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Background:COVID-19 pandemic has led to school closure and social distancing

measures for infection control. Many young people thus spent more time on

electronic devices and the Internet. This study aimed to determine if and how

sexual knowledge, perception and behavior as well as sexuality among Hong Kong

adolescents were a�ected as a result.

Methods: Youth Sexuality Study conducted by The Family Planning Association

of Hong Kong (FPAHK) evaluated the sexual knowledge, attitudes and behaviors

and sexual health of youth every 5 years since 1981 with adaptations made

to the changing environment. We analyzed this cross-sectional data on sexual

knowledge, attitude, and experiences as well as the impacts of COVID-19 on daily

life, health and relationships. Univariate analysis was conducted to investigate the

relationships between the time spent on electronic devices and sexuality, while

mediation analyses using the PROCESS procedure were performed to further

explore di�erences in time spent on electronic devices.

Results: During the COVID-19 pandemic, the majority of our participants spent

more time on social media and browsing the Internet on electronic devices with

less time for extracurricular activities and learning. Nonetheless, there was better

overall sexual knowledge and a lower degree of sexual stigma with a higher

overall acceptance of sexual minorities. The mediation analyses found that sexual

content [Conditional e�ect= 0.024 (95% CI 0.008, 0.043)] and engagement online

[Conditional e�ect = 0.036 (CI 0.021, 0.053)] could indirectly influence the e�ect

of screen time on the frequency of sexual practices.
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Conclusion: Policymakers and frontline professionals should re-examine the

pedagogy of the present sex education and consider online sex education as the

key mode of delivery while guiding the proper use of electronic devices in the

learning and exploration of sexual knowledge.

KEYWORDS

online learning, sex education, sexuality, adolescence, COVID-19

Introduction

The COVID-19 pandemic has led to many social distancing

measures for infection control such as suspension of non-essential

in-person healthcare services and schooling, as well as social

gatherings amongst peers and acquaintances. The lack of these

face-to-face gatherings and disruption of the school schedules

invariably changed their social life and communication, which

by extension can affect sexual attitudes and behavior (1–3). In a

systematic literature review, it was found that the frequency of

sexual intercourse varied depending on co-habitation with fewer

casual partners and group sex in Australia and the UK, while the

use of sex toys and masturbation increased due to the pandemic

(4). Surveys from China, however, reported a reduced frequency of

sex, reduced number of partners and increased use of pornography

(5). Moreover, age, relationship status and cohabitation with

either partner were identified as factors for sexual frequency and

satisfaction during the pandemic (6).

While many studies have investigated the changes in sexual

behaviors during COVID in the general population, there is

little focus on its impacts on adolescents and young people

and none explained how the changes could have taken place.

The pandemic per se could reduce peer contact and in-person

schooling, which is important as they are marked by increased

demand for social stimulus and peer interaction (7). Subsequently,

many of them shifted facets of their daily and social lives to the

cyber world (8), exposing them to more sexual content over the

Internet. Drawing on the Cultivation Theory, sexual exposures

are important to shape the sexual attitudes of consumers (9).

It was found that heavier media exposure to sexual content

was associated with adversarial sexual beliefs, more permissive

sexual attitudes and greater acceptance of uncommitted sexual

exploration. Pornography consumption has also been linked to

a greater likelihood of perpetrating harassment, aggression, and

sexual coercion (10). This was further exacerbated in the Asian

context where smartphones and social media usage, alongside

the search for sexual content, became more widespread among

adolescents (11).

In this study, we aimed to investigate if the pandemic had

shaped the sexual knowledge, activities and behavior of adolescents

in Hong Kong, thereby aspiring new approaches to improve their

sexual well-being and exploring how these effects had influenced

the adolescents’ relationships and sexual practices. With the

pandemic aggravating the use of digital devices, we hypothesized

a positive relationship between electronic device usage and sexual

attitudes, with increased screen time would be associated with

more liberal sexual attitudes (higher acceptance of sexualminorities

and various sexual acts). We further hypothesized that those who

had spent more time on the Internet would have better sexual

knowledge and attitudes, which, in turn, lower stigma and shame

toward sexually transmitted infections (STIs).

Methods

Procedures

The Youth Sexuality Study (YSS), one of the largest

community-based surveys was conducted by the Family Planning

Association of Hong Kong (FPAHK) as serial surveillance every

5 years since 1981 to evaluate the sexual knowledge, attitudes

and behaviors of the youth and their trends in Hong Kong. The

Consumer Search Group (https://www.csg-worldwide.com/about-

us/) was commissioned to distribute the questionnaire and collect

data. A simple random cluster, stratified by four main districts in

Hong Kong (i.e., Hong Kong Island, Kowloon, New Territories

West, and New Territories East) was obtained from the Education

Bureau to select secondary schools registered in all the districts

within the district, and classes from each level of these schools

were invited to participate in YSS. Responses were collected

from secondary school students from 25 out of 41 selected schools

(Response rate of 60.1%). A total of 10,681 responses were received,

of which 8,282 responses were from students from Years 7 to 12

(Form 1 to Form 6) in secondary schools across the territory

(Response rate of 77.5%). Invitation letters to the parents would

be provided at individual schools’ request and this project was

approved by the FPAHK Ethics Panel (Project No: OA1-2).

Materials

There were questions assessing participants’ demographic

and background information including age, gender, education,

ethnicity, immigration status and, school and family situations,

as well as 15 dichotomous variables designed to measure sexual

knowledge (1 = correct and 0 = incorrect/ don’t know), adding

up to a total of 0 to 15 points. There were 10 items assessing the

attitudes toward certain sexual behaviors with 1 = accept and 0 =

not accept / don’t know. For sexual experience, eight variables with

a 4-point Likert scale, ranging from 1 = never to 4 = often, were

employed to measure the participants’ experience on social media,

while 8 other items assessing their personal experience of intimacy

and sexual behaviors (0 = never, 1 = 1–5 times and 2 = more

than 5 times). Fourteen items were adopted to measure perceived

STI-related stigma and shame (12, 13). For the stigma scale, they
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were asked to rate the nine statements describing people’s negative

reactions if they had an STI with possible scores from 1 = strongly

disagree to 4= strongly agree, adding up to a total score of 9 to 36.

The shame scale had 5 items about different negative emotions that

could be present if one had an STI. Participants were told to rate

how intense these emotions would be using another 4-point Likert

scale ranging from 1 = not at all to 4 = very with the total score

ranging from 5 to 20.

In addition, the survey in 2021 collected the participants’

responses on the impact of COVID-19. Three and 5 variables were

used to assess the youths’ health conditions and the quality of their

relationships, respectively. Eight questions asking how COVID-19

had affected the participants’ daily activities were included. For

example, the amount of time spent on electronic devices during the

pandemic was assessed by “After the outbreak of COVID-19, how

has the amount of time spent on electronic devices been changed?”

They were measured using a 5-point Likert scale, ranging from 1=

much reduced to 5=much increased.

Data analysis

Descriptive statistics were conducted to characterize the

participants’ sexual knowledge, attitudes, and experiences, and

the impacts of COVID-19 on daily life, health and relationships.

The sample was then stratified by the amount of time spent on

electronic devices to examine the impact of screen time during

the pandemic. Univariate analyses were further conducted to

investigate the relationship between participants’ sexual health

and the change in the amount of screen time during COVID-

19, controlled for factors that potentially influenced the outcome

variables (i.e., sexual knowledge, attitudes and experiences). A

significance threshold of p< 0.05 was used and all the analyses were

undertaken in SPSS, version 26.

To further delineate the relationships between the impact

of time spent on electronic devices, activities over the internet

and sexual practices, the mediation analyses using the PROCESS

procedure developed by Hayes (14) were carried out. Four items

(i.e., caressing sexually, oral sex, vaginal sex and anal sex) were

integrated to create a new variable, “sexual practice” as the outcome

variable, while the predictor variable for analysis was the time spent

on electronic devices during COVID-19 after controlling for age

and gender. Full mediation refers to when three conditions are

met (15–17) i.e. a significant relationship between the independent

variable and the mediator; another significant relation between the

mediator and the dependent variable; and an insignificant relation

between the independent and dependent variables.

Results

Table 1 presents the demographics and descriptive data of

the participants. More than half (55.4%) of the participants were

male. The great majority of them were Chinese (97.9%) born in

Hong Kong (80%). Over half (62.8%) of these students were from

Junior High (Form 1 to 3). About three-quarters of them (74.8%)

were living with their parents whereas another fifth (19.4%) were

living with either parent. 61.4% and 55.8% were satisfied with their

TABLE 1 Demographics, education, and family background of the

participants.

Mean or count SD

Age 14.7 1.66

n %

Gender

Male 4,588 55.4

Female 3,694 44.6

Birthplace

Hong Kong 6,628 80.0

China 1,324 16.0

Other places (including Macau and Taiwan) 330 4.0

Ethnicity

Chinese 8,084 97.9

Non-Chinese 175 2.1

Education

Junior high 5,203 62.8

Senior high 3,079 37.2

Parental situation

Currently married 6,520 78.8

Separated or divorced 1,277 15.4

Remarried 339 4.1

Deceased 318 3.8

Living arrangement

Parents 6,185 74.8

Mother alone 1,181 14.3

Father alone 416 5.1

Others 482 5.8

Satisfaction with family

Happy 5,058 61.4

Neutral 2,656 32.3

Unhappy 512 6.2

Satisfaction with school life

Happy 3,622 55.8

Neutral 3,243 39.2

Unhappy 413 5.0

Satisfaction with academic performance

Satisfied 1,450 17.6

Neutral 4,494 54.3

Dissatisfied 2,327 28.2

family and school life, respectively. Under COVID-19, nearly a

third (28.2%) felt dissatisfied with their academic performance.

Table 2 shows the sexual knowledge, attitudes, and behaviors

of the participants. The mean score of their sexual knowledge
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was 8.9 (SD 3.8) out of the total score of 15. The participants’

knowledge relating to HPV and pregnancy was particularly poor-

scored 1 out of 3 (33.3%); and, 1.8 out of 4 45.0%). The mean

stigma score was 24.5 (SD 6.6) and the mean shame score was

14.5 (SD 3.7), both above the 50th percentile (classified as “high”).

Acceptance attitudes toward lesbian, gay, bisexual and transgender

(LGBT) were moderate at 59.3% toward female homosexuality

and 48.8% for transsexuality. Fewer viewed commercial sex

positively with 21.7% accepted compensated dating without sex

trades; 11.6% accepted compensated dating with sex trades; and,

10.3% accepted being a prostitute. The majority (88.3%) believed

masturbation was a normal physiological behavior with 71.3%

masturbating in the past week. Our participants had extensive

exposure to sexual content on social media: 61.6% were exposed

to pornographic content through social media; 61.0% claimed

they had gained sex knowledge/ sex education online; and,

59.1% made new friends through social media. Half (51.0%) of

them had the experience of caressing sexually but only 8% had

sexual intercourse.

Figures 1, 2 describe the effect of COVID-19 on participants’

daily life, health and relationships. They reported that the pandemic

had reduced their study progress with online learning (49.8%);

the amount of exercise (30.0%); time spent on extracurricular

activities (27.6%); and, overall learning experience (13.1%).

Simultaneously, they reported an increase in time on electronic

devices (77.4%); resting (34.0%); and, leisure activities (28.0%).

Most reported that their health conditions and relationships with

their “significant others” i.e., family members, friends, boyfriend,

or girlfriend largely remained unchanged when compared

to pre-COVID-19.

The relationships between the impact of time spent on

electronic devices during COVID-19 and sexual knowledge,

attitudes and behaviors were depicted in Table 3. Participants who

spent an increased amount of screen time scored significantly

higher on sexual knowledge, in general, and on specific sex-

related topics. Their acceptance attitudes toward LGBT were

also consistently and significantly higher than those spent less

screen time during the pandemic. More sexual experiences for

social media including more exposure to pornography; more

search of sex information; more social acquaintances online;

and more sexual discussion, were reported. In contrast, those

spent more time online had significantly lower STI stigma

and shame.

The results of the mediation analyses were depicted in

Figures 3, 4. Figure 3 shows that discussing sex with others on

social media would mediate the relation between the time spent

on electronic devices and sexual practices. The negative relation

of the impact of screen time online on sexual practice would

become positive when the mediator sex discussion was involved

[conditional effect = 0.024 (95% CI 0.008, 0.043)]. For those who

had spent more time on their electronic devices, they were also

involved more in sexual discussions on social media, hence, more

likely to have sexual practice. Moreover, screen time online had

an indirect effect on youths’ sexual practice through the mediator

of sex discussion on the internet. Figure 4 demonstrates the same

pattern with these relationships with another mediator, which was

the exposure to sexual knowledge on the Internet with conditional

effect= 0.036 (CI 0.021, 0.053).

TABLE 2 Sexual knowledge, attitudes, and experience of the participants.

Mean SD

Sexual knowledge (overall): 8.9 3.76

HPV Knowledge (3 items) 1 1.11

Pregnancy Knowledge (4 items) 1.8 1.43

STI Knowledge (4 items) 2.5 1.53

AIDS Knowledge (4 items) 2.5 1.56

Perceived STI-related stigma and shame:

Stigma (9 items, score 4–36) 24.5 6.55

Shame (5 items, score 4–20) 14.5 3.71

Yes (N) %

Acceptance attitudes of:

LGBT

Male homosexuality 4,788 57.9

Female homosexuality 4,943 59.8

Bisexuality 4,810 58.2

Transsexuality 4,030 48.8

Commercial sex

Compensated dating without sex trades 1,797 21.7

Compensated dating with sexual transactions 958 11.6

Being a prostitute 851 10.3

Masturbation

Normal physiological phenomenon 5,718 88.3

Harmful to physical health 2,378 40.4

Harmful to mental health 2,350 39.9

Past week’s experience of masturbation: 2,014 71.3

Experience of:

Holding hands 1,775 79.3

Hugging 1,634 73.1

Caressing non-sexually 808 36.1

Caressing sexually 1,138 51.0

Kissing 376 16.8

Oral sex 236 10.6

Sexual intercourse 179 8.0

Anal sex 64 2.9

Experience on social media:

Exposure to pornographic content 5,083 61.6

Search of sex information 5,033 61.0

Making new friends 4,881 59.1

Dating people 1,718 20.8

Discussing sex 3,684 44.8

Naked chat 397 4.8

Sexual relationship 573 6.9

Image-based sexual violence 537 6.5
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FIGURE 1

The e�ect of COVID-19 on the participants’ daily life and health.

FIGURE 2

The e�ect of COVID-19 on the participants’ relationship.
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TABLE 3 Univariate analysis of time spent on electronic device on sexuality/sexual health during COVID-19 after controlling for gender, age, satisfaction

with school life and academic performance.

The amount of time spent on electronic devices during COVID-19

Reduced/same Increased

Mean p

Sexual knowledge (overall) 8.0 9.2 <.001

HPV Knowledge (3 items) 0.8 1.0 <.001

Pregnancy Knowledge (4 items) 1.5 2.0 <.001

STI Knowledge (4 items) 2.0 2.6 <.001

AIDS Knowledge (4 items) 2.1 2.7 <.001

Perceived STI-related

Stigma (9 items, score 9–36) 24.7 24.1 <.001

Shame (5 items, score 5–20) 14.7 13.9 <.001

% % p

Acceptance attitudes of:

LGBT

Male homosexuality 47.2 61.8 0.002

Female homosexuality 49.6 63.6 <.001

Bisexuality 47.0 62.2 <.001

Transsexuality 40.5 51.7 <.001

Commercial sex

Compensated dating without sex trade 20.5 22.3 <.001

Compensated dating with sex trade 12.5 11.4 0.073

Being a prostitute 10.3 10.3 0.024

Masturbation

normal physiological phenomenon 82.0 89.9 0.138

harmful to physical health 43.5 39.6 <.001

harmful to mental health 43.0 39.0 <.001

Past week experience of masturbation: 70.8 71.3 0.001

Experience of:

Holding hands 77.5 79.4 0.284

Hugging 72.9 74.5 0.313

Caressing non-sexually 36.1 36.6 0.064

Caressing sexually 16.5 18.3 0.253

Kissing 50.4 54.2 0.056

Oral sex 10.2 11.6 0.301

Sexual intercourse 7.6 9.9 0.790

Anal sex 3.0 1.7 0.217

Experience on social media:

Exposure to pornographic content 50.2 65.4 <.001

Search of sex information 49.9 64.6 <.001

Making new friends 52.2 61.5 <.001

Dating people 24.2 20.1 <.001

(Continued)
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TABLE 3 (Continued)

The amount of time spent on electronic devices during COVID-19

Reduced/same Increased

Mean p

Discussing sex 40.7 46.1 <.001

Naked chat 9.9 3.5 <.001

Sexual relationship 12.7 5.5 <.001

Image-based sexual violence 11.3 5.3 <.001

FIGURE 3

Mediation analysis investigating the e�ect of time spent on electronic devices on sexual practices, mediated through sexual discussion online.

FIGURE 4

Mediation analysis investigating the e�ect of time spent on electronic devices on sexual practices, mediated through sexual knowledge.

Discussion

Electronic device use and adolescent
sexuality

In the current study, we found that participants who had

reported increased usage of electronic devices had consistently

higher mean scores in sexual knowledge as well as specific topics

of reproductive health. While COVID-19 diverted time away from

school to electronic devices, interested students were free to explore

sexual topics on the Internet, improving their sexual knowledge.

While it is unclear how unstructured exploration of online sexual

information would affect young people’s views on these issues, the

effectiveness of targeted online sex education is well documented

(18, 19). Sexual health technologies such as text messages or mobile

phones and applications have shown positive effects on sexual

education amongst adolescents in the United States (20). About

84% of the young people in South Africa, Nigeria and Kenya also

considered that social media was a reliable source of sexual health

communication (21).

Concomitant with the increase in sexual knowledge was a

decrease in the perceived stigma and shame scores, as well

as more accepting attitudes toward LGBT within the same

group. Cunningham and colleagues found that STI-related stigma

was negatively associated with the disclosure of sexual history

to healthcare providers, creating a barrier to seeking medical

assistance and a hindrance to the doctor-patient relationship

among young people (22). In conjunction with our results, this

suggested that electronic device usage help lower the stigma

associated with STIs, which could affect youth’s likelihood of

seeking STI-related care, thus offering the potential for early

healthcare intervention.

In line with the findings before the pandemic, youths in

Hong Kong held a more liberal sexual attitude (23). The acceptance

of various sexual behaviors and LGBT communities were high,

particularly so among the participants who spent more time on

electronic devices. Compared to televised sexual materials, the

multi-media sexual content available on the Internet is simply too

vast to be quantified. Research on the level of sexual content on

television could provide some insights to explain the impact of time

spent on electric devices on adolescents’ sexual attitudes. Based on

content analyses, the prevalence of sexual content in mainstream

media ranged from 82 to 85% (24, 25). Such media exposure had

moderate effects on sexual attitudes in youths, associated with

increased liberal sexual attitudes that led to more risky sexual

behaviors, such as multiple sex partners and earlier sexual initiation
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(26). Brown and Newcomer further discovered a bidirectional

relationship between television viewing patterns and the sexual

status of youths (between virgin and sexually active ones), in which

sexually active adolescents had viewed more sexual content and the

heavier viewers were more likely to have had sexual intercourse.

This leads to some scholarly discussions of whether sexual content

was the cause or result of sexual activity (27).

To further explain the effect of media on sexual practice, we

explored the attention to sexual content online and found that it

had a mediating effect on adolescents’ sexual practice. Our findings

suggest that time spent on electronic devices per se does not

affect sexual practice. Rather, the effects of screen time depend

on the sexual content that the viewers choose to attend to. Our

results also implied when teaching was moved to virtual platforms

during school closure, some students would spend more time

on the Internet learning while others might spend an equivalent

amount of time on sexual materials. As it is ineffective (and

not feasible) to control access to sexual materials by policing the

media on a mass scale, policymakers should be encouraged to take

advantage of digital technologies to provide comprehensive sex

education online. The United Nations Sexual and Reproductive

Health Agency (UNFPA) has been working with governments

to implement comprehensive sex education, making good use of

social media and smartphones to promote digital sexual education,

delivering accurate knowledge, values and attitudes during school

closures (28). Education on safe sex practice and age at sex debut is

particularly crucial for shaping adolescents’ perception of sex and

sexual health.

Significance of the study

The study is the first of its kind focusing on the impact of

sexual knowledge, attitudes and behaviors of secondary school

students during the COVID-19 pandemic, emphasizing the effects

of media usage during the suspension of face-to-face learning

in Chinese society. The secondary school students reported that

their learning is drastically affected by the pandemic, yet we

found the sexual knowledge and tolerance toward LGBTQ of

students might have improved by the sexual content available

on the Internet featuring same-sex marriages and the associated

legal battles in certain countries, as well as the activities promoted

by the LGBT communities. In contrast, only 59.3% of secondary

school students scored all items about HPV, pregnancy, STIs and

HIV correctly, down from 67% in the same survey conducted

in 2016 (29). Such mixed findings suggest that e-learning could

be leveraged to promote sexual inclusivity as an alternative to

traditional classroom teaching.

Generally, sexuality is not openly discussed in a Chinese society

such asHongKong. Sex education is not a core subject in the formal

curriculum (30). The syllabus varies in different schools depending

on its principles, missions, ideology and resources. As it is not

an examinable subject, students’ sexual knowledge is not formally

assessed (30). However, the declining trends in sexual knowledge

demonstrated the deficiency of sexual education in Hong Kong.

Other than traditional school-based sexuality education, our

findings suggest that sex education could be conducted online

constructively, of which its effectiveness should be monitored

and evaluated in a timely manner. For example, sex education

conducted through the Internet in Shanghai could increase the

median scores for overall knowledge, as well as that of specific

aspects of reproductive health such as STIs (31). Corroborating the

findings of Ward and others, the relationship between electronic

device usage and the frequency of sexual practice indicated that

sexual materials provided online could increase the risk of sexual

permissiveness and sexual violence victimization (9, 32). Therefore,

policymakers should consider how to overcome the spread of sexual

misinformation before promoting online learning as an alternative

to traditional sex education.

The impacts of COVID-19 on adolescents’ attitudes, knowledge

and behaviors toward sex should not be underestimated. While

sex education is delivered in-person by trusted educators in

school traditionally, changes could take place when learning

modalities are switched from face-to-face to online learning.

Given the strong correlation between the usage of electronic

devices and improved sexual knowledge as well as the increased

tolerance of alternative sexual expression, at least more online

elements should be integrated into the classroom teachings

of sex education. It is essential to consider that most online

sexual information is unregulated, leading them vulnerable

to false sexual knowledge and practice. Tarzia and Tyler

have identified links between intimate partner sexual violence

(IPSV) and the mainstreaming of pornography (33). They also

found associations between pornography consumption and risky

sexual behaviors such as infrequent condom use in Sweden

(34). All the above call for concerted efforts to provide a

safe online environment for adolescents to explore sex and

sexual health.

Limitations

Despite efforts in random cluster sampling, anonymization

and the diversification of question responses, a few limitations

may impede the interpretation of our data. Our study employed a

self-reported questionnaire therefore could be prone to self-report

bias. Furthermore, there might be residual confounding factors

such as technological advancement and changes in social norms,

which means sampling bias toward more economically privileged

adolescents with access to electronic devices. Nonetheless, we

recruited participants across the territory so our samples were

representative of the youth population in Hong Kong. For the

impact of the pandemic, we could only determine its influence

on sexuality based on the participants’ subjective perceptions

due to the lack of data before the pandemic, although the

questionnaire was updated every 5 years to reflect changes in

society and is germane to contemporary social conditions. Other

weaknesses may include unmeasured confounders that potentially

affect the veracity of the statistical analyses. Future studies should

consider the links between various online experiences such as

the types of pornography and the sexual satisfaction of young

adults. Interventional studies may help to clarify the causal

relationship between time spent on electronic devices and changes

in sexuality.
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Conclusion

Under the COVID-19 pandemic, an increase in screen time

is found to be related to improved sexual knowledge, reduction

in sexual stigma and higher acceptance of LGBTQ. However,

sexual content over the Internet can also lead to more sexual

practices. Schools should re-evaluate the pedagogy of the present

sex education and introduce online learning elements to provide

suitable guidance on the proper use of electronic devices in the

learning and exploration of sexual knowledge. We advocate that

online comprehensive sex education is feasible for improving

sexual knowledge and increasing tolerance toward alternative

sexual expressions, thereby empowering adolescents to make

informed decisions on sexual behaviors. Social media offers

tremendous potential for sexual education as a complementary

tool to classroom teachings in Hong Kong. Educators, sexual

scientists and policymakers should make a concerted effort to

implement a feasible curriculum for sexual education in the

post-pandemic era.

Data availability statement

The raw data supporting the conclusions of this

article will be made available by the authors, without

undue reservation.

Ethics statement

The studies involving human participants were reviewed and

approved by FPAHK Ethics Panel. Written informed consent from

the participants’ legal guardian/next of kin was not required to

participate in this study in accordance with the national legislation

and the institutional requirements.

Author contributions

WW led the project and DT was primarily responsible for

the results and manuscript preparation. OK, VY, and EK assisted

in preparing the manuscript. PI and PY were key collaborators

who edited the manuscript. PI, PY, and EC provided guidance and

advice on the preparation of the manuscript. All authors approved

the final manuscript and accepted the responsibility for submitting

it for publication.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The handling editor MTH declared a past co-

authorship/collaboration (10.1186/S12889-022-13101-3 and

10.1186/S12889-022-14136-2) with the author PY.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Fischer VJ, Bravo RG, Brunnet AE, Michielsen K, Tucker JD, Campbell L,
et al. Sexual satisfaction and sexual behaviors during the COVID-19 pandemic:
results from the International Sexual Health And REproductive (I-SHARE) health
survey in Luxembourg. BMC Public Health. (2022) 22:1–9. doi: 10.1186/s12889-022-
13509-x

2. Ibarra F, Mehrad M, Di Mauro M, Godoy M, Cruz E, Nilforoushzadeh M,
et al. Impact of the COVID-19 pandemic on the sexual behavior of the population.
The vision of the east and the west. Int Braz J Urol. (2020) 46(suppl. 1):104–
12. doi: 10.1590/s1677-5538.ibju.2020.s116

3. Gleason N, Banik S, Braverman J, Coleman E. The impact of the COVID-19
pandemic on sexual behaviors: findings from a national survey in the United States.
J Sex Med. (2021) 18:1851–62. doi: 10.1016/j.jsxm.2021.08.008

4. Kumar N, Janmohamed K, Nyhan K, Forastiere L, Zhang W, Kågesten A,
et al. Sexual health and COVID-19: protocol for a scoping review. Syst Rev. (2021)
10:37. doi: 10.1186/s13643-021-01591-y

5. Sturgiss E, Dut G, Matenge S, Desborough J, Hall DS, Mazza D, et al.
COVID-19 and access to sexual and reproductive healthcare for young people: an
overview of the international literature and policy. Aust J Gen Pract. (2022) 51:271–
7. doi: 10.31128/AJGP-10-21-6206

6. Mercer C, Clifton S, Riddell J, Tanton C, Freeman L, Copas A, et al. Impacts of
COVID-19 on sexual behaviour in Britain: findings from a large, quasi-representative
survey (Natsal-COVID). Sex Transm Infect. (2021). doi: 10.2139/ssrn.3862706

7. Orben A, Tomova L, Blakemore S. The effects of social deprivation on
adolescent development and mental health. Lancet Child Adol Health. (2020) 4:634–
40. doi: 10.1016/S2352-4642(20)30186-3

8. Nagata J, Cortez C, Cattle C, Ganson K, Iyer P, Bibbins-Domingo K, et al.
Screen time use among US adolescents during the COVID-19 pandemic: findings

from the adolescent brain cognitive development (ABCD) study. JAMA Pediatr. (2022)
176:94–6. doi: 10.1001/jamapediatrics.2021.4334

9. Ward LM, Erickson SE, Lippman JR, Giaccardi S. Sexual
media content and effects. Oxford Res Encycl Commun.
(2016). doi: 10.1093/acrefore/9780190228613.013.2

10. Wright PJ, Tokunaga RS, Kraus A, A. Meta-analysis of pornography
consumption and actual acts of sexual aggression in general population studies
- wright - 2016 - journal of communication. J Commun. (2016) 66:183–
205. doi: 10.1111/jcom.12201

11. Wartella E, Rideout V, Montague H, Beaudoin-Ryan L, Lauricella A. Teens,
health and technology: a national survey. (2016) 4:3. doi: 10.17645/mac.v4i3.515

12. Fortenberry J, McFarlane M, Bleakley A, Bull S, Fishbein M, Grimley D, et al.
Relationships of stigma and shame to gonorrhea and HIV screening. Am J Public
Health. (2002) 92:378–81. doi: 10.2105/AJPH.92.3.378

13. Cunningham SD, Kerrigan DL, Jennings JM, Ellen JM. Relationships between
perceived STD-related stigma, STD-related shame and STD screening among a
household sample of adolescents. Perspect Sex Reprod Health. (2009) 41:225–
30. doi: 10.1363/4122509

14. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process
Analysis: A Regression-Based Approach. New York, NY: Guilford Press (2013).

15. Hayes AF. Beyond baron and kenny: statistical mediation
analysis in the new millennium. Commun Monograph. (2009) 76:408–
20. doi: 10.1080/03637750903310360

16. Shrout P, Bolger N. Mediation in experimental and nonexperimental
studies: new procedures and recommendations. Psychol Method. (2002) 7:422–
45. doi: 10.1037/1082-989X.7.4.422

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1034155
https://doi.org/10.1186/S12889-022-13101-3
https://doi.org/10.1186/S12889-022-14136-2
https://doi.org/10.1186/s12889-022-13509-x
https://doi.org/10.1590/s1677-5538.ibju.2020.s116
https://doi.org/10.1016/j.jsxm.2021.08.008
https://doi.org/10.1186/s13643-021-01591-y
https://doi.org/10.31128/AJGP-10-21-6206
https://doi.org/10.2139/ssrn.3862706
https://doi.org/10.1016/S2352-4642(20)30186-3
https://doi.org/10.1001/jamapediatrics.2021.4334
https://doi.org/10.1093/acrefore/9780190228613.013.2
https://doi.org/10.1111/jcom.12201
https://doi.org/10.17645/mac.v4i3.515
https://doi.org/10.2105/AJPH.92.3.378
https://doi.org/10.1363/4122509
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1037/1082-989X.7.4.422
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tse et al. 10.3389/fpubh.2023.1034155

17. Baron R, Kenny D. The moderator-mediator variable distinction in social
psychological research: conceptual, strategic, and statistical considerations. J Person Soc
Psychol. (1986) 51:1173–82. doi: 10.1037/0022-3514.51.6.1173

18. Sun W, Miu H, Wong C, Tucker J, Wong W. Assessing participation and
effectiveness of the peer-led approach in youth sexual health education: systematic
review and meta-analysis in more developed countries. J Sex Res. (2018) 55:31–
44. doi: 10.1080/00224499.2016.1247779

19. Waling A, Farrugia A, Fraser S. Embarrassment, shame, and reassurance:
emotion and young people’s access to online sexual health information. Sex Res Soc
Pol. (2022) 20:45–57. doi: 10.1007/s13178-021-00668-6

20. Brayboy L, McCoy K, Thamotharan S, Zhu E, Gil G, Houck C. The
use of technology in the sexual health education especially among minority
adolescent girls in the United States. Curr Opin Obstet Gynecol. (2018) 30:305–
9. doi: 10.1097/GCO.0000000000000485

21. Olamijuwon E, Clifford O. Sexuality education in the digital age: modelling
the predictors of acceptance and behavioural intention to access and interact
with sexuality information on social media. Sex Res Soc Pol. (2021) 19:1241–
54. doi: 10.1007/s13178-021-00619-1

22. Cunningham S, Tschann J, Gurvey J, Fortenberry J, Ellen J. Attitudes about
sexual disclosure and perceptions of stigma and shame. Sex Trans Infect. (2002)
78:334–8. doi: 10.1136/sti.78.5.334

23. Yip P, Zhang H, Lam T, Lam K, Lee A, Chan J, et al. Sex knowledge, attitudes, and
high-risk sexual behaviors among unmarried youth in Hong Kong. BMC Public Health.
(2013) 13:691. doi: 10.1186/1471-2458-13-691

24. Fisher D, Hill D, Grube J, Gruber E. Sex on American television: an analysis
across program genres and network types. J Broadcast Elect Media. (2004) 48:529–
53. doi: 10.1207/s15506878jobem4804_1

25. Jamieson P, More E, Lee S, Busse P, Romer D. It matters what young people
watch: health risk behaviors portrayed in top-grossing movies since 1950. In: Jamieson
P, Romer D, editors. The Changing Portrayal of Adolescents in the Media Since 1950.
Oxford: Oxford University Press (2008). p. 105–31.

26. Barr EM, Moore MJ, Johnson T, Merten J, Stewart WP. The relationship between
screen time and sexual behaviors among middle school students. Health Educator.
(2014) 46:6–13.

27. Brown J, Newcomer S. Television viewing and adolescents’ sexual behavior. J
Homosex. (1991) 21:77–91. doi: 10.1300/J082v21n01_07

28. UNFPA. Comprehensive Sexuality Education. New York, NY: UNFPA (2022).

29. Hong Kong Family Planning Assosciation. Report on Youth Sexuality Study 2016.
Hong Kong: Hong Kong Family Planning Assosciation (2017).

30. Che FS A. study of the implementation of sex education inHong Kong secondary
schools. Sex Educ. (2006) 5:281–94. doi: 10.1080/14681810500171458

31. Lou C, Zhao Q, Gao E, Shah I. Can the Internet be used effectively to provide
sex education to young people in China? J Adol Health Official Publicat Soc Adol Med.
(2006) 39:720–8. doi: 10.1016/j.jadohealth.2006.04.003

32. Ybarra M, Strasburger V, Mitchell K. Sexual media exposure, sexual
behavior, and sexual violence victimization in adolescence. Clin Pediatr. (2014)
53:13. doi: 10.1177/0009922814538700

33. Tarzia L, Tyler M. Recognizing connections between intimate partner
sexual violence and pornography. Violence Again Women. (2021) 27:2687–
708. doi: 10.1177/1077801220971352

34. Häggström-Nordin E, Hanson U, Tydén T. Associations between pornography
consumption and sexual practices among adolescents in Sweden. Int J STD AIDS.
(2005) 16:102–7. doi: 10.1258/0956462053057512

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1034155
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1080/00224499.2016.1247779
https://doi.org/10.1007/s13178-021-00668-6
https://doi.org/10.1097/GCO.0000000000000485
https://doi.org/10.1007/s13178-021-00619-1
https://doi.org/10.1136/sti.78.5.334
https://doi.org/10.1186/1471-2458-13-691
https://doi.org/10.1207/s15506878jobem4804_1
https://doi.org/10.1300/J082v21n01_07
https://doi.org/10.1080/14681810500171458
https://doi.org/10.1016/j.jadohealth.2006.04.003
https://doi.org/10.1177/0009922814538700
https://doi.org/10.1177/1077801220971352
https://doi.org/10.1258/0956462053057512
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Impacts of electronic device use on adolescents' sexual knowledge, attitude and perception during the COVID-19 pandemic: A representative sexuality survey
	Introduction
	Methods
	Procedures
	Materials
	Data analysis

	Results
	Discussion
	Electronic device use and adolescent sexuality
	Significance of the study
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


