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KEYWORDS Summary Coronavirus is an infectious disease that has affected many countries, changing
Covid-19; daily life. For many individuals, sexual activity has decreased, physical contact within couples
Sexual health; has been reduced. Obviously, to maintain a safe sex life, it is essential to know how to avoid
Sexuality the virus transmission. Distance creates irritability, fear, anxiety, endangering sexual life: it is

reasonable to have sex between cohabiting partners unless one or both are at risk of infection.
Despite this, the pandemic allows us to think of new sexual intimacies mediated by sextoys and
technology. Not all distant couples are willing to have sex online, and it is difficult for singles
to engage in casual sexual relations, so after the pandemic there will be many couples who
will have to remodel and many singles who will seek a partner. Using the Internet to maintain
active sexual activity appeared to be an excellent alternative to diminish the distance between
partners or to increase online knowledge. The most common advice for separated couples was
to maintain constant digital contact to alleviate nostalgia and lack. This was the springboard to
use sexting, meeting via webcam or making a hot call that make the couple more uninhibited.
Using the webcam, also sometimes with the possibility to use sex toys, could create also the
opportunity to enrich the future sexual repertoire. Practicing online sex with the stable partner
far from home has helped some to keep their desire active and to satisfy it in order to be able
to realize it once the pandemic has ended. The purpose of this narrative review of available
evidence on sexuality during COVID-19 pandemics is to provide recommendations to help people
facing their sexual life in this critical period.

© 2020 Sexologies. Published by Elsevier Masson SAS. All rights reserved.
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60,534,526 confirmed cases of Covid-19 (in accordance with
the applied case definitions and testing strategies in the
affected countries) and a reported 1,426,101 deaths (World
Health Organization, 2020). The most common transmission
routes of the novel Coronavirus include direct transmis-
sion (through coughing, sneezing and droplet inhalation) and
contact transmission (contact with oral, nasal, and ocular
mucous membranes) (Qiu et al., 2020). Respiratory droplets
and physical intimacy, which implies being within some-
one’s personal space (e.g., hugging and kissing), are the
two main vectors for the transmission of SARS-CoV-2 (Chen
et al., 2020). Humanity has witnessed a high and rapid
increase of mortality, especially among the elderly who have
been obliged to face the disease and die alone, in intensive
care wards, without the proximity of their loved ones. In
many countries, people have felt in danger while being iso-
lated and quarantined for almost three months. They had
to reduce or entirely eliminate all close social contact and
live their lives within their own homes. It has been a dif-
ficult period for everyone: children and adolescents have
been unable to attend school and see their companions or
friends, unemployed women and men have been trying to
survive on their savings and some elderly people have been
left alone at home or in retirement homes. Everyone has
had trouble dealing with the situation of stress and discom-
fort that has threatened our lives and those of our families.
Sexuality has undoubtedly been a very important part of
this and may have been subject to variations for those who
have had to spend three months apart, for people who have
only been able to see their partners via smartphone, or
for married couples or cohabitants forced to live together
for 24hours a day, sometimes with children and/or with
parents (quite rare nowadays); a situation that may have
strengthened their relationship or, to the contrary, created
new problems. Covid-19 has also affected sexuality among
adolescents, young people and adults, transforming their
attitudes towards long-distance couples.

Materials and methods

We included in this narrative review all the literature found
on the specific aspect of sexuality in the Covid-19 era. Using
Pubmed and PsycIinfo, we ran a search for the following
terms: ‘‘sexual’’ and ‘‘Covid-19’’; Covid-19; coronavirus;
2019-ncov; ARS-Cov-2; Cov-19. We found a total of 337 arti-
cles (Covid-19 or coronavirus, or 2019-nCoV, or SARS-CoV-2,
or Cov-19). We selected all the articles written in English,
originating from Western Countries, to facilitate cultural
interpretation and access to the full text, based on the avail-
ability of data presented. After reading the abstracts, we
selected 28 articles based on their contents and aims. After
reading the full text, we selected 20 articles for this review.
In the following paper we will discuss sexuality during the
Covid-19 era, considering different aspects such as sexual
health and function, masturbation, relationships and sexual
transmission, also in specific subgroups such as youths and
LGBTQ.

Sex during the pandemic

The pandemic has obviously complicated sexual inter-
course, changing social relations around the world due to
restrictions and the fear of contracting the disease (Van
Doremalen et al., 2020). The fear of contagion brought sud-
den change, giving people no time to adapt to the new
situation — a dramatic period during which images of dis-
ease and death were broadcasted daily on social media.
The literature has examined the psychosocial responses of
the population to the grave situation and the most frequent
topics are fear, depression, anger, a sense of guilty, pain and
loss, post-traumatic stress and stigma (Pan et al., 2020).
Everything has been turned upside down, daily routines and
freedom have been restricted, there has been a loss of inde-
pendence and a loss of work, which has instilled a sense of
uselessness among men and a sense of helplessness in the
face of the emergency (Qiu et al., 2020).

Couples have been weakened by being confined at home
together for 24hours a day, space limitations, quarrels
between cohabitants and differences of opinion. But all
negative emotions also have a negative impact on sexual
intercourse, in fact sexual health is part of emotional and
social well-being (Li et al., 2020). During this period, sex-
ual relationships between partners have suffered; in couples
with children, the negative impact has been reinforced by
the continuous presence of children at home, due to the clo-
sure of schools, and consequently the difficulty in seeking
and finding moments of intimacy. Sexuality is greatly influ-
enced by sexual desire and the latter is inhibited by negative
moods. Indeed, emotions such as anxiety and depression
have been associated with low levels of desire. To the con-
trary, those who were in a stable relationship but did not live
together have felt strong mutual desire that they have been
unable to satisfy due to the restrictions imposed. In these
cases, however, the use of Internet has potentially been the
source of a different sexual experience, even though not all
couples were willing to engage in online sex.

The situation has been different for single people for
whom casual sexual intercourse has been made difficult.
For those accustomed to extramarital intercourse (at work
or elsewhere), there has been no opportunity to fulfill their
sexual desires, firstly because almost employment has been
reduced and secondly due to forced coexistence and limited
outings (Chen et al., 2020). Considering the WHO guide-
lines on social distancing and sexual abstinence, facing the
pandemic has been tough for those without a stable sex part-
ner. Hence, a safe recommendation for people who wanted
to satisfy their sexual needs without the risk of infection
has been masturbation (Turban et al., 2020). According to
Kaplan (1974), masturbation is a construction and should
fulfil sexual fantasies. Furthermore, the quarantine could
be viewed as an opportunity to create new fantasies and
discover new preferences through documentaries, films and
educational materials. Not only have psychological implica-
tions decreased sexual desire, but logistical problems have
also reduced sexual relations. A British study presented
data from a cross-sectional epidemiological online survey
(Jacob et al., 2020). In this sample of 868 British adults self-
isolating owing to the Covid-19 pandemic, the prevalence
of sexual activity was lower than 40%. In an American study
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conducted on couples (Lehmiller et al., 2020), many parti-
cipants (43.5%) reported a decline in the quality of their sex
life, with the remainder reporting either no change (42.8%)
or an improvement (13.6%). An Italian study (Schiavi et al.,
2020) confirmed a decrease in sexual function and quality
of life, in women of reproductive age, during the social
restriction period due to the Covid-19 epidemic. Despite
the extended cohabitation time, women who live with their
partners have significantly reduced sexual activity. Specif-
ically, the proportion of women who engaged in sexual
intercourse >4 times a month, prior to governmental mea-
sures, decreased significantly.

A Polish study (Fuchs et al., 2020) also found that the
number of women with sexual dysfunction (overall FSFI
score of 26 or below) before the pandemic was 15.3%,
while this figure increased to 34.3% during total lockdown.
They also found a decreased frequency of sexual intercourse
compared to the previous period. The majority of women
declared that the reason might be associated with isola-
tion from the partner (41.5%), 39.3% felt a lack of desire
caused by stress, and 16% declared that misunderstandings
with their partners were among the causes. Finally, only 3.2%
women feared that SARS-CoV-2 could be transmitted dur-
ing sexual contact. Similar results were found in a Turkish
study (Yuksel and Ozgor, 2020). Participants had significan-
tly better total FSFI scores before the pandemic than during
the pandemic (20.52 vs. 17.56, P=0.001). However, the dif-
ferences regarding lubrication and pain between the two
time periods were not statistically significant (P=0.503 and
P=0.121, respectively). The other three domain scores for
arousal, orgasm, and satisfaction were significantly higher
before the pandemic than during it (3.34 vs. 2.17, P=0.001;
3.47 vs. 2.02; P=0.001; 2.97 vs. 2.45; P=0.045, respec-
tively).

In an Australian study (Coombe et al., 2020), participants
reported an equal median of sexual partner (one) in 2019
and during lockdown. However, 89.8% (847/943) reported
sexual activity in 2019 and 60.3% during lockdown. Most
participants (53.5%) reported having less sexual activity dur-
ing lockdown than during 2019, with a small proportion
(14.3%) reporting that they were having more sex. There
was no difference in the frequency of sexual activity by gen-
der, although this did vary according to sexual orientation
(P<0.01) and relationship status (P<0.01). Across all varia-
bles, men who have sex with men (MSM) were the most likely
to report having less sex than in 2019 (70.0%) and those in a
cohabitating relationship were the most likely to report hav-
ing less sex with a girl/boyfriend (41.8% vs. 45.1%;) or with a
casual hook-up (7.8% vs. 31.4%). Singles had significantly less
sex with a girl/boyfriend during lockdown compared with
those in cohabitating relationships (26% vs. 0.9%; P<0.01).
A smaller number of participants (1.2%) reported having par-
ticipated in group sex, swinging or threesomes since the
lockdown, compared with 2019.

Regarding sexual activity, when participants were asked
if they had changed their sexual practices because of Covid-
19, 14.6% reported that they were using sex toys more often
on their own and 26.0% reported that they were masturbat-
ing more. When stratified by frequency of sexual activity
during lockdown, those who reported less or no sex during
lockdown were more likely to report using sex toys alone
(18.3% vs. 8.3) and masturbating alone (35.6% vs. 10.3%),
compared with those who reported the same amount or

more sex since Covid-19. A total of 98 participants (11.5%)
reported that they bought a sex toy during lockdown and of
these, 24% indicated that this was their first (Coombe et al.,
2020).

Sexual transmission

Studies have shown that the virus is present in saliva, so
kissing, which is the most common practice during sexual
intercourse, is very risky during the pandemic. Unfortu-
nately, fecal-oral transmission is also possible, as the virus
has been found in the feces samples of infected patients
(Ott and Santelli, 2007) and in the seminal fluid and urine of
infected people. However, there is no evidence that Covid-
19 is transmitted through vaginal or anal intercourse, but
there is some evidence of oral-fecal transmission and this
implies that anilingus may represent a risk of infection.
Infected pregnant women who had a vaginal delivery have
not given birth to infected babies, but SARS-CoV-2 may be
present in the semen of recovering patients (Eaton et al.,
2018). The disease may be present in the male reproductive
tract and although the virus cannot replicate, it can persist.
In this case, if it is present in the sperm, then it would be
essential to prevent transmission through abstinence or the
use of condoms (Centers for Disease Control and Prevention,
2020). Sexual expression is a central aspect of health; some-
times this aspect is neglected by health professionals and
many individuals can develop insidious thoughts at a par-
ticular moment, when mental health is most susceptible.
For example, some groups representing sexual and gender
minorities may be victims of sexual stigma, as revealed
by the trauma caused by other pandemics such as AIDS.
Therefore, recommending abstinence may evoke memories
of stigmatization and prolonged abstinence is unlikely to
be effective, given the well-documented failures of public
health interventions on this subject (Ott and Santelli, 2007).
Abstinence is the most basic approach to sexual health dur-
ing the pandemic, in fact, during a pandemic, masturbation
is a further safe recommendation for people to satisfy their
sexual needs without the risk of coronavirus infection.

Sexual health is everyone’s right and sexual activity is
a fundamental part of life and physical health in general.
Poor health can affect sexuality, as is the case for dia-
betes, chronic pain, depression, heart disease, and cancer,
which can impair sexual function. Quarantine during the
pandemic has compressed sexual activity and little infor-
mation has been given on how to maintain good sexual
health. WHO defines mental health as ‘‘a state of physical,
mental and social well-being’’ and not just the ‘‘absence
of disease’’ and in times of pandemics, mental health is
extremely important (Sayers, 2001). Sexual health is essen-
tial part of the general health of couples and families.
Studies have correlated sex with greater mental health
satisfaction, increased levels of intimacy and love in rela-
tionships, improved ability to perceive, identify and express
emotions, and the reduced use of defense mechanisms
(Zhang et al., 2020).
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Sexual desire

In a Spanish study (Ballester-Arnal et al., 2020), the
total sample was divided into three quite similar sub-
groups. Approximately one third, 35.9%, stated that they
had greater sexual desire during confinement, 34.9% had
less desire and 29.1% nearly the same. However, there
were significant differences according to gender. Women
represented a significantly higher percentage (37.8% of the
female participants), among those who felt more desire
than usual, than men done (29.1% of the male participants;
x*=15.844, P=0.015). In general terms, desire decreased
among men while it increased among women.

An Italian study (Panzeri et al., 2020) found that 12.1%
men and 18.7% women perceived an increase in sexual
desire during the lockdown, while 18.2% men and 26.4%
women perceived a decrease in sexual desire. Men (15.2%)
and women (20.9%) observed an increase in arousal during
the lockdown, while 12.1% men and 20.9% women observed
a decrease in arousal during the same period. Moreover,
women found it more difficult to reach an orgasm than men
(6.1% men, 17.6% women), while in comparison with the pre-
lockdown period, men reported reaching orgasms faster and
more frequently than women (15.2% men, 3.3% women).

In relation to the three main areas of research (sex-
ual desire, arousal, and orgasm), most of the participants
reported no changes with respect to the pre-lockdown
period. For both sexual desire (69.7% men and 54.9% women)
and arousal (72.7% men and 58.2% women), men predomi-
nantly stated that they did not notice any difference, while
for orgasms, there was hardly any difference between gen-
ders (78.8% men and 79.1% women). Finally, 9.1% of the
men and 26.4% of the women declared that their sexual
intercourse frequency had increased during the lockdown,
whereas 24.2% of the men and 30.8% of the women reported
a decrease in frequency. These results show that there may
be gender differences in the way the lockdown influenced
the frequency of sexual intercourse, seemingly because this
aspect of sexuality is more easily influenced in women.
These conclusions are further confirmed by the fact that
more men than women answered that they perceived no
difference at all (76.7% men, 42.9% women).

Youths, minorities and sexual health: the use
of the Internet

Youths

A survey on adolescents (Orben et al., 2020) showed that
10% of them masturbated during the lockdown. The survey
also underlined that 16% of the sample used chat and social
media for sexting and 5.5% used dating applications. The lit-
erature would suggest that the amount of free time, lack of
intimacy with other people and the stress caused by the pan-
demic has increased masturbation and porn consumption.
The use of digital communication has been a good strat-
egy to maintain a certain level of sexual activity during the
pandemic, and has translated in a reduced consumption of
pornography. The state of alarm forced everyone to stay
at home, changing interpersonal relationships and sexual

habits accordingly. In fact, Pornhub (Coronavirus Update,
2020) statistics relative to the use of pornographic mate-
rial reflect this situation. During the lockdown, the website
offered free access to the Premium version to encourage
everyone to stay at home to ensure physical distancing. It
became evident that as people were spending more time at
home, either self-isolating or working at home, that traffic
to Pornhub had risen. Worldwide traffic to Pornhub was up
11.6% on March 17th. The largest use (31.5%) occurred in
early morning, as people who did not need to go to work
the following morning spent more time on the site. Traffic
at around 1pm was also higher, when most people usually sit
down for lunch. Covid-19 has had a severe impact on sexual
and reproductive health, even among young people and ado-
lescents. Young people who studied away from home were
forced to return and give up their independence, weakening
relations between peers (Orben et al., 2020). The effects of
this deprivation of privacy and physical contact with peers
are unchartered territory and the repercussions will be seen
in the long term. For most young people, social distancing
has led to a reduction in sex, but during the first peak of the
pandemic, about one third of young people reported that
they were still meeting close friends and having sex (Orben
et al., 2020). In fact, the consequence of physical distanc-
ing has been online entertainment, today’s young people are
digital natives and are used to communicating via Internet
(Common Sense Media, 2020). The medium offers various
types of interactions, including conversations, online dat-
ing, sexting, virtual sex and other online activities (Scott
et al., 2020).

The pandemic has raised obstacles to contraceptive and
other services for young people of all ages, and recently a
group of doctors offered guidelines and practice protocols
for providing young people with contraceptives as an essen-
tial service, despite the difficulties caused by the disease, as
well as strategies to maximize access and privacy (Wilkinson
et al., 2020). The use of remote medicine has expanded, but
many aspects make it particularly challenging for some age
groups (Williams et al., 2018). Everyone has their own pri-
vate life, but it is difficult for young people to achieve a
certain degree of privacy within their own home, making
remote consultations difficult (Committee on Adolescence
and Council on Clinical and Information Technology, 2012).

LGBTQ

Pandemics always raise barriers to the care of LGBTQ youth,
young people in foster care or detention centers and of
most vulnerable young people (Tyler and Johnson, 2006). A
study on adolescents belonging to sexual minorities found
an increasing rate of masturbation in 13% of the sample
(Nelson et al., 2020). LGBTQ youth are more likely to have
poor mental health and well-being than their non-LGBTQ
peers. The research findings are related to experiences of
discrimination, victimization and rejection by their family,
their peers and communities. LGBTQ youth are therefore
likely to be severely impacted by the physical distancing
implemented to contain the spread of Covid-19. Physical
distancing can also result in confinement within insulated
domestic environments lacking in support. Such circum-
stances are associated with mental health disorders (e.g.,
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depression and suicide) and a high likelihood of engaging
in health risk behaviors (e.g., use of drugs and self-harm)
(Russell and Fish, 2016). Yet, LGBTQ youth may be more
likely than their non-LGBTQ peers to search for resources
and online communities (Mclnroy et al., 2019). A study
on adolescents belonging to sexual minorities found an
increased rate of virtual sex in 10% of the sample and the
use of pornography in 5% (Nelson et al., 2020). An Israeli
study on MSM revealed that, in defiance of social-distancing
restrictions, 39.5% of the sample had met a new casual sex
partner during that period. 84% of them had had up to 3
sexual partners, while 2.1% had met more than 10 sexual
partners, and 2.4% reported taking part in in-house orgies.
Men who engaged in casual sex despite the social-distancing
regulations were more commonly younger, single, and less
educated compared with participants who abstained from
casual sex. They also exhibited higher levels of mental dis-
tress and lower levels of well-being compared with those
who abstained from casual sex. Among those who had casual
sex during the social-distancing period, 72.1% reported that
the number of casual sex partners was lower than in the
pre-social-distancing period. Participants also reported hav-
ing reduced their risky sexual behaviors in comparison with
the pre-social-distancing period. Specifically, they were less
likely to kiss their sexual partner, indulge in anal or oral sex,
consume illicit drugs or alcohol during sex and pay or be paid
for sex. During the social-distancing period, they were more
likely to use condoms or PREP during casual sexual inter-
course than in pre-pandemic times. Since the imposition of
social distancing rules, participants have met sexual part-
ners mainly through online dating applications and social
media and have increased their use of sex phone, webcams,
and porn as compared to the period prior to the COVID-19
outbreak (Shilo and Mor, 2020).

Sexual health

Even access to abortion, due to logistical and economic chal-
lenges, has been a problem for young girls. In fact, on 19 May
2020, eleven American states took advantage of the pan-
demic to ban or limit access to abortion, considered to be
‘‘non-essential health care’’ (Jones et al., 2020). In Amer-
ica, young people can access SRH services in health centers,
which offer mental health services, counseling, social ser-
vices and resources such as condoms, birth control pills and
treatment of sexually transmitted diseases.

The solution could be to reach out to vulnerable
populations, such as young people, to offer care. They
could promote the use of products such as condoms,
self-administered hormonal contraceptive injections, online
platforms that send oral contraceptive pills and screening
kits for the treatment of sexual disease at home. This would
help young people to take care of their health, by preventing
unwanted pregnancies or avoiding disease.

Another important element is sex education, essential for
sexual and reproductive health; this has already been lim-
ited in many countries on the American continent (Brener
et al., 2017) and, with the pandemic, has probably not been
included in online lessons. As a result, young people search
online for information, but this is often inaccurate and does

not contain specific information (Strasburger and Brown,
2014).

Hope may be found if health-care professionals were
to offer their time to listen and advise their patients in
difficult times. In addition, there is a need to improve
professional knowledge and skills and to approve the cen-
tral role of health services in sexual counseling. The latter
could be facilitated through the use of call centers and
mass media such as: hotlines, online consultations, online
chats, email counselling, VIH testing, advice in the fields of
involuntary pregnancy, fertility and natal care, violence and
abuse and cancer screening (Kirana and Tripodi, 2020). Pre-
cisely because of the important role played by sexuality in
most peoples’ lives, healthcare professionals should con-
sider the idea of approaching patients on this topic whenever
possible.

During a pandemic, human beings develop new needs
due to the trauma suffered: trauma is defined as a deeply
distressing or disturbing experience. After the pandemic,
some people may develop post-traumatic stress disorder,
in which a person experiences intrusive negative thoughts
and psychological distress. This aspect should currently be
underlined during sexual counselling, in an attempt to con-
sider the impact of the pandemic on sexuality.

Conclusions

During this pandemic, people have been watching news, see-
ing what was happening in China, South Korea and Italy,
and anticipating that the same situation might arise within
their local community. People have felt the psychological
consequences of trauma well before the actual trauma was
experienced. This could be called a *‘pre-traumatic’’ stress
disorder. It is clear that the trauma is still not over and
more is probably yet to come. Within this context of great
uncertainty, people continue to live their lives. In or out
of lockdown, there remains a need for contact, love, flirting
and sexual expression. These human needs may be amplified
or reduced, but they are still there. The clinical signifi-
cance of the dynamic interplay between sexual well-being,
individual-specific psychological factors and the social envi-
ronment during the pandemic, remains to be elucidated. For
the predictable future, health care professionals will need
to incorporate new scientific advances regarding COVID-19
into how they think about sexual health and risk (Turban
et al., 2020).

Health care professionals should consider all of these
aspects, within the complex variability that will soon appear,
in order to provide advice that will allow people to have the
most pleasurable sex life possible while ensuring the highest
possible personal and social security. The important role of
the Internet in this new scenario should be assessed, evalu-
ated and considered as a tool for the enhancement of sexual
health (Eleuteri et al., 2018), especially within the context
of the Covid-19 pandemic.

Disclosure of interest

The authors declare that they have no competing interest.

e59



S. Eleuteri and G. Terzitta

References

Ballester-Arnal R, Nebot-Garcia JE, Ruiz-Palomino E,
Giménez-Garcia C, Gil-Llario MD. “‘INSIDE’’ project on
sexual health in Spain: sexual life during the lock-
down caused by COVID-19. Sex Res Social Policy 2020.,
http://dx.doi.org/10.1007/s13178-020-00506-1.

Brener ND, Demissie Z, McManus T, Shanklin SL, Queen
B, Kann L. School Health Profiles 2016: Character-
istics of Health Programs Among Secondary Schools.

Atlanta: Centers for Disease Control and Prevention;
2017, Accessed at: https://www.cdc.gov/healthyyouth/
data/profiles/pdf/2016/2016_Profiles_Report.pdf.

ChenY, Chen L, Deng Q, Zhang G, Wu K, Ni L, et al. The presence of
SARS-CoV-2 RNA in the feces of COVID-19 patients. J Med Virol
2020;92:833—40, http://dx.doi.org/10.1002/jmv.25825.

Committee on Adolescence and Council on Clinical and Informa-
tion Technology. Standards for health information technology to
ensure adolescent privacy. Pediatrics 2012;130:987—90.

Common Sense Media. Common Sense Media/SurveyMonkey
poll: coronavirus and teenagers; 2020, Accessed at:
https://www.surveymonkey.com/curiosity/common-sensemedia
-coronavirus/.

Coombe J, Kong FYS, Bittleston H, Williams H, Tomnnay J,
Vaisey A, et al. Love during lockdown: findings from an
online survey examining the impact of COVID-19 on the sexual
health of people living in Australia. S>ex Transm Infect 2020.,
http://dx.doi.org/10.1136/sextrans-2020-054688.

Coronavirus Update — April 14. Pornhub Insights; 2020, Accessed at:
https://www.pornhub.com/insights/corona-virus.

Eaton LA, Kalichman SC, Kalichman MO, Driffin DD, Baldwin R,
Zohren L, et al. Randomised controlled trial of a sexual risk
reduction intervention for STI prevention among men who have
sex with men in the USA. Sex Transm Infect 2018;94:40-5.

Eleuteri S, Rossi R, Tripodi T, FabriziA, Simonelli C. Sexual health in
your hands: how the smartphone apps can improve your sexual
wellbeing? Sexologies 2018;27:139—43.

Fuchs A, Matondg A, Pilarska J, Sieradzka P, Szul M, Czuba B, et al.
The impact of COVID-19 on female sexual health. Int J Environ
Res Public Health 2020;17:7152.

Jacob L, Smith L, Butler L, Barnett Y, Grabovac |, McDermott D,
et al. Challenges in the practice of sexual medicine in the time
of COVID-19 in the United Kingdom. J Sex Med 2020;17:1229—36.

Jones RK, Lindberg L, Witwer E. COVID-19 abortion bans and their
implications for public health. PSRH 2020;52:65—8.

Kaplan HS. The new sex therapy. New York: Brunner/Mazel; 1974.

Kirana E, Tripodi F. Sexual relationships during the lockdown: adjust-
ing sex counselling and therapy to the restriction of quarantine.
ESSM Today 2020;43:3—8.

Lehmiller JJ, Garcia JR, Gesselman AN, Mark KP. Less sex,
but more sexual diversity: changes in sexual behavior dur-
ing the COVID-19 coronavirus pandemic. Leis Sci 2020.,
http://dx.doi.org/10.1080/01490400.2020.1774016.

Li D, Jin M, Bao P, Jin M, Zhao W, Zhang MD. Clinical characteristics
and results of semen tests among men with coronavirus disease
2019. JAMA Netw Open 2020;3:€208292.

Mclnroy LB, McCloskey RJ, Craig SL, Eaton AD. LGBTQ youths’ com-
munity engagement and resource seeking online versus offline.
J Technol Hum Serv 2019;37:315e33.

Nelson KM, Gordon AR, John SA, Stout CD, Macapagal K. ‘‘Physical
Sex Is Over for Now’’: impact of COVID-19 on the well-being and
sexual health of adolescent sexual minority males in the U.S. J
Adolesc Health 2020;67:756—62.

Orben A, Tomova L, Blakemore S-J. The effects of social deprivation
on adolescent social development and mental health. Lancet
Child Adolesc Health 2020;4:634—40.

Ott MA, Santelli JS. Abstinence and abstinence-only education. Curr
Opin Obstet Gyneco 2007;19:446—52.

Pan F, Xiao X, Guo J, Song Y, Lim H, Patel D, et al. No evidence of
SARS-CoV-2 in semen of males recovering from COVID-19. Fertil
Steril 2020;113:1135—9.

Panzeri M, Ferrucci R, Cozza A, Fontanesi L.
in sexuality and quality of couple relationship during
the COVID-19 lockdown. Front Psychol 2020;11:565823,
http://dx.doi.org/10.3389/fpsyg.2020.565823.

Qiu L, Liu X, Xiao M, Xie J, Cao W, Liu Z, et al. SARS-CoV-2 is not
detectable in the vaginal fluid of women with severe COVID-
19 infection. Clin Infect Dis 2020;71:813—7.

Russell ST, Fish JN. Mental health in lesbian, gay, bisexual, and trans-
gender (LGBT) youth. Annu Rev Clin Psychol 2016;12:465e87.
Sayers J. The world health report 2001 — Mental health: new under-
standing, new hope. Bull World Health Organ 2001;79:1085.
Schiavi MC, Spina V, Zullo MA, Colagiovanni V, Luffarelli P, Rago R,
et al. Love in the time of COVID-19: sexual function and quality
of life analysis during the social distancing measures in a group
of Italian reproductive-age women. J Sex Med 2020;17:1407—13.

Scott RH, Smith C, Formby E, Hadley A, Hallgarten L, Hoyle A, et al.
What and how: doing good research with young people, digi-
tal intimacies, and relationships and sex education. Sex Educ
2020;20:675—91.

Shilo G, Mor Z. COVID-19 and the changes in the sexual behavior of
men who have sex with men: results of an online survey. J Sex
Med 2020;17:1827—34.

Strasburger VC, Brown SS. Sex education in the 21st century. JAMA
2014;312:125—6.

Turban JL, Keuroghlian AS, Mayer KH. Sexual health in the SARS-
CoV-2 Era. Ann Intern Med 2020 [M20-2004].

Tyler KA, Johnson KA. Trading sex: voluntary or coerced? The expe-
riences of homeless youth. J Sex Res 2006;43:208—16.

Van Doremalen N, Bushmaker T, Morris DH, Holbrook G, Gamble A,
Williamson B, et al. Aerosol and surface stability of SARS-CoV-
2 as compared with SARS-CoV-1. N Engl J Med 2020;382:1564—7.

Yuksel B, Ozgor F. Effect of the COVID-19 pandemic on female sexual
behavior. Int J Gynecol Obstet 2020;150:98—102.

Wilkinson TA, Kottke MJ, Berlan ED. Providing contraception for
young people during a pandemic is essential health care. JAMA
Pediatr 2020;174:823—4.

Williams RL, Meredith AH, Ott MA. Expanding adolescent access to
hormonal contraception: an update on over-the-counter, phar-
macist prescribing, and web-based telehealth approaches. Curr
Opin Obstet Gynecol 2018;30:458—64.

World Health Organization. WHO Coronavirus Disease (COVID-19)
Dashboard; 2020, Accessed at: https://covid19.who.int/.

Zhang W, Du RH, Li B, Zheng XS, Yang XL, Hu B, et al. Molecu-
lar and serological investigation of 2019-nCoV infected patients:
implication of multiple shedding routes. Emerg Microbes Infect
2020;9:386—9.

Changes

e60


dx.doi.org/10.1007/s13178-020-00506-1
https://www.cdc.gov/healthyyouth/data/profiles/pdf/2016/2016_Profiles_Report.pdf
https://www.cdc.gov/healthyyouth/data/profiles/pdf/2016/2016_Profiles_Report.pdf
dx.doi.org/10.1002/jmv.25825
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0020
https://www.surveymonkey.com/curiosity/common-sensemedia-coronavirus/
https://www.surveymonkey.com/curiosity/common-sensemedia-coronavirus/
dx.doi.org/10.1136/sextrans-2020-054688
https://www.pornhub.com/insights/corona-virus
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0070
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0075
dx.doi.org/10.1080/01490400.2020.1774016
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0110
dx.doi.org/10.3389/fpsyg.2020.565823
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0180
https://covid19.who.int/
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30120-1/sbref0190

