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Abstract. New digital media platforms (e.g. social networking sites, web pages and text messaging) have dramatically

changed interpersonal communication and present novel opportunities for health interventions. Due to the high uptake

and use of digital media among young people, advances in digital media provide potential new opportunities in delivering

health interventions to this audience to reduce sexually transmissible infection (STI) risk. The aim of this study was

to assess the effectiveness of sexual health interventions delivered via new digital media to young people (aged

13–24 years). A systematic search was conducted of seven databases for peer-reviewed literature published between

January 2010 and April 2017 that evaluated a sexual health intervention delivered to young people (aged 13–24 years).

Of 2017 papers reviewed, 25 met the inclusion criteria and were assessed. Sixteen studies used web-based platforms to

deliver their intervention. A large proportion of studies (11/25) specifically focused on HIV prevention. Seven studies

found a statistically significant effect of the intervention on knowledge levels regarding the prevention HIV and other STI,

as well as general sexual health knowledge, but only one-fifth of interventions evaluating intentions to use condoms

reported significant effects due to the intervention. Nine studies focused on individuals from an African American

background. Although new media has the capacity to expand efficiencies and coverage, the technology itself does not

guarantee success. It is essential that interventions using new digital media have high-quality, evidence-based content

that engages with individual participants.
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Introduction

New digital media, such as text messaging, web pages, social

networking sites (SNS) and location-based social mobile

applications, have changed information sharing and

communication substantially.1 ‘New digital media’ refers to

any user-controlled and shareable and interactive forms of

communication.1 The rise in the use of new digital media

is particularly common among adolescents and young adults

worldwide. For example, adolescents (aged 10–19 years)

account for 35% of China’s 298million Internet users,1

whereas in the US, 97% of Americans aged 18–29 years use

the Internet on a regular basis.2 In particular, the use of mobile

phones is ostensibly ubiquitous across many populations

within developed countries. The anonymity, convenience and

accessibility afforded by text messaging, web access and

video streaming provides significant potential for innovative

interventions to reach communities and individuals otherwise

disconnected from mainstream services.3–5

One particular health issue that is of great importance to

young people, and one that has been targeted using digital

media, is sexual health and sexually transmissible infections

(STIs). Today, numerous education interventions, using websites,

short message services (SMS) and social networking sites,

have been developed to modify the sexual health knowledge

and behaviours of adolescents and young adults.1 The high level

of use among youth and adolescents has made new digital media

a promising delivery mode for sexual health interventions.

Young people are at high risk of contracting STIs due to

increased propensity for risk taking behaviour, impulsivity

and experimentation, and greater vulnerability through reduced

access to information, services, power and social engagement.6,7

The popularity of digital technologies, particularly smartphones,
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as the often preferred mode for accessing the Internet among

this demographic raises the potential for new media to shape the

development of targeted sexual health promotion and public

health initiatives.5

Such technologies enable rapid, inexpensive, highly

reproducible and widespread coverage of interventions,

allowing for evidence-based programs to be adapted to

digital platforms, precisely directed at individuals through

interactive, custom-designed interfaces without increasing

demands on staffing or training. Digitised programs provide

for greater anonymity, repetition, temporal flexibility and client

sensitivity, and appeal to a variety of learning needs. They can

be easily updated and adapted to particular social and

demographic needs, which have been demonstrated across

the age range 12–30 years.7,8 Further, social media and

Internet-facilitated communication have enabled the

establishment of virtual communities whereby young adults,

particularly those often marginalised by society, have the

freedom and anonymity to share experiences, learn about

sex, initiate meaningful and casual sexual and social

relationships and connect with wider networks.9 The ease,

speed and geographical coverage of such networks poses

both great challenges for infection control and great promise

for health promotion.

Although digital media is recognised as a new and important

health communication tool, there is little published evidence

about the overall effectiveness of sexual health interventions

delivered via new digital media. As with many other prevention

interventions, digital platforms have sought to enhance

knowledge, increase intentions to use condoms and

communicate condom use with partners, improve attitudes to

condom use and safer sex, increase self-efficacy and the ability

to use condoms, practice safer sex and affect perceived

vulnerability to infection. These variables are strongly

predictive of consistent condom use and safer sex practice.7

However, despite evidence of the effectiveness of new digital

media interventions to modify sexual health knowledge,

attitudes and behavioural intentions of adolescents,

demonstrated longer-term behaviour change is more limited.1

Nonetheless, new digital media continues to attract great

interest for its significant population reach, attractiveness for

young people, interactive features, efficiency at disseminating

messages and connectivity between and within communities of

peers.6,10 A systematic review by Guse et al.1 found that digital

media interventions had significant potential to enhance the

sexual health knowledge of adolescents or young adults (aged

13–24 years), particularly in relation to HIV and other STIs.

Like many authors, Guse et al.1 advocated for the great potential

of digital media to engage and support youth sexual health.

The review by Guse et al.1was conducted at a time when the

use of digital media was only emerging. Since 2011 there has

been a further increase in the use of digital media and an

emerging body of literature using digital media interventions

for sexual health promotion among adolescents and young

adults. The primary aim of this systematic review was to

assess the current effectiveness of new digital media

interventions to enhance sexual health in those aged

13–24 years. The findings will be beneficial to both

researchers and clinicians in designing effective digital

media interventions that focus on sexual and other health

issues among adolescent and young adult populations.

Methods

Literature search

This systematic review followed the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA)

guidelines. All researchers built up a search strategy, which

incorporated different keywords, their synonyms and various

spellings. A search was conducted of peer-reviewed literature

published between January 2010 and April 2017 to identify

articles that provided an evaluation of a sexual health

intervention delivered to young people (aged 13–24 years)

through a new digital media platform. In order to gather a

range of literature, databases and search terms were identified

based on their relevance to the search topic. Seven databases

were interrogated: Cumulative Index to Nursing and Allied

Health Literature (CINAHL), Medline, PsycINFO, SocINDEX,

Informit, PubMed and Scopus. Due to inconsistent definitions,

broad search terms were used. Each database search was

conducted by combining terms into three separate categories:

population (adolescen*, teen*,youth*, ‘young adult*’),

intervention (‘social media’, ‘social network*’, SNS,

internet*, ‘digital media*’, ‘mobile phone*’, ‘cell* phone*’,

‘text messag*’, technolog*, new media*’, Online*, Web*) and

outcome (‘sex* health’, ‘sex* behaviour*’, ‘sex* behavior*’,

‘sex* knowledge’, ‘sex* attitude*’, ‘attitude* to* sex*’,

‘knowledge of sex*’, ‘sex* understand*’, ‘sex* education*’).

Where possible, database-specific terms, such as MeSH

(PubMed) and CINAHL headings, were supplemented with

similar terms and phrases. The literature search and studies

included in this systematic review are shown in Fig. 1.

Inclusion and exclusion criteria

In all, 2017 papers were identified through seven electronic

databases and processed using Endnote X7 software (Clarivate

Analytics, Philadelphia, PA, USA). After duplicates were

removed, eligible papers were independently identified by

two authors (EW, CG) based on titles and abstracts being

read against inclusion criteria. Papers were included in the

review if a substantial number of participants were aged

13–24 years and the paper described an evaluation of the

effect of an intervention on sexual health knowledge,

attitudes and/or behaviours. Studies were included only if

50% or more of the sample size comprised participants in

the defined age group. In addition, papers that evaluated the

feasibility, useability and acceptability of new digital media

interventions on sexual health were included. In addition, to be

eligible for inclusion, papers had to be full text, peer reviewed

and published in the English language. Editorials, conference

papers and other non-peer-reviewed publications were

excluded. Because the purpose of the present review relates

primarily to communicable disease, papers that focused on

gender and sexual identity, family planning and sexual

dysfunction were also excluded.

If eligibility was unclear, the study was retained for a second

evaluation by another reviewer (AS). During the second stage,

the full text of each included study was reviewed to confirm
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eligibility. Disagreements on eligibility were assessed by a third

reviewer (AS) to determine the final decision regarding

eligibility. Data from the included papers were extracted

using a standardised pro forma, which collected data on year

of publication, authors, country, study design, participant

number, population, aim and type of intervention, outcome

measures, evaluation methodology, overall results, reported

facilitators and barriers and study limitations. Furthermore,

these study outcomes were classified into different themes

with a range of subcategories within each theme: (1)

behaviour (number of sexual partners, number of unprotected

sexual acts, frequency of condom use, negotiation skills for

condom use, sex under the influence of alcohol and other drugs,

testing seeking behaviour); (2) Self-efficacy (condom use); (3)

Skills and Abilities (sexual communication and risk

assessment); (4) Intentions (to use condoms); (5) Attitudes;

(6) Knowledge (HIV, STI, general sexual health); (7) Efficacy

of the Intervention (feasibility, acceptability, usability,

satisfaction); and (8) Well-being (mental health, sexuality,

self-acceptance). Appendix 1 provides a summary of the

studies (n= 25) included in the systematic review.

Results

Population of interest

There was substantial variability among the studies in relation to

setting, sexual preferences, recruitment methods and outcomes

measured. Although 16 of 25 studies recruited subjects either

from an education setting (n= 7;7,11–16 e.g. high schools, middle

schools and universities) or a health setting (n= 9;3–5,8,17–21

including sexual health clinics and hospitals), the remaining

nine studies were defined by the recruitment method rather than

a particular physical setting. These nine studies recruited

participants directly online through new digital media, such

as Facebook or location-based social mobile

applications.4,8–10,13,22–26 Many of the studies used multiple
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Fig. 1. Inclusion flowchart.
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methods of recruitment, with some (6/25)4,5,9,12,14,15 extending

the reach of recruitment through the use of shopping mall and

community notice boards, and through collaboration with

community-based organisations.5,6,15 One study recruited

participants purposively from a larger related study.27

Most (22/25) of the included studies were conducted in

industrialised country settings. Within the US, African

American communities were the primary focus.3,4,7,8,12,17,20,21,27

One intervention was delivered to a Latino/Hispanic population.13

The three studies conducted in low- to middle-income countries

were based in Chile, Uganda and Thailand.11,15,20

Sexual identity and preference were also used as a basis for

study, with seven interventions focusing on members of the

men who have sex with men (MSM) and wider lesbian, gay,

bisexual and transgender (LGBT) community.4,8–10,19,23,24 In

13 studies, participants were predominantly male, with eight

of the interventions focusing solely on men.4,8–10,12,19,20,24

Women were the sole focus of five studies,3,5,12,17,21 and

women were the predominant participants in 11 of the 25

studies.3,5,12,13,15,17,18,21,25–27 In two studies, the prioritisation

of youth focused on the related issue of substance abuse

disorders.7,9

Intervention design

Although participants’ age ranged from 12 to >50 years, most

participants were in the range 15–24 years (n = 17 studies).

Of the 25 studies, 11 were randomised control

trials,4,5,7,11,16,17,19,21,22,24,26 six used a pre-post test evaluation

design,6,9,12–14,23 three were uncontrolled longitudinal studies6,10,13

and the remaining studies comprised a mixture of qualitative

cohort, observational and mixed methods.3,15,18,27 Thirteen of

the studies included a process evaluation of the intervention,

six of which comprised process evaluation only with no other

outcomes reported.5,6,8,11,20,27 Sample sizes ranged from <20

to >7500 participants, with three studies reporting >1000

participants.16,18,22

Although HIV was the major preventive theme for a

large proportion (11/25) of studies,4,5,7–9,11,12,17,19,21,27 many

(12/25) based their intervention on sexual health in

general.3,6,10,13,15,16,20,22–26 One study each focused on

chlamydia or gonorrhoea.14,18 Follow-up frameworks were

relatively short, with six studies providing for follow-up

beyond 3 months5,8,11,13,14,17 and only two continuing

follow-up for 12 months after the intervention.6,14 Both these

studies involved web-based campaigns that did not require

a recruited cohort of participants.

A large majority of studies used a web-based platform for

their intervention (n= 16). These web-based interventions

ranged from complex, individually tailored, multimedia

modules to more simplified educational modules. Five of

the studies used SMS platforms,3,18,22,25,27 including mobile

phone messages and web-based instant message services.

Transmedia ‘edutainment’, such as webisodes of a serialised

drama, were used in three interventions.5,10,13 A small number

of interventions used social networking sites, often as an

accompaniment to a web-based platform or for live chat

purposes.6,7,10 Media variety across multiple platforms (e.g.

videos, social media, interactive elements, live chat and

quizzes) was also associated with stronger positive responses

from participants and improved outcomes.4,17,24 Yet, for some

studies, the frequency of intervention or online promotion

required to generate a response raised issues about transition

from research to practice.14,19 The reinforcement of online

interventions through community promotion and engagement

was identified as an important consideration.6

Outcomes

Specific details related to main outcome measures and sample

size are summarised in Appendix 1. In general, outcome

evaluation focused on upstream behavioural determinants of

infection risk, with an emphasis on knowledge and practice of

condom usage. These behavioural attributes ranged from

reported actual usage through to self-efficacy of condom use.

Three interventions reported non-significant behavioural

outcomes, specifically condom use.7,22,26 In other studies,

Billings et al.17 found that women who enrolled in a web-

based multimedia HIV intervention reported an increase in

condom use compared with the control group. Another study

of a computer-based HIV intervention adapted from an existing

evidence-based program21 reported a higher percentage of

condom-protected sex acts compared with the control group,

with participants more likely to use condoms consistently

for vaginal and oral sex. Similarly, a web-based delivery of

a pre-existing evidence-based program12 led to a significant

increase in self-efficacy related to condom usage. Self-reported

condom use increased significantly and the number of sexual

partners decreased for all participants of a theory-based, tailored

intervention4 from baseline to the 1-month follow-up. However,

findings from an SMS-based mobile phone intervention22

demonstrated that although the intervention group reported

higher levels of sexual health knowledge, there was no

significant change in STI testing behaviour, improvement in

condom use or reduction in partner numbers.

Finally, of the five studies evaluating intervention effects

on intention to use condoms, one study reported significant

effects due to the intervention.13 One study delivering

an interactive, customisable web-based intervention with

and without an educator7 reported increased intention to use

condoms in both study arms. Three of the six studies evaluating

the effect of an intervention on attitudes reported significant

increases in positive attitudes towards condom use and

engaging in safe sex discussions.10,13,15 Again, Marsch

et al.,7 who used an interactive, customisable, web-based

program with and without an educator, found that both arms

of study reported significantly more positive attitudes towards

engaging in safe sex practices.

Of the studies reviewed, outcomes related to knowledge

centred on HIV and STI prevention, correct condom use

and general sexual preventive health. Of the 12 studies

evaluating knowledge-based outcomes, seven9,12,13,15,21–23

found a significant effect on knowledge relating to HIV,

STIs or general sexual health. However, in studies where

both the intervention and control arms received relevant

education in some form,7,19 an increase in HIV or STI

knowledge was reported equally across both arms. Similarly,

in another study in which the control group was offered
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standard web-based HIV information compared with a theory-

based tailored intervention,4 there was no significant increase

in knowledge despite increases in protective behaviours among

the intervention group. Billings et al.17 also found no significant

evidence of increased knowledge despite improvements in

condom usage.

Six of the 25 studies only considered process outcomes

relating to the overall acceptability, feasibility and satisfaction

with the intervention.5,6,8,11,20,27 In all but one study,8

acceptability and satisfaction with the intervention was rated

high. Development of programs via ongoing consultation with

and active participation by particular communities also led to

greater engagement, acceptability and satisfaction.6,8,20

Of the five studies that evaluated the effects of the

intervention on well-being, one yielded a statistically

significant decrease in levels of worry among those using an

SMS or instant messaging service about asking questions

concerning reproductive health.25 Hightow-Weidman et al.4

found a reduction (non-significant) in mean scores on the

Center for Epidemiologic Studies Depression Scale (CES-D)

among participants in the intervention compared with control

group. Likewise, although a study of a live chat intervention

delivered via Facebook9 reported a reduction in depressive

symptoms and gay-related concealment behaviours, the effect

was not statistically significant, although significant increases

in protective behaviours were reported. Another study of a

theory-based multimedia intervention23 reported significant

improvements in behaviour and knowledge, but only a small

effect size for self-acceptance (e.g. internalised homophobia).

Of the four studies that evaluated sexual communication

skills,15,17,20,26 only one17 reported a statistically significant

increase in sexual communication by participants to assess the

HIV risk of partners compared with the control group.

Many (15/25) studies also reported on outcomes related to

sexual behaviour, including the number of sexual partners,12,17,22

the number of unprotected sex acts,9,12,15,19,21,23,24 sex

while under the influence of alcohol or drugs,9 seeking STI

testing6,14,16,18,22,26 and condom use, including

frequency12,15,17,21,22,26 and self-efficacy.4,12,15,19,21,26 Twelve

studies reported on knowledge-based outcomes, such as

improved knowledge and prevention regarding HIV, STIs

and general sexual health.4,7,9,10,12,13,15,17,19,21–23 Attitudes

and intentions towards condom use were measured in six

studies.4,7,10,13,15,19 Sixteen studies also considered

process outcomes relating to the quality of the interventions,

including feasibility, acceptability, usability and participant

satisfaction.3–6,8–11,13,14,18,20,23,25,27 Five studies also considered

outcomes relating to well-being, such as sexuality, self-

acceptance and levels of worry.4,9,12,23,25

Several studies did not report the number of human

participants, rather reporting the number of SMS or instant

messaging transcripts analysed or the number of website

views within a specific time frame.10,14,25

Discussion

The rapid development and uptake of new digital media

presents significant potential for influencing health behaviours

via health education, social marketing and health promotion

interventions. New digital media have already been used in

a range of health contexts, including chronic disease,28 winter

preparedness,29 general school health,30 physical activity,31

substance abuse,32 mental illness,32,33 dietary behaviour

change34,35 and breastfeeding.36 Digital media have also been

evaluated for efficacy in enabling health promoting capacity

through processes such as information seeking37 and holistic

self-participatory care.38 Further, these media also have been

used in specific disease contexts, such as obesity39 and breast

cancer.40

This systematic review focused on the role of new digital

media on sexual health knowledge, attitudes and behaviours

of 13–24 year olds. The findings reveal a large diversity in

intervention designs, settings, populations and evaluation

strategies of new digital media in this age group. We believe

that this diversity reflects, in part, the expanding range of new

digital media available for sexual health promotion in young

people. Indeed, as a result of the rapid rise in technology and

mobile phone usage over the past decade, new digital media

have become popular platforms for reaching young adults,

particularly around health-related behaviours. Several key

observations emerge from the diversity of research identified

in this systematic review.

An interesting observation from our review was that

programs that were web-based adaptations of an existing

prevention program,12,19,21 were theory based or had been

developed from models of behaviour change4 appeared

effective regardless of the digital media mode used.

Although our sample size was small, this was particularly

highlighted for interventions tailored for specific groups.

Customised messages towards particular audiences enhanced

engagement, knowledge uptake and self-reported protective

behaviours.19 The advantages of using a digital platform

centred on interactivity with subjects and providing real-time

personalised responses to specific needs, risks and concerns.

Customisable delivery to many people was an added

dimension. The iterative process of the development of

programs via ongoing consultation with and active participation

by particular communities also led to greater engagement,

acceptability and satisfaction,6,8,20 and was considered integral

to successful outcomes. Although intervention delivery across

a variety of media platforms was associated with improved

outcomes,4,17,24 some studies noted that the intervention

frequency may be integral to successful transition from

research to practice.14,19 In a similar context, community

engagement with interventions emerged as an important

consideration.6

Many interventions evaluated self-reported satisfaction with

regard to acceptability or feasibility of programs,5,6,8,11,20,27

levels of knowledge,4,7,13,15,17,19,22,23 self-reported numbers of

sexual partners12,17,22 or acts of unprotected sex,9,12,15,19,21,23,24

self-reported intentions to use condoms or practice safe

sex4,7,13,26 or self-reported use of condoms.12,15,17,22,26

However, few measured actual group behaviour change, such

as testing or service access.16,18,22,26Where a control group was

used, an intervention effect was often not detected.7,19 The

paucity of intervention effects detected by this review may

reflect the inherent difficulty in measuring sexual behaviours

objectively. It may also indicate that the short-term follow-up
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of most reviewed studies may not allow sufficient time for

measurable changes in complex behaviours to have occurred.

However, Wakefield et al.41 argue that behaviour change may

also occur indirectly, because health messages can set an agenda

and increase discussion about a particular health issue within an

individual’s social environment, which, in combination with

individual exposure to the message, may reinforce (or

undermine) a specific change in behaviour. This reinforces

the need for trials with longer-term follow-up and more

erudite methodologies to measure actual sexual risk behaviours.

Significant weaknesses were highlighted for many of these

studies, either individually or in combination. These included

small sample size, the absence of a control group comparison, a

short study follow-up, reliance on self-reported behaviours and

consequent recall bias, lack of randomisation, poor baseline

measurements, low response rates to follow-up, incidental

control group exposure to interventions, a lack of specific

outcomes and difficulty in identifying the effective elements

of complex interventions. Although these are all limitations

common to many health promotion contexts, they nonetheless

compound the difficulty of interpreting study outcomes.

Further, the complexity of the technology and potential for

malfunction, damage or poor access was a significant

consideration for some studies.5,11–13,17,22

Evaluation was also limited where large broadcast

interventions using social networking sites or SMS messaging

could only offer aggregated data, restricting more specific

analysis of demographic trends.6,10,13,25 Certainly, some

studies addressed this through mixed-methods approaches to

assess levels of reach, engagement and interaction.10

This systematic review itself has several limitations and

potential biases. Studies were limited only to those published

in English and, given the focus on young people (aged

13–24 years), many online or digital interventions focusing

on predominantly older people were excluded, but may

nonetheless be relevant to this age group. Given that this

field has emerged only recently, many studies have likely not

yet been evaluated or published. Further, the search term ‘new

media’ may not yet be sufficiently ubiquitous to have covered

all relevant published studies. The term ‘new media’ may also

lack sufficient precision, given the nature of this rapidly

changing communication environment. In the present review,

the search term allowed for the inclusion of a wide range of

digital platforms embracing the web, social media, mobile

communications, video and personal computer. With regard

to other search terms, such as ‘safe sex’ or terms related to

contraception, their omission may have excluded relevant

papers. Our search was focused on interventions directed at

infection prevention and consequently sought to exclude papers

related to pregnancy prevention, sexual assault and mental

health strategies promoting strengthened sexual identity. We

also excluded study protocols in our search criteria. This may

have further reduced the range of suitable papers.

The broad range of studies included in this review, with

their diversity of methods, populations and objectives,

precludes any easily drawn comparisons or conclusions. The

small number and large diversity of study designs compromise

the stratification of studies to account for samples that were

sexually active or inactive, engaged in formal or informal

education, or living in high- or middle- to low-income

countries, further weakening contextual analysis.

Conclusion

This review highlights the broad potential for digital media to

enhance health promotion and service delivery towards better

sexual health. There is significant scope for these technologies

to interact in real time with participants and create customised

programs,16,26 to facilitate networking among participants and

health specialists4,6,9,10,20,25 and to reach large numbers at times

and places convenient to the individual.5,12,13,19,24 Although

newmedia has the capacity to expand efficiencies and coverage,

the technology itself does not guarantee success. As with any

delivery platform, high-quality, evidence-based content that

engages with individual participants is essential. The rapid

pace of change with the various digital platforms will create

extra challenges for determining best practice. An important

challenge for public health is that the rapidity of change may

outpace the currency of evaluation and publication, creating

a space for many interventions to flourish without solid

evidence and for effective interventions to lose relevance.

Such challenges compound the need for ongoing and timely

research to monitor and evaluate these new trends while not

losing sight of the general evidence-based principles that

underlie all effective health promotion.
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