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IMPORTANCE The existing literature on sexting among youth shows that sexting is a predictor

of sexual behavior andmay be associated with other health outcomes and risky behaviors.

However, there remains a lack of consensus on the prevalence of sexting, which is needed to

inform future research, intervention, and policy development.

OBJECTIVE To provide ameta-analytic synthesis of studies examining the prevalence of

multiple forms of sexting behavior, analyzed by age, sex, geography, andmethod of sexting.

DATA SOURCES In an academic setting, electronic searches in MEDLINE, PsycINFO, EMBASE,

andWeb of Science were conducted for the period January 1990 to June 2016, yielding 1147

nonduplicate records.

STUDY SELECTION Studies were included if participants were younger than 18 years and the

prevalence of sexting explicit images, videos, or messages was reported.

DATA EXTRACTION AND SYNTHESIS Literature review and data extraction followed established

PRISMA guidelines. Two independent reviewers extracted all relevant data. Random-effects

meta-analyses were used to derive themean prevalence rates. Thirty-nine studies met final

inclusion criteria.

MAIN OUTCOMES ANDMEASURES Meta-analyses of the prevalence of sending, receiving,

and forwarding without consent, as well as having one’s sext forwarded without consent.

RESULTS Among 39 included studies, there were 110 380 participants; the mean age was

15.16 years (age range, 11.9-17.0 years), and on average 47.2%weremale. Studies were

available for sending (n = 34), receiving (n = 20), forwarding without consent (n = 5), and

having a sext forwarded without consent (n = 4). Themean prevalences for sending and

receiving sexts were 14.8% (95% CI, 12.8%-16.8%) and 27.4% (95% CI, 23.1%-31.7%),

respectively. Moderator analyses revealed that effect sizes varied as a function of child age

(prevalence increased with age), year of data collection (prevalence increased over time),

and sexting method (higher prevalence onmobile devices compared with computers). The

prevalence of forwarding a sext without consent was 12.0% (95% CI, 8.4%-15.6%), and the

prevalence of having a sext forwarded without consent was 8.4% (95% CI, 4.7%-12.0%).

CONCLUSIONS AND RELEVANCE The prevalence of sexting has increased in recent years and

increases as youth age. Further research focusing on nonconsensual sexting is necessary to

appropriately target and inform intervention, education, and policy efforts.
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S
exting—the sharing of sexually explicit images, videos,

or messages through electronic means—has received

mounting attention from the popular press and an ac-

cumulating amount of attention in the empirical literature.

However, the true public health importance of youth sexting

is unclear at present because the field is handicapped by in-

consistent information regarding itsprevalence.With thepub-

lished rate of youth sexting ranging from 1.3% to 60%,1-3 the

extent to which health care professionals, school personnel,

policymakers, andparents shouldbe concernedabout this be-

havior is unknown.

Oneof the firstpublishedstudiesonyouthsextingwascon-

ducted in 2009 before the current prolific use of smartphones

amongyouth.4Amongyouthaged12to17years,results indicated

that 4% reported sending and 15% reported receiving nude or

seminudeimages.A2012study2revealedalowprevalenceofsex-

tingamongparticipants aged 10 to 17years,with2.5%and7.1%

of predominantly older youth sending and receiving sexts, re-

spectively.Thatstudyhadnotablestrengths, includinganation-

ally representativesample, anexplicitdefinitionof sexting,and

awideage range.However, severalmethodological limitations

likelyresultedintheunderreportingofsexting, includingtheuse

of landlines toconduct thesurveyand interviewswithyouth in

thepresenceofparents.Recent studies reveal that sexting is an

increasingly commonpractice,with the prevalence increasing

each year until youth reach the age of 18 years.3

While it is becoming clear that a sizable number of ado-

lescent boys and girls participate in sexting, research exam-

ining sex differences has been inconsistent. A few studies2,5,6

have found that female youthweremore likely to send a sext

than theirmale counterparts,while other studies3,7,8havenot

revealed any sex differences with respect to sending sexts.

Some evidence suggests that adolescent boys aremore likely

than girls to receive9 and request3 sexts.

Althoughresearchonsextingisnolonger inits infancy, there

is a lack of consensus on the prevalence of sexting behaviors,

which is critically important to informing future research and

policy.We aim to extend the literature by examining themean

prevalenceof sendingand receiving sexts, aswell as the rateof

thenonconsensual forwardingofsexts.Moreover,weaimtode-

terminewhetherprevalence ratesvaryasa functionof sex, age,

and time, aswell as other potentialmoderators.

Methods

Search Strategy and Study Selection

Thismeta-analysiswas conducted in an academic setting fol-

lowing the recommendations and standards set by the Pre-

ferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA).Amedical librarianconductedanelectronic

search inMEDLINE, PsycINFO, EMBASE, andWeb of Science

(January 1990 to June 2016) using the following combination

of keywords: (youth*, adolescen* youth* child* girl* boy*,

young people OR student*) and (image*, photo* or picture*,

messag*) or (sextor sexting), or (sex*, nude, or explicit), or (cy-

ber or internet or online). No language or publication restric-

tionswere applied. In addition, references of all articlesmeet-

ing study inclusionwere reviewed for additional studies, and

online reports were also searched.

Studies met inclusion criteria if (1) participants were

younger than 18 years; (2) the study reported the prevalence

of 1 or more act of sending, receiving, or forwarding without

consent or having one’s sext forwarded without consent; (3)

the definition of sexting was consistent with the sending, re-

ceiving, or forwarding of sexually explicit images, videos,

and/ormessages, a definition consistentwith previous litera-

ture reviews10; (4) both prevalence and sample sizewere pro-

vided; and (5) the study was available in English. Two of us

(A.L. and C.R.) reviewed the titles and abstracts of all studies

identified in the search strategy.

Data Extraction

Extracteddata includedprevalence and sample size, aswell as

potentialmoderators, includingthefollowing: (1)age,examined

continuously as amean; (2) sex, examinedas thepercentageof

boys inthesample; (3)earliestyearofdatacollection; (4)method

ofsexting (mobiledevicevscomputer);and(5)messagecontent

(imagesonly, images/videos,or images/videos/explicitmessag-

ing). Inaddition,weextracted (6) study location (UnitedStates,

Europe, or other) and (7) publication status (published inpeer-

reviewedjournalvsdissertationorreport).Toavoidoversampling

effectsizeestimatesfromindividualstudies,onlythetotalstudy’s

sextingprevalencesofsending,receiving,and/orforwardingsexts

are represented (rather than sexting data stratified by age, sex,

orcountry).Forthenonconsensual forwardingofsext,datawere

extractedbasedonthe total sampleofyouth in thestudy (asop-

posed to sexting youth only). When data frommore than one

wave of data collection were provided or when data from one

samplewerepresentedacrossmultiplepublications,weselected

thewaveorpublicationwiththelargestsamplesizeandthemost

comprehensivedataextraction information.Toensureaccuracy

andreliability, all studiesweredoublecoded,anddiscrepancies

were resolved by consensus.

Study Quality

To examine methodological quality and validity of findings,

a 9-point critical appraisal assessment tool was developed

based on previous meta-analyses.11-13 The coding criteria for

the quality scoring of all studies meeting inclusion criteria

Key Points

Question What is the prevalence of sexting behavior among

youth?

Findings Among 39 studies (with 110 380 participants) in this

meta-analysis, the mean prevalences for sending and receiving

sexts were 14.8% and 27.4%, respectively, with prevalence rates

increasing in recent years and as youth age. The prevalences of

forwarding a sext without consent and having a sext forwarded

without consent were 12.0% and 8.4%, respectively.

Meaning Sexting is becoming amore common practice among

youth; therefore, age-specific information on sexting and its

potential consequences should regularly be provided as a

component of sex education.
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are listed in eTable 1 and eTable 2 in the Supplement.

Articles were given a score of 0 (no) or 1 (yes) for each crite-

rion and summed to give a total score out of 9. The classifi-

cation system used identified studies of low (≤2), moderate

(3-5), or high (≥6) quality.14

Calculation of Effect Sizes

Alldatawereextractedandentered intoComprehensiveMeta-

Analysis (CMA)software (version3;Biostat).15Aseriesofmeta-

analyseswereconducted foreachtypeof sextingbehavior,pre-

sented as ameanprevalence,with associated95%CIs around

the estimate. Comprehensive Meta-Analysis software trans-

forms theprevalence rate intoa logit event rate effect sizewith

a computed standard error. Subsequently, effect sizes are

weightedby the inverseof their variance, givinggreaterweight

to studies with larger sample sizes and thus more precise es-

timates. Finally, logits are retransformed into proportions to

facilitate ease of interpretation. Random-effectsmodelswere

selected tocalculateeffect sizesbecause they representamore

conservative estimate of the mean prevalence.

Sensitivity Analysis and Publication Bias

Outlierdetectionwasusedtodetermine if themeanprevalence

of each sexting behavior was affected by extreme values.16 In-

spection of box plots17 derived in SPSS (version 23.0; IBMCor-

poration)wereexamined, anddetectedoutlierswere removed

fromthecalculationof theeffectsize ifprevalencerateswereaf-

fectedby thesevalues.Publicationbiaswasexaminedusing in-

spection of funnel plots and the Egger test.18,19

Assessment of Statistical Heterogeneity and Subgroups

The Q and I2 statistics were computed to assess for statistical

heterogeneityofeffectsizes.20,21AsignificantQstatisticsuggests

thatstudyvariability ineffect sizeestimates isgreater thansam-

plingerror, andmoderators shouldbeexplored.The I2 statistic

examines the rate of variability across studiesdue toheteroge-

neityratherthanchance.The I2statistic rangesfrom0%to100%

andcanbe interpretedasno (0%)andmaximal (100%)hetero-

geneity.Between-studyheterogeneitywasexaminedusing the

Q statistic (categoricalmoderators) andmeta-regressions.15,22

Results

As shown in the PRISMA flow diagram (Figure 1), our elec-

tronic search yielded 1147nonduplicate records. A total of 122

articles were identified as potentially meeting inclusion cri-

teria, and full-text articleswere retrieved.On reviewof all full-

text articles, 41 studies met inclusion criteria.

Study Quality Evaluation

The mean study quality score across the 41 articles meeting

inclusion criteria was 6.2 (eTables 1 and 2 in the Supple-

ment).Twostudies23,24 (4.9%) fell in the low-quality range,and

10 studies (24.4%) were in the moderate-quality range, with

the remaining29studies (70.7%) in thehigh-quality range.The

2 studiesdeemed tohave lowmethodological qualitywere re-

movedfromanalyses.Therefore, theremaining39studieswere

used in subsequent meta-analyses.

Sample Characteristics of Included Studies

A total of 39 studies met all study and methodological inclu-

sion criteria. Studies were available for sending (n = 34), re-

ceiving (n = 20), forwarding without consent (n = 5), or hav-

ing a sext forwarded without consent (n = 4). The Table

summarizes included studies. In total across the 39 studies,

Figure 1. PRISMA FlowDiagramDetailing the Search Strategy

1147 Nonduplicate records identified through
literature search of MEDLINE, PsycINFO, EMBASE,
and Web of Science

1025  Studies excluded based on title and abstract review

122 Full-text studies assessed for eligibility

39 Studies included in the meta-analysis

34 Sending a sext 20 Receiving a sext 5 Forwarding a sext without
consent

4 Having a sext forwarded
without consent

References of articles meeting inclusion criteria
and gray literature search for

online reports

83 Studies excluded
50 Did not meet adolescent age criteria

8 Had overlapping sample

9 Did not include enough information to compute
effect size, and data were unavailable from authors

8 Did not assess sexting as an outcome

2 Had low methodological quality

6 Were published in a foreign language or were
unable to be retrieved

PRISMA indicates Preferred
Reporting Items for Systematic
Reviews andMeta-Analyses.
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110 380 participants were included, with a mean age of 15.16

years (age range, 11.9-17.0 years). On average, 47.2% of par-

ticipants were male. Twenty-two studies (56.4%) were from

theUnitedStates, 12 studies (30.8%)were fromEurope,2 stud-

ies (5.1%)were fromAustralia, 1 study (2.6%)was fromCanada,

1 study (2.6%)was fromSouthAfrica (2.6%), and1 study (2.6%)

was fromSouthKorea.Eighteenstudies (46.2%)examinedsex-

tingusingmobiledevicesandcomputers,with6studies (15.4%)

using computers only, 14 studies (35.9%) via mobile devices

only, and one study (2.6%) providing insufficient informa-

tion for determination. Eleven studies (28.2%) asked partici-

pants about sexting via images, 14 studies (35.9%) via images

or videos, 7 studies (17.9%) via images and/or explicit mes-

sages, and 7 studies (17.9%) via images, videos, and/or ex-

Table. Characteristics of All Studies Included in theMeta-analysis on Youth Sexting

Source No.a
Mean Participant
Age, y % Male

Sexting
Type

Message
Format

Message
Content Geography

Baumgartner et al,25 2014 14 946 13.49 49.7 S Both P, V, M Europe multinational

Campbell and Park,26 2014 552 14.88 52.4 S, R Mobile P, V United States

Cox Communications,6 2009 655 15.50 50.0 S, R, FW-V Both P United States

Dake et al,7 2012 1289 14.58 51.7 S Both P, V, M United States

Dowdell et al,27 2011 2077 16.03 44.6 R Online P United States

Fleschler Peskin et al,28 2013 1034 16.34 37.4 S, R, FW-P Both P, V, M United States

Harris et al,29 2013 123 16.60 44.7 S, R, FW-P Both P, V, M United States

Houck et al,30 2014 410 12.34 53.4 S Both P, M United States

Kerstens and Stol,31 2014 4453 13.90 51.2 S, R Online P, V the Netherlands

Kopecký,32 2015 1237 14.00 44.9 S Both P, V Czech Republic

Kopecký,33 2014 21 372 14.00 44.6 S, FW-V Online P, V, M Czech Republic

Lee et al,34 2016 1612 16.00 35.7 S Mobile P, V Republic of Korea

Lee et al,35 2015 683 15.50 47.0 S, R Unspecified P, V Australia

Lenhart,4 2009 800 15.07 53.6 S, R Mobile P, V United States

Lippman and Campbell,36 2014 51 14.55 51.0 S, R Mobile P, V United States

Livingstone and Gorzig,37 2014 15 619 13.50 50.0 R Online P, M Europe multinational

Marcum et al,38 2014 1617 15.77 49.9 S Mobile P United States

Mishna et al,39 2010 2186 14.50 45.3 FW-V Both P, M Canada

Mitchell et al,2 2012 1560 14.20 49.7 R Online P, V United States

Murray,40 2014 467 15.96 48.4 S, R, FW-P Both P, V United States

O’Sullivan,41 2014 269 17.00 34.0 S, R Both P United States

Patrick et al,42 2015 2114 16.00 38.4 S, R Both P, V Australia

Rice et al,8 2012 1714 15.23 51.9 S Mobile P, M United States

Rice et al,43 2014 841 11.86 51.5 S, R Mobile P, M United States

Ricketts et al,44 2015 1617 15.77 49.0 S Mobile P United States

Schloms-Madlener,45 2013 189 14.00 50.6 S Both P South Africa

Ševčíková,46 2016 17 016 16.00 49.0 S Online P, V, M Europe multinational

NCPTUP,47 2008 163 14.50 49.0 S Both P, V United States

Strassberg et al,9 2013 606 15.90 54.3 S, R Mobile P United States

Temple et al,3 2012 948 15.80 44.1 S Both P United States

Van Ouytsel et al,48 2014 1028 16.68 42.0 S Both P Belgium

Van Ouytsel et al,49 2014 329 16.71 39.8 S, R Both P, V Belgium

Vanden Abeele et al,50 2014 1943 15.28 50.6 S Mobile P, V Belgium

Velarde,51 2014 635 Not available 53.4 S, R, FW-P Mobile P United States

Walrave et al,52 2014 498 16.50 46.0 S Mobile P, M Belgium

Walrave et al,53 2015 217 16.72 38.2 S Both P, V, M Belgium

Wolfe et al,54 2016 625 14.79 51.5 R Mobile P, V United States

Wood et al,55 2015 3170 15.27 50.0 S, R, FW-V,
FW-P

Mobile P, M Europe multinational

Ybarra and Mitchell,56 2014 3715 15.50 43.3 S Both P United States

Abbreviations: Both, study focuses on sexting via either a mobile device or the
internet; FW-P, study focuses on whether respondents shared others’ sexts
without their consent; FW-V, study focuses on whether respondents had sexts
shared with others without their consent; M, sexually explicit messages; Mobile,
study focuses on sexting via mobile devices; NCPTUP, National Campaign to
Prevent Teen and Unplanned Pregnancy; Online, study focuses on sexting over

the internet; P, pictures; R, study focuses on receiving messages; S, study
focuses on sendingmessages; Unspecified, study does not provide sufficient
information to determine themode of sexting; V, videos.
a Number varies slightly based on sexting type. These numbers reflect receiving
messages.

Research Original Investigation Prevalence of Sexting Behavior Among Youth

E4 JAMAPediatrics Published online February 26, 2018 (Reprinted) jamapediatrics.com

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by Marius Karlsen on 03/01/2018

http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2017.5314


plicitmessages.Note thatnostudyexaminedsextingvia sexu-

ally explicitmessaging alone. Finally, 31 studies (79.5%)were

published in peer-reviewed journals, and 8 studies (20.5%)

were unpublished.

Combined Prevalence of Sending a Sext

The random-effects analysis of the34 studieson sendinga sext

yielded a mean prevalence of 14.8% (95% CI, 12.8%-16.8%)

(Figure 2). The Egger test provided evidence that studies with

smaller sample sizes had more extreme prevalence estimates

(eFigure 1 in the Supplement). A sensitivity analysis was con-

ducted todetermine thepresenceofpotential outliers, andone

study was identified. Heterogeneity of effect sizes remained

present with (Q = 3765.13, P < .001, I2 = 99.04%) and without

(Q = 3699.53,P < .001, I2 = 99.08%)theoutlyingstudy;therefore,

potentialmoderatorswereexploredwithallstudiesincluded,and

results are summarized in eTable 3 in the Supplement.

A meta-regression analysis revealed a linear increase in

prevalence as age increased (β = 0.037; 95% CI, 0.024-

0.050). Effect sizeswere alsomoderatedbyyear of studydata

collection, with a demonstrated increase in the prevalence of

sendingasextover time (β = 0.026;95%CI,0.012-0.039).Mes-

saging outlet also explained between-study variability, with

ahigherprevalenceof sextingonmobiledevices (k = 13; 13.4%;

95% CI, 9.0%-17.7%) compared with computers (k = 4; 5.5%;

95% CI, 2.3%-8.6%), where k indicates the number of stud-

ies. Prevalencewas notmoderated by sex, geographical loca-

tion, message content, or publication status.

Combined Prevalence of Receiving a Sext

Therandom-effectsanalysisof the20studiesonreceivingasext

yielded a mean prevalence of 27.4% (95% CI, 23.1%-31.7%)

(Figure 3). The Egger test provided evidence that studies with

smaller sample sizes had more extreme prevalence estimates

(eFigure 2 in the Supplement). No outliers were detected.

Heterogeneityofeffect sizeswaspresent (Q = 1415.99,P < .001,

I2 = 98.66%), and results of moderator analyses are summa-

rized in eTable 4 in the Supplement.

The prevalence of receiving a sext increased as age in-

creased (β = 0.068; 95% CI, 0.035-0.100). Meta-regression

analyses revealed that year of study data collection ex-

plainedbetween-studyheterogeneity. Specifically, thepreva-

lence of receiving a sext has increased over time (β = 0.060;

95%CI, 0.032-0.088). Effect sizes also varied as a function of

messaging outlet, with a higher prevalence of sexting onmo-

bile devices (k = 9; 27.6%; 95% CI, 20.7%-34.6%) compared

with computers (k = 4; 13.6%; 95% CI, 9.8%-17.4%). Preva-

lencewasnotmoderatedby sex,message content, geographi-

cal location, or publication status.

Forwarding a SextWithout Consent

The random-effects analysis of the 5 studies on forwarding a

sextwithout consentyieldedameanprevalenceof 12.0%(95%

CI, 8.4%-15.6%) (eFigure 3 in the Supplement). No publica-

tion bias (eFigure 4 in the Supplement) or outliers were de-

tected. Heterogeneity of effect sizes was present (Q = 33.64,

P < .001, I2 = 88.11%), and moderators were explored. Nei-

therage (β = −0.051;95%CI,−0.113 to0.105)norsex (β = 0.002;

95% CI, −0.005 to 0.009) moderated prevalence. No other

moderators could be explored due to limited studies at each

level of the moderators.

Having a Sext ForwardedWithout Consent

The random-effects analysis of the 4 studies on having a sext

forwardedwithout consentyieldedameanprevalenceof8.4%

(95%CI, 4.7%-12.0%) (eFigure 5 in the Supplement). No pub-

licationbias (eFigure6 in theSupplement) or outlierswerede-

tected. Heterogeneity of effect sizes was present (Q = 151.26,

P < .001, I2 = 98.02%), and moderators were explored. Nei-

ther age (β = −0.017; 95% CI, −0.077 to 0.042) nor sex

(β = 0.010; 95% CI, −0.005 to 0.025) moderated prevalence

rates. No other moderators could be explored due to limited

studies at each level of the moderators.

Figure 2. Forest Plot of the Effect Sizes for Each Study Included

in theMeta-analysis on the Prevalence of Sending a Sext

1.00 0.5

Rate (95% CI)

–0.5

Source

Observed Estimate

(95% CI)

Baumgartner et al,25 2014 0.035 (0.032-0.038)

Campbell and Park,26 2014 0.045 (0.027-0.063)

Cox Communications,6 2009 0.090 (0.067-0.113)

Dake et al,7 2012 0.170 (0.147-0.193)

Fleschler Peskin et al,28 2013 0.230 (0.201-0.259)

Harris et al,29 2013 0.285 (0.191-0.379)

Houck et al,30 2014 0.220 (0.175-0.265)

Kerstens and Stol,31 2014 0.030 (0.025-0.035)

Kopecký,33 2014 0.124 (0.118-0.130)

Kopecký,32 2015 0.085 (0.069-0.101)

Lee et al,34 2016 0.090 (0.075-0.105)

Lee et al,35 2015 0.452 (0.413-0.491)

Lenhart,4 2009 0.040 (0.024-0.056)

Lippman and Campbell,36 2014 0.210 (0.073-0.347)

Marcum et al,38 2014 0.130 (0.112-0.148)

Murray,40 2014 0.178 (0.140-0.216)

O’Sullivan,41 2014 0.138 (0.094-0.182)

Patrick et al,42 2015 0.259 (0.237-0.281)

Rice et al,8 2012 0.154 (0.135-0.173)

Rice et al,43 2014 0.046 (0.032-0.060)

Ricketts et al,44 2015 0.130 (0.112-0.148)

Schloms-Madlener,45 2013 0.200 (0.159-0.241)

Ševčíková et al,46 2016 0.030 (0.027-0.033)

NCPTUP,47 2008 0.110 (0.059-0.161)

Strassberg et al,9 2013 0.140 (0.110-0.170)

Temple et al,3 2012 0.276 (0.243-0.309)

Van Ouytsel et al,48 2014 0.149 (0.107-0.191)

Van Ouytsel et al,49 2014 0.111 (0.091-0.131)

Vanden Abeele et al,50 2014 0.063 (0.052-0.074)

Velarde,51 2014 0.150 (0.120-0.180)

Walrave et al,52 2014 0.260 (0.215-0.305)

Walrave et al,53 2015 0.180 (0.124-0.236)

Wood et al,55 2015 0.325 (0.305-0.345)

Ybarra and Mitchell,56 2014 0.070 (0.061-0.079)

Pooled summary estimate 14.800 (12.80-16.80)

Shown is a forest plot of studies3,4,6-9,25,26,28-36,38,40-53,55,56 included in the
meta-analysis. The overall summary estimate for sending a sext was 14.8%
(95% CI, 12.8%-16.8%). NCPTUP indicates National Campaign to Prevent Teen
and Unplanned Pregnancy.
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Discussion

The heightened media attention over youth sexting has por-

trayed widespread involvement in this phenomenon, which

in turn has created alarm in the public domain. However, the

documented prevalence of youth sexting in emerging re-

search varies considerably, creating difficulty in interpreting

thecompositeof findings toeither supportor refutemediapor-

trayals. The present meta-analysis established that a sizable

minority of youth engage in sexting (1 in 7 sends sexts, while

1 in 4 receives sexts), with rates varying as a function of age,

year of data collection, and method of sexting. Of particular

concern is theprevalenceofnonconsensual sexting,with12.5%

(1 in 8) of youth reporting that they have forwarded a sext.

Themeta-analysis revealed that the prevalence of receiv-

ing sextswashigher than theprevalence of sending sexts. Be-

cause the methods of assessing sexting typically use analo-

gous items tomeasureboth sending and receivingof sexts,2,57

the source of this discrepancy is likely not methodological in

nature. Klettke et al10 suggest that this discrepancy may oc-

cur for several reasons: some respondents may underreport

their active engagement in sexting, somesextersmaysend the

same picture to multiple people, and/or those who receive a

sext might not reciprocate the message.

Youthweremore likely to send and receive sexts with in-

creasing age.Ahigher rate amongolder youth is expected and

generally corresponds to the age of sexual identity and

exploration,58which lends credence to the notion that youth

sextingmay be an emerging, and potentially normal, compo-

nent of sexual behavior anddevelopment.59Moreover, the in-

crease inprevalence rateswithage is commensuratewitholder

youth having greater access to and/or owning smartphones

compared with younger youth.4 That said, there is a growing

trend for tweens to have access to smartphones: in 2016, the

mean age of first smartphone possessionwas estimated to be

10.3 years.60 However, there is limited knowledge of sexting

in youthunder the ageof 12 years. Toour knowledge, the only

existing study on sexting in youth younger than 12 years is by

Mitchell et al,2whoreported that 1%ofyouthaged10to 11years

appeared in, created, or receivednude imagesor videos.How-

ever, because thesedatawere collected in2010-2011, this find-

ing is likely outdated given the proliferation of smartphones

and the trend for earlier age at first smartphone possession.

Relationshipsamongtweensareoftentransient,61,62whichmay

make themmore vulnerable to having sexts forwardedwith-

out consent. Moreover, given their relative cognitive naïveté,

tweensmay be particularly vulnerable to sextortion (ie, nude

imagesand/orvideosareusedasa formof threatorblackmail)63

and, like youth who report early sexual debut, may be at risk

for a host of risky behaviors and negative consequences.64

With smartphoneownershipbecomingnearubiquitous in

recent years,4 our finding that the prevalence of youth sex-

tingwashigher inmore recent studieswasnot surprising. The

finding that rates of sexting were also higher via mobile de-

vices relative to computers was expected because mobile

phones are a portable, convenient technology that allows for

immediate, rapid, and seemingly private communication.

These latter 2 findings help explain the lowprevalence found

inmanyearly studies on sexting.2,4Moreover, in recent years,

smartphone apps have been developed thatmay (seemingly)

facilitate privacy in the sharing and storing of videos/images,

Figure 3. Forest Plot of the Effect Sizes for Each Study Included in theMeta-analysis on the Prevalence

of Receiving a Sext

1.00 0.5

Rate (95% CI)

–0.5

Source

Observed Estimate

(95% CI)

Campbell and Park,26 2014 0.156 (0.123-0.189)

Pooled summary estimate 27.400 (23.10-31.70)

Cox Communications,6 2009 0.170 (0.138-0.202)

Dowdell et al,27 2011 0.152 (0.135-0.169)

Fleschler Peskin et al,28 2013 0.313 (0.279-0.347)

Harris et al,29 2013 0.390 (0.280-0.500)

Kerstens and Stol,31 2014 0.171 (0.159-0.183)

Lee et al,35 2015 0.668 (0.620-0.716)

Lenhart,4 2009 0.150 (0.119-0.181)

Lippman and Campbell,36 2014 0.480 (0.280-0.680)

Livingstone and Gorzig,37 2014 0.150 (0.144-0.156)

Mitchell et al,2 2012 0.071 (0.058-0.084)

Murray,40 2014 0.405 (0.347-0.463)

O’Sullivan,41 2014 0.286 (0.222-0.350)

Patrick et al,42 2015 0.419 (0.391-0.447)

Rice et al,43 2014 0.201 (0.171-0.231)

Strassberg et al,9 2013 0.403 (0.352-0.454)

Van Ouytsel et al,48 2014 0.287 (0.229-0.345)

Velarde et al,51 2014 0.361 (0.314-0.408)

Wolfe et al,54 2016 0.166 (0.134-0.198)

Wood et al,55 2015 0.255 (0.237-0.273)
Shown is a forest plot of
studies2,4,6,9,26-29,31,35-37,40-43,48,51,54,55

included in themeta-analysis.
The overall summary estimate for
receiving a sext was 27.4% (95% CI,
23.1%-31.7%).
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whichmay have increased both awareness of andmotivation

for engaging in sexting.Forexample, the4%prevalenceof sex-

ting found in the PewResearchCenter study4 in 2009 is often

cited as evidence that youth sexting is not common; how-

ever, that study took place before many youth had access to

mobile devices. Therefore, inclusion of these earlier studies

in our meta-analyses may have underestimated the mean

prevalence of youth sexting.

It has been suggested that female youth andyoung adults

may bemore likely to sext due to perceived pressure bymale

peers to send nude images.65,66 Indeed, media portrayals of

sexting often implicate adolescent girls as the senders of na-

kedphotographs andadolescent boys as the requesters.How-

ever, this popular belief and empirical proposition were not

supported by the presentmeta-analysis, which found no sig-

nificant sexdifferences in the rateof sendingor receivingsexts.

Results of this meta-analysis reveal that 12.0% and 8.4%

of youth have forwarded a sext (perpetrator of nonconsen-

sual sexting)orhavehadtheir sext forwarded (recipientofnon-

consensual sexting)without consent, respectively.Neither age

nor sex appeared to affect the prevalence of this phenom-

enon. The negative outcomes of this behavior have increas-

ingly gained attention in the media as a growing number of

caseshighlighthowthenonconsensual forwardingof sexts can

lead to harassment by peers, cyberbullying, or blackmailing.

In extreme cases, the deleterious effects of the nonconsen-

sual forwarding of explicit photographs have been impli-

cated inyouthsuicide.67Moreover,nonconsensual sextingmay

be a prelude to or a marker of in-person sexual assault.66 An

important caveat is that the sample sizes for the meta-

analysesonnonconsensual sextingwere small,warrantingad-

ditional research in this area.

Public Health and Policy Implications

There are several public health and policy implications of our

findings reported herein. A sizableminority of youth are sex-

ting. It is possible that this behavior may be a normal part of

sexual behavior and identity formation in thedigital age. Con-

sequently, efforts and resources to criminalize sexts shouldbe

redirected to educational programs ondigital citizenship and

healthy relationships. Moreover, given that the mean age of

first smartphone acquisition is 10.3 years,60 it is important for

middle school educators, pediatricians, and parents to have

ongoingconversationswith tweens regarding sextinganddigi-

tal citizenship. Several criterion-standard resources for en-

gaging in conversations regarding mobile phone use and re-

sponsibilities, as well as sexting behavior, are available.68,69

The rate of nonconsensual sexting among younger youth

is concerningand,with respect to legislationonsexting, should

continue to be a primary concern for policymakers. As par-

ents, health careprofessionals, school administrators, and law

enforcement authorities continue to grapple with educating

youth on nonconsensual forwarding of sexts, it is promising

to see that policymakers are responding to this problemby in-

troducing and amending legislation (eg, laws against revenge

porn) that makes it a criminal offense to share intimate im-

ages of a personwithout theperson’s consent.70However, be-

cause many existing laws were intended to punish adult

behavior, policymakers must be aware of the implications of

these laws for adolescent offenders while not introducing le-

gal loopholes for adult offenders.

Limitations

Although thismeta-analysis includesa robustnumberof stud-

ies on sending and receiving sexts, there are comparatively

fewer studiesonnonconsensual sexting.Moreover, therewere

too few studies to examine the solicitation of sexts. A larger

sample size in a meta-analytic inquiry leads to greater preci-

sion in estimations of the prevalence and increased capacity

to detect factors that increase or decrease the mean preva-

lence rates. In the nonconsensual sexting meta-analyses, we

could not adequately assess for potential moderators due to

small sample sizes and, accordingly, a lackof statistical power.

This meta-analysis is also limited in that it focuses solely on

prevalence rates and not on variables that predict a proclivity

for engaging in sextingbehavior. Studies aredevotingmoreat-

tention to attitudinal and behavioral risks for sexting by ex-

aminingmotivations for sexting,65perceived risks associated

with sexting,57,71 and negative experiences resulting from

sexting.65These studies contribute to amorenuancedunder-

standing of factors that motivate youth to sext, and their re-

sults can inform the development and delivery of educa-

tional interventions. Finally,meta-analyses are reliant on the

methodsused in individual studies.Anotable limitationof sex-

ting research in general is variability in definitions and sam-

plingtechniques.10Forexample,whilesomestudiesdefinesex-

ting as the sharing of sexually explicit images, videos, and/or

textmessages, othersdefine sextingas the sharingofnude im-

ages or videos only.Moreover,many studies examinedherein

reportedacombinedprevalence rate for images,videos, and/or

messages, rendering it impossible to parse out the preva-

lence of each digital method. The field of sexting would ben-

efit from a uniform definition of sexting, and future research

should strive toward the methodological practice of provid-

ingprevalence rates for eachmessagingmethod (images, vid-

eos, and texts) to better understand thenuances of youth sex-

ting. As noted byMitchell et al,2 thismethodological clarity is

also important for policymakers seeking to drawon the exist-

ing literature to create or amend policies on the nonconsen-

sual sharing of nude images/videos in particular.

Conclusions

Contrary to some earlier findings,4 our results indicated that

consensual sexting is becoming a more common practice

among youth,with 14.8%and 27.4%of youth sending and re-

ceiving sexts, respectively.Moreover, higher prevalence rates

were found inmore recent studies,witholder youth, andwith

youth using a mobile device to sext. Troublingly, approxi-

mately 1 in 8 youth reports either forwarding or having a sext

forwarded without their consent. An important area of fu-

ture inquiry will be the identification of variables associated

with nonconsensual sexting, as well as the evaluation of the

effectivenessofeducational campaignsand legalpolicies striv-

ing to mitigate nonconsensual sexting in youth.
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