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Abstract

Introduction: Little is known about the impact of the coronavirus on sexual behavior, function, and satisfaction.
Aim: The aim of the present study was to systematically review people’s sexual function and behaviors and their changes in sexual activities
during the COVID-19 pandemic.
Methods: Comprehensive searches in PubMed, Web of Science, and Scopus were conducted with keywords in accordance with MeSH terms:
COVID-19, SARS-CoV-2, coronavirus, sexual health, sexual function, sexual dysfunctions, sexuality, sexual orientation, sexual activities, and
premarital sex. Two reviewers independently assessed full-text articles according to predefined criteria: original design, English studies, and
investigating either the general population or sexual minorities.
Results: Risk of bias in the studies was assessed by the Newcastle-Ottawa Scale, and data were pooled via random effects meta-analyses. We
utilized the standardized mean difference to evaluate the effects of the COVID-19 pandemic on sexual activity, functioning, and satisfaction. We
included 19 studies in the analysis and 11 studies in the meta-analysis, with a sample size of 12 350. To investigate sexual activity changes, a
sample size of 8838 was entered into the subgroup analysis, which showed a significant decrease in both genders (5821 women, P < .033; 3017
men, P < .008). A subgroup meta-analysis showed that the sexual function of men and women during the COVID-19 pandemic significantly
declined (3974 women, P < .001; 1427 men, P < .001). Sexual desire and arousal decreased in both genders, though mainly in women. In
investigating sexual satisfaction changes during the COVID-19 pandemic, a meta-analysis with a sample size of 2711 showed a significant
decrease (P < .001). The most indicative changes in sexual behaviors during the pandemic were the increase in masturbating and usage of
sex toys. Greater COVID-19 knowledge was associated with lower masturbation, oral sex, and vaginal sex. The more protective behaviors were
associated with less hugging, kissing, cuddling, genital touching, watching porn with a partner, and vaginal sex.
Conclusion: The COVID-19 pandemic led to increased challenges and changes for individuals’ sexual behaviors. Efforts for preventive strategies
should therefore be concentrated between pandemics, while ensuring that there is information available to the population during a pandemic
for help in times of psychological distress or crisis.

Keywords: COVID-19; SARS-CoV-2; systematic review; female sexual dysfunction; sexual behavior; general population.
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Introduction

The COVID-19 pandemic, as a major health issue, has had
important effects on well-being,1,2 since the World Health
Organization documented it as a global pandemic.3 World-
wide, as of August 18, 2021, approximately 208 million
infections (confirmed cases) and 4.37 million deaths have
been reported to the World Health Organization.3,4 This
pandemic has had a significant adverse impact on people’s
psychological, emotional, and socioeconomic status.5,6 Anxi-
ety, stress, fear of contagion, fear of death, physical inactivity
and weight gain, changes in sleep patterns, and fear of job
loss were the most common psychosocial consequences of the
COVID-19 pandemic.7 Also, societies have experienced social
distancing, unemployment, professions being shut down, and
lower income.8 Isolation has changed individuals’ lifestyles
and habits. People may have experienced the loss of relatives
and separation from family or partners.9 This confinement
has decreased people’s health care seeking, and the tendency of
people to have sex seems to have changed.10,11 Previous stud-
ies showed that sexual behavior was considered to be risky
during the quarantine and could result in sexual dysfunction
and dissatisfaction, unwanted pregnancies, several sexually
transmitted infections, and declining quality of life.12,13

Several studies have been conducted on the effect of
COVID-19 on sexual behavior in the general population.14,15

The study conducted by Baran and Aykac in 2021 revealed
that Turkish men had less sex, with lower quality, due to the
fear of COVID-19 transmission.16 Another study reported
that most people experienced unprotected sex and that
the prevalence of early-phase syphilis increased.17 To date,
there are few data about the impact of the coronavirus
on people’s sexual lives, and there are some gaps and
conflicting information about the effect of COVID-19 on
sexual activities, function, and satisfaction.18 The study was
designed to systematically review sexual function, activity, and
satisfaction during the COVID-19 pandemic and to answer
these questions:

• Was there a change in sexual activities during the COVID-
19 pandemic as compared with prepandemic?

• Was there any changes in sexual functions in males and
females during the COVID-19 pandemic?

• Were there gender differences in sexual behavior before
and after the pandemic?

• Was there a change in sexual satisfaction during the
COVID-19 pandemic?

Methods

This systematic review was conducted in accordance with
the PRISMA guidelines.19 A protocol for this study was
registered in the PROSPERO registry for systematic reviews
(CRD42021275387). We looked up the keywords of the study
in the databases.

Data sources

A literature search was conducted via Web of Science, Scopus,
and PubMed. Additionally, we performed manual searches
using the reference lists of retrieved studies.

Search strategy

The search strategy of this review was organized in collabora-
tion with 3 members of the author group. The complete search

strategy is shown in Supplementary File 1. Key search terms
included the following:

A: COVID-19 OR SARS-CoV-2 OR COVID OR “coro-
navirus”
B: “sexual health” OR “sexual behavior” OR “sexual
dysfunctions”OR sexuality OR “sexual orientation”OR
“sexual activities” OR “premarital sex”
C: A AND B.

Eligibility criteria

We included the original articles related to our research ques-
tion from December 2019, the beginning of the pandemic,
until August 16, 2021. We included studies conducted on
either the general population or sexual minorities.

The exclusion criteria were as follows:

• Nonoriginal studies: reviews, commentaries, letters to edi-
tor, opinions, or any studies with no original data

• Ongoing projects (eg, protocol articles)
• Non–full texts, conference abstracts, abstract papers, and

short communications
• Non-English language
• Studies not related to the COVID-19 pandemic

Data screening

EndNote software was utilized to organize articles identified
in the review, and duplicate records of the same reports
were removed. Two authors independently screened titles and
abstracts against the inclusion and exclusion criteria.

Data extraction

We extracted the following data from each study: (1) the first
author’s name, the publication year, the location of the study,
the study design, the number of participants, and the mean
age of participants and (2) the results of sexual health status
and sexual behavior. Three authors independently extracted
data once studies were selected. To exclude any possible
duplications, the selected articles were surveyed by the first
author once more.

Quality assessment

Quality assessment of articles in this study was based on the
checklist of the Newcastle-Ottawa Scale. The quality assess-
ment score of publications ranged from 6 to 8 and is shown
in Table 1. Two experienced authors investigated the quality
of the articles; any disagreement between them regarding the
selection or deletion of articles, due to the lack of proper
quality, was resolved by a third author.

Meta-analysis

We performed a quantitative synthesis of the included studies
in accordance with the search strategy. For the purpose of the
meta-analysis, we used the Comprehensive Meta-analysis ver-
sion 2 software. We utilized the standardized mean difference
(SMD) to evaluate the effects of the COVID-19 pandemic on
sexual activity, functioning, and satisfaction. In statistics, the
SMD is a measure of effect size. It is the mean divided by the
standard deviation of a difference between 2 random values
each from 1 of 2 groups.
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Figure 1. PRISMA flowchart.

Results

In the primary search, we identified 164 studies from the
searching stage and 7 from the manual search. After elimi-
nation of duplicates (38 articles), 133 remained for screening.
The next step was to process studies that had an irrelevant title
or abstract from the exclusion criteria. We selected 32 articles
for further analysis. Finally, we included 19 studies in the
qualitative synthesis and entered 11 studies in a meta-analysis,
with a total of 12 350 participants. Figure 1 demonstrates the
PRISMA flowchart. Two independent reviewers assessed all
19 full-text publications, and there was substantial agreement
between them for excluding articles (kappa score = 0.75). All
studies were cross-sectional designs except for 2: a case-
control study20 and a qualitative study.21 We obtained studies
from all 5 continents: 5 were conducted in Asia,16,22-24 6 in
Europe,20,25-29 5 in America,15,21,30-32 1 in Africa,33 and 2 in
Australia.34,35 An overall 19 313 men, women, and minority
genders in the age range of 16 to 75 years were studied in these
publications. Six studies were conducted on sexual minorities
and 13 on the general population.

Sexual activity change during the COVID-19

pandemic

Eight studies investigated the frequency of sexual intercourse.
Six revealed a reduction in sexual activities.16,22,23,25,28,34

Only Harkness et al (Latinx sexual minority men)21 and

Mumm et al reported an increase in the frequency of inter-
course in their participants (heterosexual, homosexual, and
bisexual).26

To investigate the variations of sexual activity during the
COVID-19 pandemic era, a meta-analysis was conducted
with a sample size of 8838 from 4 studies: SMD = −0.104
(95% CI,−0.157 to −0.050), P < .0001 (Figure 2). Sexual
activity significantly declined during the COVID-19 pandemic
era. I2 = 77.40% indicated high heterogeneity. Therefore, a
random model was used for meta-analysis.

Due to the use of the random model, 8838 people of 4
studies were entered into the meta-analysis to investigate the
sexual activity change according to gender during the COVID-
19 pandemic. Subgroup analyses were conducted by gender:
5821 women, SMD = –0.090 (95% CI, 0.173 to −2.133),
P < .033; 3017 men, SMD = −0.136 (95% CI,−0.235 to
−0.036), P < .008. The subgroup analyses indicated that
in both genders, sexual activity significantly declined during
the COVID-19 pandemic (Figure 3). Moreover, the number
of sexual partners decreased,21,22,29,35 as did the number of
casual partners.34-36 One study reported that virtual casual
partners increased.32

Sexual function change during the COVID-19

pandemic

Sexual function in both genders decreased. In a long-
term lockdown, the FSFI scores (Female Sexual Function
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Figure 2. Forest Plot of Sexual Activity changes during the COVID-19 pandemic. CI, confidence interval; Std diff, standardized mean difference, SMD.

Figure 3. Sexual Activity and gender during the COVID-19 pandemic. CI, confidence interval; Std diff, standardized mean difference, SMD.

Index) reported by 3 studies were significantly reduced in
women.16,23,25,33 For men, IIEF scores (International Index
of Erectile Function) were significantly reduced during the
pandemic as compared with prepandemic scores.23 Of 5
studies reporting sexual desire changes, 4 showed reduced
desire.22,23,25,28

A meta-analysis with a sample size of 5401 (9 studies)
showed a significant reduction in female sexual function
during the COVID-19 pandemic: SMD = –0.164 (95%
CI = −0.214, −0.114), P < .0001 (Figure 4). Moreover,
I2 = 58.91%, indicated high heterogeneity. Therefore, a
random model was used.

The subgroup meta-analysis based on gender showed that
sexual function scores significantly decreased during the
COVID-19 pandemic: 3974 women, SMD = −0.134 (95%
CI = −0.179 to −0.90), P < .001; 1427 men, SMD = −0.152
(95% CI,−0.20 to −0.100), P < .001) (IIEF for men and FSFI
for women) (Figure 5).

Sexual satisfaction during the COVID-19 pandemic

Sexual satisfaction significantly decreased during the COVID-
19 pandemic according to the meta-analysis, with a sample
size of 2711 from 4 studies: SMD = −0.182 (95% CI,−0.292
to −0.073), P < .001 (Figure 6). I2 = 76.44% indicated

high heterogeneity; consequently, we used a random model
for meta-analysis. Studies investigating sexual satisfaction
reported that participants were less satisfied with their sexual
lives.23-25,33

Sexual behaviors during the COVID-19 pandemic

Individuals’ sexual behaviors changed during the pandemic.
These changes in different studies could not be meta-analyzed.
The participants reported using sex toys and masturbating in
lockdown, more or for the first time34; they also washed their
hands before and after sex. Greater COVID-19 knowledge
was associated with lower likelihood of increased solo mastur-
bation, partnered masturbation or genital touching, receiving
oral sex, vaginal sex, and phone or video sex/chat with a
partner in the past month (all odds ratios, 0.49-0.80).30 Also,
enacting more protective behaviors was related to decreases in
hugging, kissing, cuddling with a partner, solo masturbation,
partnered masturbation or genital touching, vaginal sex, and
watching porn or erotica with a partner (all odds ratios,
1.03-1.10).30

MSM, men who have sex with men, reduced their sexual
risk and limited their sexual repertoire (in particular, kissing).
They also spent more time in dating applications than in the
pre–social distancing period and increased their use of phone
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Figure 4. Forest plot of sexual function changes during the COVID-19 pandemic. CI, confidence interval; Std diff, standardized mean difference, SMD.

Figure 5. Forest plot of sexual function changes and gender during the COVID-19 pandemic. CI, confidence interval; Std diff, standardized mean
difference, SMD.

Figure 6. Forest plot of sexual satisfaction changes during the COVID-19 pandemic. CI, confidence interval; Std diff, standardized mean difference, SMD.

sex, webcams, and porn consumption.30,36 Isolation and
loneliness (48%) and anxiety and stress (27%) were reported
to trigger sexual activity.29 Other participants in these

studies noted an increase in their use of pornography without
increasing masturbation or virtual sex (sexting, exchanging
nude photographs, etc).15,31,32,36 Sexual desire and arousal
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Figure 7. Funnel plot of changes in Sexual Activity during the COVID-19 pandemic.

Figure 8. Funnel plot of changes in Sexual Function changes during the COVID-19 pandemic.

decreased in both genders but mainly in women.20,22-25,

27,33

Publication bias

Publication bias was examined by means of a funnel plot:
a visual tool to identify publication bias for studies on sex-
ual activity (Figure 7), sexual function (Figure 8), and sex-
ual satisfaction (Figure 9). The sexual activity funnel plot
shows that the studies had high accuracy and low error.
The sexual function funnel plot shows that most studies had
high accuracy and low error, and the funnel plot of sexual
satisfaction indicates that the 2 studies had low error and high
accuracy.

Discussion

This systematic review and meta-analysis analyzed the
existing research evidence to try to find out if sexual function,
activity, and satisfaction changed during the COVID-19
pandemic. The global response to the COVID-19 pandemic
highlighted the health inequalities and the disproportionate
social and economic burdens on women, girls, and vulnerable
populations, which affected their health, well-being, and
sexual function.37-39 Given that there is no definitive cure
for the coronavirus, almost all health system resources were

devoted to the treatment of the disease and for the supply of
personal protective equipment. Accordingly, other aspects
of physical and mental health and sexual health were
ignored. Little is known about the impact of COVID-19
on sexual health and behaviors in a general or high-risk
population. There is, however, evidence that supports the
notion that COVID-19 may impair sexual health directly and
indirectly.40,41 Given the effects of the COVID-19 pandemic
on sexual and reproductive health, the results of this study will
provide accurate and useful information on different aspects
of sexual function and behavior during times of global health
problems.

In this review, the results of some studies suggested that the
frequency of sexual intercourse was reduced during the pan-
demic.15,22,23,25,35 Only 1 study reported an increase in the
frequency of intercourse and masturbation.26 The decrease
in sexual activity during the COVID-19 pandemic can be
caused by the following reasons: chronic stress, women’s fear
of getting pregnant, lower sexual desire, a decrease in the
number of sexual partners due to social distancing, and the
presence of children at home.25,42 Social distancing has made
using phone sex and porn more common, as compared with
the pre–COVID-19 pandemic period.36 One study did show
an increase in the frequency of sexual intercourse; however,
given that in a pandemic, couples may spend more time at
home, they may as a result have more opportunities to have
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Figure 9. Funnel plot of changes in Sexual Satisfaction during the COVID-19 pandemic.

sex. Also, sexual activity as a coping strategy can reduce the
stress of pandemics and quarantine.26,41

There is conflicting evidence whether the pandemic had an
impact on sexual function among women.43 In line with the
current review, a review with 34 articles from 18 countries
suggested a deterioration of women’s sexual function across
countries, with an emphasis on sexual desire.44

Research on the topic of gender and sexual function and
satisfaction has not fully taken into account the experiences
of women from developing countries. These women may face
unique challenges that are not captured by studies that primar-
ily focus on women from Western cultures. Gender inequali-
ties may play a significant role in lower levels of sexual func-
tion and satisfaction for women and may also contribute to a
wider “pleasure gap” between men and women.44 According
to our findings, in a long-term lockdown, the FSFI score
was reduced in women.16,25,33 Some women had significant
alterations in aspects of sexual functioning and were more
in need of help. One study showed that women who did not
work had lower FSFI scores than women who worked during
the pandemic. Lack of activity and the feeling of boredom
caused by the daily routines were considered factors in reduc-
ing sexual desire.25 In another systematic review, working
status was associated with sexual life.43 During pandemic
restrictions, unemployment was common in many societies.
Therefore, maintaining work is essential during lockdowns
for individuals’ mental health and sociosexual well-being. In
a study among Italian couples, the main reasons behind the
changes in sexuality in women appeared to be worries, lack of
privacy, and stress.42 In line with the current review, a review
of 34 articles from 18 countries found a correlation between
declines in women’s sexual function and satisfaction during
the pandemic and negative mental health outcomes, such as
lower psychological adjustment, higher levels of anxiety and
depression, and increased stress and worry. This implies that
the pandemic has had a negative impact on women’s sexual
health and that this is linked to their overall mental well-
being.44

It seems that people need higher levels of resilience, by
doing, for example, exercise, yoga, or meditation, to overcome
the negative aspects of lockdown and to relieve stress and
worries to preserve their quality of sexual life and health. Also,
preserving privacy and personal space in special conditions

such as quarantine can help to further protect people’s sexual
well-being.

A study revealed that more COVID-19 knowledge in
the past month was related with a lower likelihood of
increased solo masturbation, partnered masturbation or
genital touching, receiving oral sex, vaginal sex, and phone
or video sex/chat with a partner.30 More knowledge about
COVID-19 should be accompanied by learning about
protective measures, including wearing a mask while having
sex with people with symptoms. During health emergencies,
it is important to prioritize sexual health, as it is connected
to overall well-being, and to provide recommendations on
how to maintain sexual satisfaction while minimizing the risk
of contamination. It may be beneficial to explore alternative
ways of experiencing sexuality, such as through dating apps
for chatting and virtual dates, as well as virtual sex.

The IIEF score in men significantly decreased during the
pandemic as compared with the prepandemic period.23

Although studies show that women experienced more
stress45,46 and depressive symptoms47 than men during
and after the pandemic, the psychological consequences
of the pandemic can reduce sexual function in men and
women. In addition, chronic stress associated with higher
cortisol levels can cause hormonal disorders and increase
sexual dysfunction in both sexes.48 Hsieh et al reported that
COVID-19 infection harms men’s health and erectile function
by affecting their biological systems and mental health.49

A study from Turkey revealed that sexual avoidance and
solitary sexual approach behaviors, such as masturbation or
watching sexual videos, increased in men and women during
the pandemic as compared with the prepandemic period.23

Fear of transmitting the virus to a sexual partner during
the incubation period in patients with positive COVID-19
status28 may lead to both sexes choosing solitary sexual
activity. Coombe et al34 found that individuals’ sexual
behaviors also changed during the pandemic. The participants
in these studies reported using sex toys and masturbating
more often in lockdown. Being away from a sexual partner
and spending a lot of time in virtual space led to the use
of sex toys and masturbation in relation to sexual activity,
especially in people who lived alone.16 This review revealed
that oral sex, partnered genital touching, and vaginal sex
were sexual behaviors that declined among sexual partners
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during this period. In addition, there was a reduction in some
other sexual behaviors, such as hugging, kissing, and holding
hands.30,36 A lack awareness of how COVID-19 infections
are transmitted and the effect of contradictory and unclear
news in the mass media led to fears of the possibility of
transmitting the infection through close contact and changed
sexual behaviors with sexual partners during the pandemic.
An increase in hand washing before and after sex was also
noted,34,36 since such hygiene measures were encouraged
in lockdowns. An unwelcome result of the social changes
resulting from behaviors during the COVID-19 pandemic
has been the increased occurrence or worsening of obsessive-
compulsive disorders.50 Another negative phenomenon is that
loneliness can result in fewer partner-bonding behaviors and
reduced partnered sexual behaviors.30

Participants in studies reported increased use of pornogra-
phy without increasing masturbation or virtual sex (sexting,
exchanging nude photographs, etc).15,31,32 School closures
and teaching online during the pandemic gave adolescents
more access to sexually explicit content in virtual space. The
consequences of social distancing, such as reduced social rela-
tionships, distance from friends, and reduced physical activity,
can cause mental health problems, including depression and
anxiety51; as a result, the use of pornography and virtual sex
could be recommended as a potential solution to deal with
mental health disorders.31

Meta-analysis of 4 studies showed that sexual satisfaction
significantly decreased during the COVID-19 pandemic. Stud-
ies reported that participants were less satisfied with their
sexual lives.43 Similarly, in a cross-sectional online survey
in Luxembourg, sexual satisfaction decreased as compared
with before the introduction of COVID-19 restrictions, while
sexual problems increased during the COVID-19 measures.
Factors associated with increased odds of sexual satisfac-
tion included having a steady relationship before COVID-
19 restrictions, engaging in sexting, reporting good men-
tal health, and not altering alcohol intake.52 Also, a cross-
national study revealed that generally negative effects of the
pandemic on close relationships varied by the type of couple
(cohabitants or noncohabitants), the time interval (curfew
period or not), and individual dispositions (especially attach-
ment avoidance). Among pandemic-related stressors, mobility
restrictions had a negative impact on the sexual satisfaction
of noncohabitating individuals.53 On the contrary, in a cross-
sectional study performed in Poland, no direct association was
found between sexual satisfaction and levels of restrictions
during the lockdown. Sexual satisfaction was significantly
worse among single participants than those living as part
of a couple. No gender differences were noted in sexual
satisfaction.4

Since the COVID-19 pandemic disrupts public health, it can
directly and indirectly affect sexual health. Given the impor-
tance of sexual health to overall health and well-being,54

health care providers and policy makers should assess individ-
ual sexual functioning and take steps to address sexual health
issues during the pandemic.

This was a summary survey: The results are based on data
from different countries with specific pandemic characteristics
and specific cultural and social practices related to sexual
health and behavior. Therefore, the results cannot be gener-
alized to large populations involved in pandemics.

Health care providers and policy makers could use the
findings of this study to help address COVID-19–related
sexual health and reproductive problems in addition to

supporting individuals and groups in their health and personal
relationships.

Conclusion

We have shown that the COVID-19 pandemic led to chal-
lenges and changes to individuals’ sexual behaviors. The focus
for health care professions during a pandemic must be to pro-
tect all dimensions of health for the population by attempting
to limit its spread, to care for individuals who acquire the
infection, and to diminish adverse effects of the pandemic
on mental and psychosexual health. Our review findings
identified some factors that had negative effects on people’s
sex lives, such as unemployment, psychological distress, lack
of private space, and excessive knowledge about COVID-19.
To reduce the negative impact of these factors, we suggest
that efforts for preventive strategies be concentrated between
pandemics, while ensuring that there is information available
to the population during a pandemic for help in times of
psychological distress or crisis.

Strengths and limitations

The strengths of the review include independent duplicate
data extraction by 2 reviewers, assessing the quality of
the recruited studies, and conducting sensitivity analysis
for identifying the high risk of biased studies. The review
was enhanced by manual searching of the reference lists
of the retrieved studies and by the inclusion of material
from conference proceedings and as much gray literature as
possible.

There are some limitations to the study. One is that since
the reviewed studies were published in the English language,
studies reported in other languages may have been missed
and, as such, some relevant cultural differences as well. It is
possible that we might have missed some relevant studies due
to possible inadequacies in the study selection processes. There
is also the possibility that individual judgments made by the
reviewers led to instances of bias in the choice of selected
articles.
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online.
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