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Abstract. As artificial intelligence and technology advance, mobile robots capable of human intimacy are an inevitable
consequence of this progress. Such a profound shift in sexual technology will herald both advantages and disadvantages
for human intimate relationships, yet a paucity of research exists on the study of human-robot sexual relationships. We
believe a greater understanding of attitudes toward sex robots will be of value as this emerging technology progresses
from its currently incipient stage. We conducted an online survey exploring potential gender differences in attitudes and
opinions about sex robots. Survey responses were analyzed by gender, age, relationship status, relationship satisfaction
and sexual satisfaction. Results confirm our hypothesis, that men report more positive reactions to sex with robots than
women. Indeed, on no question did women report more enthusiasm or optimism about the arrival of sex robots than did
men. This conclusion begs the question, what will sex robots mean to the future of gender relations, and in particular, sexual
relationships? Engaging one another in a dialogue about the increasing impact technology will have on human intimacy can
only strengthen our efforts to mold its effect into a primarily positive one. In addition, it is our expectation that dialogue
about these gender differences can assist psychologists, sex therapists, anthropologists, roboticists and couples in navigating
technological advancements as they increasingly impact human intimacy. Indeed, this dialogue may be increasingly urgent
as the sudden and severe impact of COVID-19 raises increasing safety concerns for human/human sexual relationships.

1. INTRODUCTION

Ours is a fascinating moment in history. Advances within the fields of technology and artificial intelli-
gence interface with nearly every aspect of human existence. Controversy abounds with regards to the
potential capabilities of artificial intelligence, the risks they pose to humans, and the timeliness with
which these capabilities may be realized. These debates are compounded by exaggerated expectations
(Goertzel, 2015; Baum et al., 2011) and significant variation in professional opinion (Baum et al.,
2017; Sotala and Yampolskiy, 2015). Nonetheless, many experts in artificial intelligence predict that
within 20-55 years, high level machine intelligence will reach human ability (Muller and Bostrom,
2016). Currently, mobile intelligent machines display complex ambulatory abilities such as climb-
ing ladders and running over rocks. As artificial intelligence and technology advance, mobile robots
capable of human intimacy are an inevitable consequence of this progress. Scholars are calling for in-
creased attention and research on what will likely become dramatic shifts in human sexual expression
(Doring and Poschl, 2018; Scheutz and Arnold, 2016).

Sex robots will likely benefit humans in a variety of ways, including providing emotionally, physi-
cally, and intellectually disabled persons with opportunities for intimacy, enhancing sex therapy and
sex education techniques, providing partners to those who are geographically isolated, and creating
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novel sexual experiences for individuals and couples. Yet the potential negative consequences of sex
robots are disturbing. Possible disruption in human intimate relationships by the availability of sex
with robots is a concern voiced by many (Richardson, 2019). Challenges appear numerous, and in-
clude the objectification of women, the potential for disruption in human-human sexual relationships,
and the availability of humanoid sex partners that model a lack of personal need or agency. As an
alternative sex partner, sex robots create new avenues of concern for jealous partners (Szczuka and
Kramer, 2018). It is suggested that even less humanoid sexual technologies may shape the way we
give meanings and values to love and sex in general (Liberati, 2020), and that the availability of sex
robots seems to possess the potential to modify cultural morals (Bergen, 2020). Researchers have ex-
plored the possibility that men could find sex robots more attractive partners than humans (Szczuka
& Kramer, 2017a; 2017b), and that humans can fall in love with their sex robot (Viik, 2020).

The public’s perceptions and attitudes toward sex robots reveals that their lack of exposure to robots
may support fear of their potential and hesitations about intimacy with robots. Indeed, watching robots
was shown in one study to be more pleasurable than the more intimate act of touching them (Ediris-
inghe et al., 2018). The degree to which humans are currently self-identifying as different from robots
may also contribute to a hesitancy toward intimacy with machines (Edirisinghe and Cheok, 2017).
A negative attitude towards robots more generally, and an anthropomorphic tendency were found to
impact the willingness to purchase a sex robot (Szczuka and Kramer, 2017a).

Few studies have addressed gender differences in opinions about sex robots (Richards et al., 2017;
Scheutz and Arnold, 2016, 2018), at least among English-speaking journals. This may be due in part
because the existence of gender differences remains a controversial issue within the social sciences
(Geher and Gambacorta, 2010), though less so within the biological sciences (de Vries & Forger,
2015). Even an oft-cited meta-analysis supporting gender similarities in sexual attitudes and behav-
iors (Peterson and Hyde, 2010) found that males reported more sexual activity than females in 13
of the 14 sexual behaviors assessed, and more permissive attitudes than women in most variables
measured. While only 17% of their large sample were adults ages 30-55, these authors nonetheless
concluded that most gender differences in sexual attitudes and behaviors are small. However, gen-
der differences in sexual attitudes and behavior may be expressed more obviously in the context of
intimate relationships than on questionnaires (Brandon and Morgentaler, 2016). Further, gender dif-
ferences may be increasingly relevant to society as new developments in gender relations such as
#metoo (Kunst et al., 2019), decreases in sexual frequency (Ueda et al., 2020; Burghardt et al., 2020)
and COVID-19 (Ibarra et al., 2020) yield new challenges for intimate relationships.

It remains unclear how gender differences will influence the reception of sex robots and their impact
on human intimacy. Much of the existing research focuses on the myriad legal and ethical challenges
created by intimacy with technology (Danaher and McArthur, 2017). Research that does explore gen-
der differences in attitudes toward sex robots has focused on the potential capabilities and uses of sex
robots, as well as their possible advantages and disadvantages for humankind (Scheutz and Arnold,
2018, 2016). Men and women seem to demonstrate largely divergent opinions about sex robots, and
these differences appear immune to cohort effects. For example, men were consistently and signifi-
cantly more apt to consider multiple uses of sex robots as “appropriate” (Scheutz and Arnold, 2016).
While approximately 2/3 of men felt “in favor” of using a sex robot personally, 2/3 of women were
“against” such personal use. These authors sought to clarify these findings in a second survey (Scheutz
and Arnold, 2018).

Once sex robots become more widely available, controversies regarding sex robots that are currently
being explored on a societal level will inevitably be experienced within the context of intimate re-
lationships. Sex therapists, psychotherapists and sexual medicine specialists will eventually need to
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assist couples in negotiating these unavoidable challenges. While the small number of published sur-
veys to date have addressed general attitudes toward sex robots, this study aims to extend the existing
literature by exploring questions that will have relevance to professionals assisting individuals and
couples. In this study we explore issues such as gender differences, perceiving sex with a robot to be a
form of cheating, and willingness to sexually engage a robot differently than a human partner, as well
as the ways relationships status, degree of sexual satisfaction in current relationship, and emotional
connection with current sexual partner may impact attitudes toward sex robots.

2. METHODS

2.1. Survey

An 11-question online survey (Table 1) was developed to investigate perceptions and attitudes re-
garding sex robots. Questions were chosen with the aim of serving as a brief preliminary investiga-
tion of potentially pertinent considerations. Participants were informed that they would be taking a
confidential survey titled “The Future of Sex.” The survey requested information regarding gender,
demographics, and current relationship status and satisfaction. Additional questions queried attitudes
towards sex robots using a 5-point Likert scale. Responses were analyzed by gender, age, relationship
status, relationship satisfaction and sexual satisfaction. Surveys were obtained May 21, 2019 through
October 13, 2019 via SurveyMonkey. The survey required less than 5 minutes to complete. Survey-
Monkey recruits participants via email who have previously offered to donate time in exchange for
SurveyMonkey donating $.50 per survey to a charity of their choice. In addition, participants were of-
fered a nominal fee of $.25 for completing the survey. SurveyMonkey gathers general data on subjects,
such as their geographic region and income, when they sign up as survey respondents.

2.2. Statistical analysis

Descriptive analysis was performed on the study population. Responses between groups were com-
pared using Chi square analysis. For several analyses, positive (eg, “likely and “very likely”) and
negative responses (“‘unlikely,” and “very unlikely”’) were grouped.

2.3. Survey respondents

There were 313 survey respondents, consisting of 163 men, 146 women, and 4 individuals who identi-
fied as non-binary. Because of the limited number of non-binary subjects, those 4 were excluded from
analysis, leaving a study population of 309, with 52.8% male and 47.2% female. All respondents were
from the United States, with broad geographical distribution as follows: 22.1% in the South Atlantic
region, 17.8% Pacific, 15.2% East North Central, 13.4% Middle Atlantic, 8.9% West South Central,
7.4% East South Central, 6.0% West North Central, 5.2% Mountain, and 4.3% from New England.
Income ranged from less than $10,000 to greater than $200,000, with a mode of $50,000-$74,999.

Respondents self-identified over the following age ranges: 18-24 years, 25-34 years, 35-44 years,
45-54 years, 55-64 years, and 65 years or older. The percentage of respondents in each age bracket
is shown in Table 2. There were roughly equal numbers of individuals 44 years and younger (49.2%)
and 45 years and older (50.8%), with the largest group being 45-54 years.
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Table 1

“Future of Sex” survey with a 5-point likert scale

What is your gender? Male Female Transgender Queer Other
What is your age? 18-24 25-34 35-44 45-54 55-64 65+
What is your relationship status? Single Married/or Divorced Widowed
ina
long-term
committed
relationship
If you are currently in a relationship, how A great A lot Moderate A little Not at all
emotionally connected do you feel with deal amount
your partner?
How satisfied are you with your sex life Very Satisfied Neither Dissatisfied Very
currently? satisfied satisfied or dissatisfied
dissatisfied
How curious are you to have sex with a A great A lot Moderate A little Not at all
robot? deal amount
Do you consider sex with a robot cheating? Yes No
Can you imagine having feelings for a Very Likely Neither Unlikely Very
robot, if that robot acts loving towards you likely likely or unlikely
and appears to like being around you? unlikely
Could you be more comfortable doing Very Likely Neither Unlikely Very
certain sex acts with a robot than with your likely likely or unlikely
partner? unlikely
If you found out that your partner had sex Strongly Approve Neither Disapprove Strongly
with a robot, how would you feel? approve approve or disapprove
disapprove
Do you look forward to a time when sex A great A lot Moderate A little Not at all
with robots is easily available? deal amount
Table 2

Demographic characteristics of the sample, age (n = 309)

Frequency Percent
18-24 32 10.4
25-34 63 20.4
35-44 57 18.4
45-54 96 31.1
55-64 46 14.9
65+ 15 4.9
Total 309 100.0

Relationship status is shown in Table 3. Nearly three-quarters of respondents were either married
or in long-term committed relationships. For those in a committed relationship, when asked how
emotionally connected they felt to their partner, 58.5% responded ““a great deal”, 20.6% responded
“a moderate amount,” and 20.9% responded “a little.” Among all respondents, 49.8% indicated they
were satisfied with their sex life, 22.7% neither satisfied nor dissatisfied, and 27.5% were dissatisfied.
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Table 3

Demographic characteristics of the sample, relationship status (n = 309)

Frequency Percent
Single 59 19.1
Married, or in a long-term committed relationship 230 74.4
Divorced 16 5.2
Widowed 4 1.3
Total 309 100.0

3. RESULTS

3.1. Attitudes toward sex robots

3.1.1. Entire study population

Responses to questions regarding attitudes toward sex robots for the entire study population are pre-
sented in Table 4. In response to the question “How curious are you to have sex with a robot?” 61.5%
responded “none at all”’, and only 12% indicated “a lot” or “a great deal”. A similar result was ob-
tained for the question “Do you look forward to a time when sex with robots is easily available?” in
that 62.8% responded “not at all”, and 12.0% responded ““a great deal” or “a lot”. In response to the
question “Do you consider sex with a robot to be a form of cheating?” the population was split with
47.1% responding “yes”, and 52.1% responding “no”.

Table 4
Responses regarding attitudes towards sex robots, general population (n = 313)

Not at all A lot/great deal
How curious are you to have sex with a robot? 61.5% 12%
Do you look forward to a time when sex with robots is easily available? 62.8% 12%
Do you consider sex with a robot to be a form of cheating? Yes No
47.1% 52.1%

3.1.2. Influence of gender

We hypothesized there would be gender differences in attitudes toward sex robots. This was true for
several questions but not all, with men generally having a more positive response than women. Results
by gender are shown in Fig. 1. For example, in response to the question, “How curious are you to have
sex with a robot?” 74.0% of women responded “not at all” compared with 50.3% of men (p < 0.001).

For the question “Do you look forward to a time when sex with robots is easily available?” 24.7%
of women expressed some interest, and 75.3% none. In contrast, 48.5% of men expressed interest,
including 18.4% a great deal; 51.5% responded none at all (p < 0.001).

Men were twice as likely as women to be more comfortable engaging in certain sex acts with a robot
than with a human partner (37% vs 17% respectively, p < 0.001).

Interestingly, we saw relatively small differences in responses between genders to the question “Do
you consider sex with a robot to be a form of cheating?” Women’s responses were: 52.7% yes and
47.3% no. In contrast, 42.0% of men responded yes and 58.0% responded no, (p = 0.05).
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Fig. 1. Comparison of male and female responses to six questions regarding sex robots. Comparison of male and female
responses all differed significantly with P < 0.001 except for the question asking “Do you consider sex with a robot to be a
form of cheating,” for which P = 0.05.
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3.1.3. Influence of age

Women showed no significant differences in responses based on age. The results for men are presented
in Table 5. We chose to compare younger men ages 1834 to men ages 55 and older. Differences
between younger and older men were relatively small except for curiosity about having sex with a
robot which was endorsed by 67% of younger men and 41% of older men (p = 0.02).

Table 5

Survey results from men stratified by age

Questions Men age 18-34 Men age 55 and older ~ p-value
How curious are you to have sex with a robot? Notatall Anyinterest Notatall  Any interest

33.3% 30.9% 59% 41% 0.02
Do you consider sex with a robot to be a form of cheating? No Yes No Yes

53.6% 46.3% 59% 1% NS
Can you imagine having feelings for a robot, if that robot acts ~ Not at all Likely Not at all Likely
loving towards you and appears to like being around you? 40.5% 33.3% 64.1% 25.6% NS
Could you be more comfortable doing certain sex acts with a Not at all More Not at all More
robot than with your partner? 30.9% 42.9% 46.1% 33.3% NS
If you found out that your partner had sex with a robot, how Disapprove  Approved Disapprove  Approved
would you feel? 37.9% 24.4% 38.5% 20.5% NS
Do you look forward to a time when sex with robots is easily ~ Notatall Someinterest Notatall Some interest
available? 66.7% 33.3% 64.11% 35.9% NS

3.1.4. Impact of relationship status

Women showed no significant differences based on relationship status. For men, several questions re-
garding sex with robots differed between single men and those in a long-term committed relationship.
Curiosity regarding sex with a robot was endorsed by 70% of single men and 46% of married men
(p = 0.01), of which 36% and 14% respectively responded ““a lot”. Similarly, 39% of single men
expressed the possibility of being able to experience feelings for a robot, compared with 19% with
married men (p = 0.02). When asked if they were looking forward to a time when sex with robots
was easily available, 73% of single men and 43% of married men responded affirmatively, of which
36% and 15% responded “a lot,” respectively (p = 0.002).

3.1.5. Emotional connectedness

We investigated whether responses differed based on degree of emotional connectedness for those
currently in a relationship. Again, we found no differences for women. Among men currently in a
relationship, overall endorsement of curiously about having sex with a robot was similar with 50% of
men who felt connected and 55% of men who felt unconnected (p = NS), of which 26% endorsed
this enthusiastically for those not connected compared with 17% for those who felt connected. The
belief that sex with robots is a form of cheating was endorsed by 51% of men who felt connected to
their partner, and only 35% of men who did not feel connected (p = 0.07, NS).

4. DISCUSSION

For most people, sex is a critical aspect of an intimate relationship. In a world evidencing increasing
levels of depression (Liu et al., 2020), stress (Torales et al., 2020; Liu et al., 2017), social isolation
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(Abrams et al., 2020; Hidaka, 2012), and the significant sexual challenges precipitated by COVID-
19 (Ibarra et al., 2020), a committed sex partner offers a powerful elixir for life’s challenges. Any
dynamics that impact human intimate relationships are thus worth discussion and attention.

Sex robots are an inevitable outgrowth of the massive technological expansion enjoyed by modern
humans. It is likely that infants born today will know a world where sex robots are available and
accessible. Such a profound shift in sexual technology will herald both advantages and disadvantages
for human intimate relationships. This survey was conducted to explore gender differences in attitudes
about sex robots.

Previous researchers explored the effect of gender and age on attitudes about sex robots (Scheutz and
Arnold, 2016) as well as men’s relationship status and sexual fulfillment on their intention to buy a
sex robot (Szczuka & Kramer, 2017a; 2017b). The current study extends previous knowledge with an
initial attempt to explore some of the issues that are likely to surface in intimate relationships once sex
robots become available. For example, one of the most common issues that bring couples to therapy is
infidelity. Thus, a key question in the current survey is whether sex with a robot would be considered
cheating. Our study showed that 42% of men and 52.7% of women responded affirmatively, making
it one of the most relevant items in this survey from the standpoint of practitioners in sex therapy
and sexual medicine. Similarly, the question assessing willingness to engage in certain sex acts with a
robot rather than a human is an initial attempt to explore the possibility that people may find sex with
a robot more fulfilling in some ways than sex with a human partner. To the best of our knowledge,
ours was the first survey to examine the impact of all of these variables from this perspective. More
research is needed to better comprehend these potential challenges.

Our results confirmed that men consistently report more positive reactions to sex with robots than
women, as reported in prior research. Men expressed twice as much curiosity to have sex with a
robot; they were twice as likely to imagine having romantic feelings for a robot; twice as likely to
imagine engaging in certain sex acts with a robot partner versus a human partner; and four times
as likely to approve of their romantic partner having sex with a robot. In all, twice as many men
look forward to a time when sex robots are available, with three times as many men than women
reported looking forward to it “a lot.” Indeed, on no question did women report more enthusiasm
or optimism about the arrival of sex robots than did men, and women were largely disapproving of
a partner having sex with a robot. Past research has suggested that people who fantasize more and
engage in more risky sexual behavior may be more likely to have sex with a robot (Richards et al.,
2017). This finding may help to explain the significant differences we found between males and
females in their reactions to sex robots, as research has consistently demonstrated that males report
having sexual fantasies more than females (Baumeister et al., 2001), as well as engage in more risky
sexual behaviors (Cubbins and Tanfer, 2000). If replicated, future research may continue to explore
the reasons why males and females consistently demonstrate such different opinions of sex robots and
their perception of potential benefits of having sex with a robot.

Men who were more satisfied with their sex lives also expressed more interest in having sex with
robots. This finding appears consistent with previous research suggesting that sexual fulfillment does
not influence men’s desire to purchase a sex robot (Szczuka & Kramer, 2017a; 2017b). Perhaps the
men in our sample who were more satisfied with their relationships were simply more adventurous,
or more sexual, than men who expressed less satisfaction.

We found only one age effect which suggested that male millennials (men ages 18-34) were signif-
icantly more curious to have sex with a robot than men age 55 and older. This result is consistent
with past research demonstrating minimal cohort effects on attitudes toward sex robots (Scheutz and
Arnold, 2016). Future research can further explore and clarify potential cohort effects.



12 M. Brandon et al. / Curiosity and other attitudes towards sex robots: Results of an online survey

While the phenomenon of sex robots was introduced to the general public by David Levy in his
groundbreaking book, Love and Sex with Robots (2007), there remains a paucity of research explor-
ing attitudes and opinions toward sex robots (Richards et al., 2017). Our survey results were robust
and consistent with previous research (Scheutz and Arnold, 2016) and with our predicted differences
in gender responses. In spite of the fact that some women will inevitably be attracted to and enjoy
having sex with robots, and male sex robots are already being manufactured to meet this demand, our
research continues to suggest that men will be the overwhelming consumers of sex robots. Indeed,
historically through today, males and females demonstrate significant differences in many sexual be-
haviors (Archer, 2019). For example, in spite of demonstrated female interest, men remain the primary
consumers of porn (Carroll et al., 2017) and prostitution (Hammond & van Hooff, 2020). Men report
higher libidos (McNulty et al., 2019), a greater number of sex partners (McBurney et al., 2005), desire
more sexual frequency (Smith et al., 2011) and a wider variety of sex acts (Schmitt et al., 2001), mas-
turbate (Herbenick et al., 2010) and fantasize more than women (Wu et al., 2016; Baumeister et al.,
2001). Men also report lower sexual disgust responses (Prokop and Jancovicova, 2013), and a greater
willingness to take sexual risks than females (Cubbins and Tanfer, 2000). Men display the majority of
paraphiliac interests (Dawson et al., 2014). In erotic scenes, males more typically attend to the gen-
itals of the participants while females are more apt to focus on broader personality and relationship
characteristics of the individuals, as well as the scene and context of the situation (Morandini et al.,
2019). Taken together, these findings may indicate that males will more robustly seek and enjoy sex
with robots than females.

This conclusion begs the question, What will sex robots mean to the future of gender relations, and
in particular, sexual relationships? Engaging one another in a dialogue about the increasing impact
technology will have on human intimacy can only strengthen our efforts to mold its effect into a
primarily positive one. Certainly, with the sudden and severe impact of COVID-19 on the potential
safety of nearly all sexual activity, sex robots may soon offer a safe alternative to human sexual
relationships.

Our results must be interpreted in light of the limitations inherent in this research. Most obviously,
there are limitations inherent in data gathered via crowdsourcing techniques. Online survey research
solicits self-selected participants who may not adequately generalize to the population as a whole.
Uncontrolled risks and biases may include cognitive bias, misinterpretation of questions, and mali-
cious responding. Second, a limitation of our questionnaire includes the fact that all of our questions
about attitudes toward sex robots were skewed in the positive direction and thus may be particularly
susceptible to response bias. Third, sexual orientation and alternative relationship types were not as-
sessed and may impact opinions about sex robots. Fourth, this research is based on speculation about
experiences that will happen decades into the future. Younger cohorts, more accustomed to technol-
ogy interfacing with all aspects of their personal lives, may have significantly different perceptions of
sex with robots than adults are expressing today. As such, these results may prove inaccurate. Fifth,
limitations of a cross-sectional research design include the inability to draw causative conclusions
from the data obtained. For example, a third unassessed variable could be responsible for the apparent
gender differences we have found, such as level of libido. Indeed, past research has considered corre-
lations between positive reactions toward sex robots and the tendency to fantasize and engage in risky
behavior (Richards et al., 2017). Researchers have speculated that cognitive style, and in particular
Asperger’s Disorder, may explain men’s receptivity to sex dolls (Ciambron et al., 2017). Potential
similarities in attitudes toward sex robots and prostitutes have been identified (Koverola et al., 2020;
Gonzalez-Gonzalez et al., 2019; Richardson, 2016). For example, both sex robots and prostitution
promote the objectifying of sex partners and involve the exchange of money for sex. Perhaps people
with more positive attitudes toward prostitution will feel similarly toward sex robots. Further research
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will be necessary to more fully expand on and clarify these questions. Sixth, our questionnaire was
created for the purpose of this study only, and has not been scientifically validated. Finally, the con-
struct of sex robots was not defined for our research subjects. As such, it may be that individuals
interpreted their responses based on a personal meaning of the term, rendering the compilation of our
data less meaningful.

5. CONCLUSION

Today’s widespread technological expansion impacts perhaps every aspect of human life. Sex robots
are an inevitable consequence of this progress. The impact sex robots will have on human intimacy
remains controversial and deserves our attention, particularly as human gender relations are already
impacted by socio-cultural evolution and advancement. Our research replicates and expands on past
findings that males have significantly more positive opinions and attitudes about sex robots than fe-
males. Indeed, on no question did women report more enthusiasm or optimism about the arrival of
sex robots than did men. It is our expectation that dialogue about these gender differences can as-
sist psychologists, sex therapists, anthropologists, roboticists and couples in navigating technological
advancements as they increasingly impact human intimacy. Further research can only facilitate our
challenge of utilizing sex robots to mostly enhance, rather than detract, from human intimacy and
sexual satisfaction.
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