.
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Analytic Plan

RESULTS

Group-wise differences in sexual desire variables were assessed using general linear models,
one for each sex/gender, controlling for participants’ current age, history of childhood
mental health concerns and current mental health, and current antidepressant use. As a
robustness check, these models were run with and without controlling for history of other
psychiatric medication use (both childhood and current); however, as this did not change the
direction or significance of any effect, the models reported in the following section do not
include these variables.

The effect of childhood antidepressant use was not significant in predicting adult men’s
sexual desire or frequency of masturbation (all A > .05). In men, the use of hon-SSRI
antidepressants before the age of 16 years was associated with significantly higher levels of
partnered sexual activity (A1, 186) = 6.93, £=.009); however, this finding should be treated
with caution as there was a very small number of men reporting non-SSRI antidepressant
use before the age of 16 years (see Table 1).

In women, there was a significant effect of childhood SSRI use on sexual desire among adult
women (A3, 560) = 4.30, £=.005). Specifically, women who used SSRIs before the age of
16 years reported significantly lower solitary sexual desire (A1, 568) = 5.57, P=.019) and
lower desire for an attractive other (A1, 568) = 5.48, £=.020). Sexual desire for a partner
was similar among women with and without a childhood SSRI use history (A1, 568) =
0.643, P=.423; see Figure 1). Women who used antidepressants before the age of 16 years
reported significantly lower rates of masturbation (A1, 568) = 8.14, £=.005) but not
partnered sexual activity (A1, 568) = 0.79, P=.374). In contrast, there were no significant
effects of childhood use of a non-SSRI antidepressant on any sexuality variable in women
(all A > .05).

DISCUSSION

These findings suggest that childhood SSRI use may impair the development of women’s
solitary sexual desire, above and beyond the deleterious effects of childhood or adult mental
health concerns, or adult medication use. In other words, women who reported use of SSRIs
during development had lower solitary sexual desire than other women who reported
childhood mental health concerns but did not use SSRIs. Similarly, women who reported
childhood SSRI use reported lower solitary sexual desire, regardless of whether or not they
currently used antidepressants. These findings appeared to be unique to SSRIs as they were
not replicated in non-SSRI antidepressants or other types of psychiatric medication use. In
addition, these findings appeared to relate only to solitary desire and masturbation, as
women’s partnered desire and activity was not related to childhood medication use.

In women, solitary sexual desire is thought to more closely reflect the physiologic
underpinnings of sexual reward, separate from a desire for intimacy or emotional closeness.
26 As such, these findings may reflect a specific effect of SSRI use on the development of
sexual motivation systems, but not circuits related to interest in close relationships. Exposure
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to serotonergic medications during development has been shown to alter function of the
ventral palladium, raphe nucleus, amygdala, and ventromedial hypothalamus, all areas
important for sexual motivation and reward in women.27-29 In contrast, developmental
exposure to non-SSRI antidepressants does not appear to hamper reward processing in these
areas to the same extent, and in some cases increases reward activation in adults.30-32

Of relevance for understanding the divide between solitary and partnered sexual desire,
SSRIs may have greater effect on reward anticipation than reward consummation33-3> —
dulling the interest in seeking sexual rewards without dulling the actual pleasure experienced
during sexual stimulation. This may result in more inhibition of spontaneous sexual desire (a
baseline level of orientation toward seeking sexual rewards) than responsive desire (interest
in sex that arises in response to external cues, such as partner initiation36:37). In other words,
developmental SSRI exposure may dampen the intrinsic sexual drive in women, but not alter
their sexual responsivity to partner-initiated sexual activity.

Further work may elucidate if these effects are due to the direct action of antidepressants on
serotonergic systems relevant to sexual reward or sexual learning,® or indirect effects (eg,
through modulation of endocrine systems38). Further work is also needed to understand why
these effects were only observed in women. To the extent that this represents a true sex/
gender difference, it is likely that SSRIs cause changes in a combination of sex-specific
physiologic factors, which act on behaviors in ways that manifest differently in people with
different gender roles. For example, SSRIs appear to dampen sensitivity to tactile sexual
stimulation, particularly in women3?; it is possible that this lower sensitivity to pleasure
during masturbation may interact with cultural taboos against female masturbation? to
disproportionately reduce girls’ solitary desire. Alternatively, SSRIs interact with
neuropeptide synthesis to amplify the effects of oxytocin.#! Oxytocin is an important
mediator of social bonding and appears to contribute to partnered, but not solitary sexual
desire,*2 particularly in women taking SSRIs.#3 As oxytocin production is greater in women,
44 the amplification by SSRIs may disproportionately shift women’s desire from solitary to
partnered desire patterns. However, it is also possible that the lack of significant effects
observed in men reflects the relatively smaller sample of men and lower power to detect
small, but potentially meaningful effects. Regardless, the present study suggests that the
relative effects of childhood SSRI use are greater in women.

There are several significant limitations to the current data: the participants were young
adults whose sexual and romantic development was arguably not complete. Moreover, the
sample was predominantly a convenience sample of undergraduate students, which may not
be representative of the larger U.S. population. As this was a retrospective recall study, there
was likely considerable variance in the accuracy of participants’ reports. To address this, the
present study took a very conservative approach in the definition of variables of interest (eg,
coding any evidence of possible childhood mental health disorders as “possible childhood
mental health condition;” only coding antidepressant use in participants who reported
specific medication types at specific ages, and not including participants who reported some
medication use but could not recall which type). Thus, if anything, the observed effects are
underestimates of the true longitudinal effect of adolescent antidepressant use on adult
sexual function. Finally, there were no data on the length of medication treatment, dose, or
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number of unique episodes in which they took the same medication, all of which are
important factors for future study.

Nevertheless, these data do point to a phenomenon worthy of more detailed study: namely,
the possible role of childhood antidepressant use in decreased sexual desire in young adult
women. Such future work must take into account not only replication and extension of these
effects but also the mechanisms by which such effects may occur: such work is essential for
developing better treatment plans. It may be possible to intervene in ways that do not impact
the therapeutic efficacy of antidepressant treatment while still preserving typical
development of sexual desire, such as use of non-SSRI antidepressants as a first line
treatment option. In addition, there have been several studies noting a recent trend of lower
sexual interest among teens and young adults* and greater numbers of young adults
identifying asexual orientation (ie, a lifelong lack of sexual desire?5). It is worth
investigating if the increasing number of antidepressant prescriptions being made to children
and adolescents*” is in some way related to these larger national trends.

CONCLUSIONS

The present findings, while neither conclusive nor definitive, suggest the use of
antidepressants in childhood may impair the normal development of women’s sexual desire,
particularly solitary sexual desire. There is a critical need for prospective, well-controlled
research on the effects of childhood and adolescent antidepressant use on the development of
adult sexual functioning, so that our young patients and their families can make informed
choices when balancing the known deleterious effects of untreated mental health concerns vs
possible side effects of antidepressant use on their future development.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.

The effect of childhood selective serotonin reuptake inhibitor (SSRI) use on women's adult
sexual desire, controlling for childhood and current mental health, current age, and current
antidepressant use. Error bars indicate + 1 SE. SE = standard error.
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