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Abstract

Introduction: A growing body of research has addressed adolescent use of mobile devices to
exchange sexually explicit images and messages (sexting). While there are legal consequences in
some states for sexting among adolescents, research findings have also demonstrated associations
between sexting and sexual activity. The purpose of this systematic review was to synthesize
research examining the association between adolescent sexting and sexual activity.

Methods: Five databases (The Cumulative Index to Nursing and Allied Health Literature,
Embase, Ovid, MEDLINE, PsychINFO, and Scopus) were searched for studies measuring
adolescent sexting and sexual behaviors. Studies were appraised for quality using a modified
Downs and Black scale. Studies reporting frequencies or odds ratios were eligible for inclusion in
random effects meta-analytic models.

Results: Of 669 articles retrieved, 9 studies met inclusion for systematic review; of these, 6 were
included in meta-analysis. Pooling data from 9,676 adolescents, the odds of reporting sexual
activity was 6.3 times higher (95% confidence interval 4.9-8.1; Q=14.3,12= 65.1) for adolescents
who sent sexts compared to those who did not.

Discussion: These data suggest that adolescents who send sexually explicit text messages are
more likely to report sexual activity than adolescents who do not. Midwives are well-poised to
integrate a discussion of sexting into sexual and reproductive health counseling with adolescent
and young adult patients.

Precis

Adolescents who send sexts are more likely to report sexual activity than adolescents who do not.
Midwives should address sexting in their sexual health counseling.
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Given that mobile device ownership is increasingly common among adolescents and young
adults, a growing body of research has investigated the use of text messaging and social
media as emerging contexts for sexual development and exploration.2~* Sexting, the
exchange of sexually explicit messages or images,® has raised concerns among professional
organizations about adolescent exposure to and sharing of unsolicited sexual content.6-8
Additionally, media attention around specific sexting cases has highlighted the legal
ramifications of minors sharing sexual images of themselves and others.%-12

The ability to send and receive text messages through free messaging apps on smart phones
or purchase data through prepaid mobile plans has made cell phone communication
increasingly more accessible.13 Cell phones have consequently, become the primary mode of
social interaction and networking among teens.14 Of 1,060 teens, aged 13 to 17 years old,
who participated in a 2015 Pew Research Center survey,! 88% reported access to some type
of mabile phone (smart phone, basic cell phone, or both) and reported either having sent or
received an average of 30 text messages daily. As peer relationships take on a more central
role during adolescence, cell phones have further broadened the reach of social networks,
which can have a profound impact on behavioral choices and physical health outcomes.1>:16
A recent review suggests that 14.8% (95% confidence interval [CI], 12.8%-16.8%) of youth
report having sent a sext and 27.4% (95% Cl, 23.1%-31.7%) report having received one.
Both the American Academy of Pediatrics (AAP)® and the American College of
Obstetricians and Gynecologists (ACOG)” have published statements on the risks associated
with social media, specifically addressing sexting with adolescents and young adults.

Among consenting adolescents who are exploring intimate relationships, sexting may be
viewed as age-appropriate behavior.1” A national survey of 600 teens suggests that as many
as one in five teens who received a sext shared it with someone else.18 In some instances
sexting has been associated with sexual coercion®-21 and behaviors such as having multiple
sex partners22:23 or not using contraception.24:2° Sexting has also led to charges being filed
against adolescents have shared sexual images without consent, reporting malicious intent,
bullying, and harassment.10 Twenty states have enacted laws that address minors sending
explicit messages and images, 18 of which also address minors who receive an explicit text.
26,27 Consequences range from required educational hours about sexting to a misdemeanor
offence and in some instances, a felony offence for repeated sexting.28 In a survey of
American undergraduate students about sexting and legal risks, 61% reported they were
unaware that sexting had legal consequences. Among these students, 59% reported that
being aware of the legal ramifications of sexting would have been a deterrent for them.28

With documented declines in formal sex education across the United States, adolescents are
left with few resources to navigate the increasingly grey area of sexual health and social
media.2? Just as pediatricians and obstetrician-gynecologists have been charged by their
professional organizations to address sexting in the clinical encounter, midwives who care
for adolescent populations are also well-poised to address sexting in the context of sexual
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and reproductive health. Two prior systematic reviews30:31 have examined the association
between sexting and sexual behaviors.32 However neither examined the association between
sexting and sexual behaviors by age group, potentially misrepresenting actual participation
in sexting and sexual behaviors for youth and adult populations. Given the increased use of
cell phones among adolescents and almost exclusive use of text communication, the aim of
this systematic review and meta-analysis was to examine the prevalence of sexting and the
association between sending a sexually explicit text message and sexual activity among
adolescents.

METHODS

Using an a priori protocol developed for this systematic review,33 the literature was searched
using five databases: The Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Embase, Ovid, MEDLINE, PsychINFO, and Scopus. The search was performed
April 6, 2017. A library information specialist with expertise in systematic reviews provided
assistance in this process.

Search strategy

General search terms were chosen a priori including: adolescent, sexting, and sexual
behavior. More defined terms were then chosen within each category. For example, the
category, “sexting”, included terms such as “text,” “text message,” “short message service,”
“cell phone,” and “maobile phone.” Medical subject heading (MeSH) terms were used when
possible to capture all relevant articles in a database. Finally, depending upon the database,
symbols for truncation (*) as well as wildcards ($) were used for all possible variations of a
term such as text* or t$een$. (Supplementary Information: Appendix S1)

Inclusion and exclusion criteria

A study was eligible for inclusion if its sample was restricted to adolescents (10-19 years-
old) based on the World Health Organization (WHO) definition of adolescent34 and used a
quantitative study design to measure the association between sexting and either past or
current sexual activity. Grey literature that met these criteria was included. A study was
excluded if it was published in a language other than English, of qualitative study design,
examined sexting using a device other than a basic cell or smart phone (e.g. by e-mail or
over a social networking site not accessed through a phone) and restricted subject inclusion
to either youth less than 10 years or older than 19 years. No restrictions were placed on
study design, date, or location.

Following removal of duplicates, studies were imported into Covidence (Covidence,
Melbourne Australia), an online platform to facilitate article screening and data extraction
for systematic reviews.3° Titles and abstracts were screened by two authors (CH, AL). A
full-text review of the remaining studies was then performed so that only studies for
inclusion remained. Discrepancies were resolved by consensus.
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Quality appraisal and data extraction

Studies were appraised for quality using a modified Downs and Black Checklist.36 Items of
the Downs and Black checklist are organized into four broad categories: reporting, external
validity, internal validity (bias and confounding), and power. Twelve questions not
applicable to either cross-sectional or cohort studies were removed: questions 4 and 8
(reporting), 12 and 13 (external validity), 14-16, 19, 21, 23 and 24 (internal validity); and 27
(power). The modified scale contained 15-items with a maximum score of 16 possible
points: 9 points for reporting (one question had a 2-point option); 1 point for external
validity; and 6 points for internal validity. Two reviewers (CH and AS) appraised each study.
Differences of opinion were resolved by consensus.

Sample characteristics, sexting prevalence, the proportion of the study sample who reported
sending a sext, and report of either current or past sexual activity were systematically
extracted from each study. Study findings of the association between sexting and reported
sexual activity were also extracted.

Quantitative synthesis

We first computed a pooled prevalence of sexting, defined as sending a sext, by summing the
number of adolescents who reported sending a sext divided by the sum of the sample sizes
and computed a 95% confidence interval.3” Studies reporting the association between
sending a sext and sexual behavior as an odds ratio (OR), risk ratio, or proportion were
eligible for inclusion in meta-analysis. A standardized effect for each study and a pooled OR
were computed across studies using a random effects meta-analysis model. Heterogeneity
was evaluated next to detect any variability across studies greater than would be expected by
chance alone that might affect the pooled study result.38 For example, differences in male
and female samples or population age could contribute to different outcomes between
studies. Heterogeneity was assessed using Cochran’s Q and 12 statistics and was considered
to be present if the Cochran’s Q A-value was <.05 or 12 was >50%.3% To explore differences
between studies that might explain heterogeneity, we conducted subgroup analyses which
involves stratifying subject data into smaller subgroups (e.g., age or sex) and comparing any
differences in outcomes between them.%0 To assess for publication bias, we constructed a
funnel plot, examined it visually, and conducted a failsafe N test, which is carried out to
determine the number of additional studies that would need to be added to the analysis to
render the results non-significant.! Data were analyzed using Comprehensive Meta-
Analysis statistical software (Biostat, Inc., Engelwood, NJ).

RESULTS

Figure 1 provides detail regarding the literature search. Of 669 articles identified by the
search, 24 studies met criteria for full text review and nine (7 cross-sectionall?.22:24.25.42-44
and 2 prospective cohort studies*®46) met all inclusion criteria. Six studies!?:22:24.2541.42
were conducted in the United States; of the remaining studies, one was conducted in the
Czech Republic,6 one across 24 countries in the European Union,® and one was conducted
in Australia.*
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Quality appraisal
Figure 2 presents results of the quality appraisal. Of the three categories assessed, internal
validity was the most problematic. Only one“6 of the two cohort studies statistically adjusted
for length of follow up. This study involved a national sample of Czech students, while the
other#® was an international sample of adolescents in the European Union. Questions from
previously developed national and international surveys (Health Behavior in School-Aged
Children 2005/2006 Survey,*’ Youth Risk Behavior Survey,*8 Survey of Australian
Secondary Students and Sexual Health*%) were used to measure sexual activity in four
studies,22:244445 while the remaining studiesl?:25:42:4346 ysed investigator-developed
questions to assess sexual activity. For the category of reporting, two studies*>46 did not
adequately describe the characteristics of participants who were included and one study*6
failed to clearly describe the main findings. Finally, for external validity, two studies*>46 did
not clearly describe the population from which subjects were recruited.

Study characteristics

Characteristics of each study are presented in Table 1. In total, 29,115 adolescents (45%
female) completed surveys that examined the relationship between sexting and sexual
behaviors. Study samples ranged between 41043 and 17,0164 participants. For studies
conducted in the United States,17:22:24.2542.43 the samples included 8,851 adolescents (14%
African American, 23% Hispanic, 52% white, 11% other race). Adolescent sexual
orientation defined as heterosexual, homosexual, or bisexual, was reported in only four of
the nine studies.17:24.2544 Sypject recruitment and survey administration varied across
studies. Seven studies were conducted on a middle or high school campus?2:24.25:42-44,46
and two studies used web-based recruitment methods.17:4

Sexting measurement

Measurement of sexting lacked consistency across studies, ranging from a comprehensive
definition of sexting including sending, receiving, and/or forwarding a sexually explicit
message or nude image2? to a more limited definition of sending a sexually explicit message
and/or image.17:24.42434546 Of these, three studies defined sexting as sending either a
written message and/or image,244546 one differentiated between sending a message and
sending an image,*3 and two defined sexting as sending explicit images only.1”42 The two
remaining studies2>44 differentiated between sending and receiving a sexually explicit
message or image.

Study outcomes

The prevalence of sending a sext ranged from 5%?2° to approximately 40%%* and the
prevalence of receiving a sext ranged from 20%?2° to 54%.44 Pooling data across studies, the
prevalence of sending a sext (6 studies) was 22% (95% Cl, 20.6%, 22.8%) and the
prevalence of receiving a sext (2 studies) was 44%. Six studies examined the prevalence of
sexting by racial/ethnic characteristics with conflicting findings. Four studies!?:22:24.25
reported higher prevalence among African American adolescents; one*? reported higher
prevalence among white adolescents, and one*3 reported similar prevalence among African
American and white adolescents. Across studies,17:22:24.25:42-46 gexting was higher among

J Midwifery Womens Health. Author manuscript; available in PMC 2020 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Handschuh et al.

Page 6

older adolescents than younger adolescents. One studyl? examined the relationship between
geographic location and sexting and found a higher prevalence of sexting among adolescents
living in small and suburban towns compared to those who lived in urban areas.

Definitions of sexual activity ranged from ever having engaged in a sexual behavior22:42-44
to more recent (past 6 to 12 months)17:4546 or current?4:25 behavior. In some studies, survey
questions explored type of sexual behavior (vaginal intercourse,1743 oral sex,17:2243 anal
sex1722) and number of sexual partners.17:2242 |n other studies survey questions asked
about other risky behaviors, such as engagement in unprotected sex,22:24.25 yse of condoms,
17 or use of drugs or alcohol during sexual activity.42 Finally, two studies created composite
scores for sexual behavior based on frequency of reported sexual activities such as fondling,
kissing, and sexual intercourse.4445

Quantitative synthesis

Six of the nine studies, 1724254244 met criteria for inclusion in the meta-analysis and
represent data from 9,676 adolescents. Three studies were not eligible because it was not
possible to convert the data presented (e.g., odds ratios, risk ratios, or probabilities).22:4546
Among adolescents who reported having sent a sext, the odds of reporting either past or
current sexual activity, defined as vaginal intercourse, was 6.3 times higher compared to
adolescents who did not send a sext (OR 6.3; 95% CI 4.9-8.1). Heterogeneity was greater
than expected by chance alone (Cochran’s Q=14.3, P=.01; 12=65.1). Stratified by sex, the
odds of having reported either past or current sexual activity was 3.8 and 5.1 times higher
for males (2822 subjects; OR, 3.8; 95% CI 2.0-7.4; Cochran’s Q=14.7, /<.001; 2= 86.4)
and females (3,916 subjects; OR, 5.1; 95% ClI, 2.1-12.6; Cochran’s Q=47.9, /<.001, 12 =
95.8) who had reported having sent a sext. There were no statistically significant differences
by sex (see Figure 3).

We explored possible reasons for heterogeneity by subgroup analysis. Studies were grouped
by country of publication, age (older versus younger adolescents), and definition of sexual
activity; in each case there were no statistically significant differences between groups that
might explain heterogeneity. (Supplementary Information Appendix S2) A funnel plot, used
to detect publication bias, suggests a low risk for bias based on the relative symmetry of the
plot in the studies examined. (Supplementary Information Appendix S3) This is supported
by the failsafe N test, which suggests that an additional 1,038 studies would have to be
added to the analysis in order for the outcome to no longer be statistically significant.

DISCUSSION
Main findings of this study

Findings of this meta-analysis suggest that adolescents who sext are more likely to report
past or current sexual activity than adolescents who do not engage in sexting; this is
consistent with earlier reviews including both adolescents and adults.30:31 Prior studies have
estimated sexting prevalence in adolescents between 4%°0 and approximately 15%.32 The
sending of sexts by adolescents who participated in studies included in this review ranged
between 5%25 and 43%,44 with a pooled prevalence of 22%, and is significantly higher than
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earlier reports with estimates of teen sexting between 4%°C and 15%.32 These findings
suggest that sexting among adolescents of all ages is an increasingly common phenomenon.
While we found no differences between male and female respondents in the association
between sexting and sexual activity, one study did ask students if they had ever been asked
to send a sext and how they felt about it.#2 Female adolescents were 26% more likely to
report being asked to send a sext than males and 24% more likely to be bothered by the
request compared to males.*2

Clinical implications

Based on findings of this systematic review and meta-analysis, one in five adolescents sext,
with no significant differences between younger and older adolescents. The context of a
clinical visit can provide the opportunity to discuss social media use and communication
with an intimate partner with both younger and older teens. Opinion statements of the AAP
and ACOG have taken a risk-based approach to sexting. The AAP specifically encourages
parents to engage their children about peer pressure to sext as well as the legal implications
of sexting, pointing out that sending sexual images may be considered child pornography.®
Similarly, ACOG recommends that obstetricians and gynecologists counsel patients about
the harms and consequences of sexting and to counsel parents and guardians to monitor their
children’s social media and cell phone use, even limiting texting on their mobile devices.’
Currently, the American College of Nurse Midwives does not offer specific practice
guidelines about sexting or social media use and sexual health. However, evidence
supporting the association between sexting and sexual activity is sufficient to support routine
counseling of adolescent and young women about their use of social media to share sexual
content. While the AAP and ACOG specifically address the negative aspects of sexting, a
clinical encounter in which the provider creates an atmosphere of privacy and safety can
allow them to explore why and how an adolescent engages in sexting and how this may be
impacting their sexual and reproductive health. A simple question, “Have you ever sent or
received a sexual image or message by text?” or “Have you ever felt pressured to be sexually
intimate with someone as a result of sexting?” can open the door to conversation. For some
adolescents, sexting with a trusted partner may be an activity in which they willingly
engage. Others may reveal feelings of peer pressure or coercion and need their care
coordinated with legal services and possibly mental health providers who deal with cases of
sexual harassment or cyberbullying.

While some school districts in the United States have introduced sexting education programs
into their schools, no states currently require sexting to be taught as part of their health
education curricula.?1:52 Without formal instruction and/or guidance about healthy sexual
behaviors, adolescents are not only at increased risk for misinformation about their sexual
health, but also increased risk for non-consensual participation in sexual activities both on
and off-line. Midwives can play an important role in counseling adolescent and young
women about sexting as an element of sexual health and well-being.

Limitations of this review

Findings of this systematic review must be considered in the context of the quality of
included studies and outcome measures used. While the association between sexting and
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sexual activity was established, we cannot infer that sexting causes adolescents to become
sexually active or that only adolescent who are sexually active engage in sexting.
Additionally, heterogeneity could not be explained by sub-group analyses. While the utmost
effort was made to pool studies with similar definitions of sexting and sexual activity, it was
not possible to completely control for different interpretations of these terms that may have
contributed to variability in the studies’ results. Further, associations with sexting were
limited to only one type of sexual activity, vaginal sex, and did not include other types of
activity such as oral or anal sex, or behaviors such as condom use or having multiple
partners. Additionally, the association between sexting and sexual activity among
adolescents who identify as gay, leshian, bisexual, transgender, or questioning could not be
evaluated in this review. While most studies included in this review were published in the
United States, attitudes towards sexual behaviors may vary across cultures. For example, in
one sample of 39 Australian young people (16 to 29 years of age), sexting was viewed as a
normal aspect of sexual relationships with flirting and sexual experimentation viewed as
positive outcomes of consensual sexting.>® Nonetheless, in a study of sexting and revenge-
porn laws in Australia, Canada, England, New Zealand, and South Africa, findings were
largely inconsistent in terms of how teen sexting should be managed.>* For example, while
the Australian state of Victoria exempts teen sexting from child pornography laws, teen
sexting in England falls under the child pornography and criminal justice act.>*

A strength of this review is in its focus on adolescents, establishing a clear relationship
between teen sexting and sexual behaviors. As the prevalence of sexting continues to
increase, it is extremely important to provide adolescents with clearer guidance on sexting,
their sexual health, and social media use. Evidence is sufficient to support public health
initiatives that include education about sexting risks and consequences both within school-
delivered sex education programs and as a routine part of clinical visits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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QUICK POINTS:

1 Approximately 1 in 5 adolescents sext (exchange sexually explicit images and
message).

2. Adolescents who sext are more likely to report sexual activity than
adolescents who do not.

3. Sexting has legal and public health implications, particularly when non-
consensual information is shared.

4. Midwives should integrate sexting as an element of sexual health counseling
with adolescent and young adult patients.

J Midwifery Womens Health. Author manuscript; available in PMC 2020 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Handschuh et al.

Records identified through

database searching
(n =669)

Ovid MEDLINE: 163
Embase: 299
PsychINFO: 34
Scopus: 122
CINAHL: 51
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A 4

Records after duplicates removed

(n = 462)

y

Records screened
(n =462)

y

Full-text articles
assessed for eligibility
(n=24)

Records excluded
(n =438)

Sexting not measured: 186
No measure of association
between sexting and
behavior: 89

Sample < 10 years: 3
Sample > 19 years: 95
Editorial: 15

Review: 38

Qualitative study: 10
Study not in English: 2

y

Studies included in
qualitative synthesis
(n=9)

y

Studies included in
quantitative synthesis
(meta-analysis)
(n=6)

Full-text articles excluded,
with reasons
(n=15)

Sexting not measured: 2
No measure of association
between sexting and
sexual behavior: 2
Sample > 19 years: 7
Review: 2

Study not in English: 1

Full text not available: 1

Figure 1. Results of the literature search and final study inclusion
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Quality appraisal of included studies using a modified Downs and Black Checklist

Dake et al (2012)

Houck et al (2014)

Patrick et al (2015)

Rice et al (2012)

Rice et al (2014)

Sevcikova (2016)

Sevcikova et al (2017)

Temple et al (2012)

Ybarra & Mitchell (2014)

o

2 4 6

o]

10 12 14

m Reporting (9 points) External Validity (1 point) m Internal Validty (6 points)

Figure 2. Quality appraisal of included studies using a modified Downs and Black Checklist
Source: Downs & Black, 1998 36

NOTE: The Downs and Black checklist is organized into four broad categories: reporting,
external validity, internal validity (bias and confounding), and power. Twelve questions not
applicable to cross-sectional or cohort studies were removed: questions 4 and 8 (reporting),
12 and 13 (external validity), 14-16, 19, 21, 23 and 24 (internal validity); and 27 (power).
The modified scale contained 15-items with a maximum score of 16 possible points: 9 points
for reporting (one question had a 2-point option); 1 point for external validity; and 6 points
for internal validity.
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A. Association between sexting and sexual behaviors

Study name  Statistics for each study Odds ratio

Odds Lower Upper and 95% CI

ratio limit limit p-Value

Houck, 2014 50 3.0 84 0.00
Patrick, 2015 6.6 54 81 0.00
Rice, 2012 72 50 103 0.00
Rice, 2014 32 13 81 0.01 —
Temple, 201247 34 6.7 0.00
Ybarra, 2014 94 7.3 123 0.00

63 49 81 0.00

0102 051 2 5 10

Favors no sexual behavior Favors sexual behavior

Random effects model, Cochran's Q = 14.3, p = 0.01, | square = 65.1

B. Association between sexting and sexual behaviors in females

Study name  Statistics for each study Odds ratio

Odds Lower Upper and 95% CI

ratio limit limit p-Value
Temple, 201246 2.9 71 0.00
Patrick, 2015 2.7 24 3.1 0.00
Ybarra, 2014 114 7.6 17.0 0.00
51 21 12.6 0.00
0102 051 2 5 10

Favors no sexual behavior Favors sexual behavior

Random effects model, Cochran's Q = 47.9, p<0.001, | square = 95.8%

C. Association between sexting and sexual behaviors in males

Study name Statistics for each study Odds ratio
and 95% CI

Odds Lower Upper
ratio limit limit p-Value
Patrick, 201523 2.0 27 0.00
Temple, 20125.0 29 85 0.00
Ybarra, 2014 5.6 3.1 10.1 0.00
38 20 74 0.00
0102 051 2 5 10

Favors no sexual behavior Favors sexual behavior

Random effects model, Cochran's Q = 14.7, p<0.001, | square = 86.4%
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Figure 3. Meta-analysis resultsfor the pooled sample from six studieswith results stratified by
male and female study participants
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