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ABSTRACT
Background and objectives Direct access to
individuals in non-intrusive ways, as well as the technical
abilities of new-media to provide tailored information in
relatively inexpensive ways, creates a unique opportunity
for the delivery of health-related information. The aim
of the present research was to examine the effect that
new-media-based sexual-health interventions have on
sexual-health behaviours in non-clinical populations and
to determine the factors that moderate the effect of
technology-based sexual-health interventions on
sexual-health behaviours.
Data sources A systematic literature search of the
following databases was conducted: MEDLINE,
psycINFO, Global health, and EMBASE, using terms that
captured three subject areas—‘Sexual-health’, ‘New
Technology’ and ‘Intervention’.
Study eligibility criteria Randomised controlled trial,
or a quasi-experiment; delivered exclusively via newmedia; included sexual risk behaviour change as an
outcome measure and delivered to non-clinical groups.
Results Twelve studies tested the effect of new-media
interventions on condom use, whereas nine tested the
effect on sexually transmitted disease testing. Results
indicated that new-media interventions led to signiﬁcant
increases in both outcomes; however, these effects were
not homogeneous. Moderation analyses revealed that
interactivity of the intervention, target population and
study design inﬂuenced the efﬁcacy of interventions on
both sexual-health outcomes, whereas intervention
duration inﬂuenced sexually transmitted infection testing.
Conclusions and implications Interventions aiming
to improve condom use are more successful when an
interactive component is used. Further research needs
to be conducted to reach speciﬁc at-risk populations.

INTRODUCTION

To cite: Swanton R,
Allom V, Mullan B. Sex
Transm Infect 2015;91:
14–20.
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New-media technologies have resulted in increased
communication and access to information and have
signiﬁcantly changed the way individuals interact.1
New-media refers to interactive forms of communication that allow individuals to create, connect and
collaborate. Examples of new-media include websites, social networking sites (such as Facebook),
email, text messaging, smart phone apps and chatrooms.2 3 New-media does not include television
programmes, feature ﬁlms or paper-based publications, unless these contain technologies that allow
digital interactivity.4 Over 95% of young people in
Australia use the internet, and more than half have
access to the internet on their phone.5 Direct access
to individuals in non-intrusive ways,6 along with
the ability of new-media to provide tailored information in relatively inexpensive ways,7 8 creates a
unique opportunity for health interventions.

This may be particularly useful in the area of sexual
health. Regular use of new-media technology is high
in groups with higher rates of both risky sexual-health
behaviour and sexually transmitted infections (STI),
such as men who have sex with men (MSM) and
young people.9 10 Access to traditional sexual-health
education and treatment centres is also disproportionately low in some high-risk groups.11 There are many
examples of new-media being used for sexual health,
particularly in the area of health promotion12 and
personalised health information.13
The use of new-media in health-related interventions14 15 and clinical populations16 has been
reviewed previously. Moderate effects were reported,
particularly in interventions in which behaviour
change techniques were incorporated.14 Guse et al2
systematically reviewed new-media based interventions and adolescent sexual health and concluded
that more research was necessary to better understand the effect of new-media interventions on sexual
health.2 While this review was informative, it neither
meta-analysed the data nor focussed speciﬁcally on
behavioural outcomes, such as condom use and STI
screening. In addition, since publication, there have
been a number of new studies.

Aims
The current meta-analysis had two main purposes: to
examine the size and consistency of the effect of newmedia based sexual-health interventions on sexualhealth behaviours in non-clinical populations and to
determine the factors that moderate this effect.

METHOD
Search strategy
A systematic literature search was conducted in
MEDLINE, psycINFO, Global health and EMBASE
in September 2013 and updated in September 2014.
A list of subject headings and keywords used is presented in online supplementary table S1. The reference lists of relevant reviews were examined,15 17
and any papers that were not captured in the literature search were subsequently included. The preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines were followed.18

Inclusion and exclusion criteria
Studies were eligible for inclusion if they were (a) a
randomised control trial (RCT), or a quasi-experiment; (b) delivered exclusively via new-media; (c)
included sexual risk behaviour change as an
outcome measure; (d) delivered to non-clinical
groups and (e) reported in English.

Selection of studies
Studies were assessed at the title and abstract for
full text reading. Assessment was completed by the
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ﬁrst author, and quality assured by the third. Agreement about
inclusion was high (99.3%, κ=0.897) and disagreement was
resolved through discussion.

15 papers were included in the meta-analysis. The selection
process, including reasons for exclusion at each screening point,
is depicted in ﬁgure 1.

Data extraction

Study characteristics

Selected studies were grouped according to type of behaviour.
Data extracted included type of new-media used, interactivity of
intervention, duration of intervention, target population, study
design (RCT vs cohort) and attrition rate.

The behavioural outcomes targeted were condom use7 29–36 and
STI testing37–40 with ﬁve studies reporting both.41–45 There was
a diverse range of new-media types implemented, including
websites,7 30 31 33 34 37 45 mobile text messages, social media
(ie, Facebook),32 35 chat room and online video,38 and one
study using several conditions including an online video and a
website.43 To maintain independence of effect sizes, only the
comparison between the website and control condition was
included in the meta-analysis. In addition, some studies included
two techniques: email and website, and email and mobile text
messaging. As there was little consistency in techniques, we were
unable to examine type of new-media as a moderator. Further
details about study characteristics can be seen in table 1.

Analytical strategy
Effect sizes were calculated from proportions of individuals
demonstrating positive sexual-health behaviours, or mean
number of occasions engaging in sexual-health behaviour, in
intervention and comparison groups. If no control group was
included, preintervention scores were used as the comparison
group. Behavioural outcomes were analysed separately. Authors
were contacted to obtain additional data; however, if data were
not provided the study was excluded from the meta-analysis.
Comprehensive Meta-Analysis V.2.019 was used for calculating
effect sizes, conducting moderation analyses and examining publication bias using the Fail-safe N20 and Duval and Tweedie’s
Trim and Fill method.21 A random effects model was used in all
analyses to account for the possibility that some studies may
have been missed in the search22 and because some sample
groups were reported as heterogeneous.23 The effect size metric
employed was the OR, which represents the likelihood of performance of sexual-health behaviours given participation in the
intervention where values >1 indicate that the intervention
resulted in greater likelihood of performing the behaviour. For
all effect sizes, 95% CIs were also calculated. Both Q and I2 statistics were used to explore heterogeneity. Q, when statistically
signiﬁcant suggested heterogeneity. An I2 of up to 25% indicated low heterogeneity, up to 50% suggested moderate heterogeneity and up to 75% or higher indicated high heterogeneity.24
A moderator analysis was conducted in a mixed-effects
model25 (see online supplementary material for a detailed
description of this technique). The ﬁrst and second author coded
all moderators. Studies were coded according to whether the
intervention included an interactive component, type of population targeted, the duration of the intervention and design of the
intervention. If an interactive component was included in the
intervention, such as personalised emails,26 this was coded as
interactive, whereas if the material was static, such as watching an
online video27 this was coded as static. Target populations were
coded as MSM, young people or female teenagers. Duration of
intervention was coded as single session, ≤6 months or
>6 months. Design of the study was coded as RCT, in which a
control group was used and the effect size reﬂects differences
between conditions at follow-up, controlling for baseline data; or
cohort, in which no control group was used and effect sizes
reﬂect differences from baseline to follow-up.

Quality assessment
All included studies were assessed against the Effective Public
Health Practice Project (EPHPP)28 assessment tool for quantitative studies.

RESULTS
Study selection
In total, 3228 articles were identiﬁed for screening. A full text
search was conducted on 67 papers. In total, 18 papers met the
selection criteria; however, data from three papers could not be
obtained from the corresponding authors,7 29 30 and thus only
Swanton R, et al. Sex Transm Infect 2015;91:14–20. doi:10.1136/sextrans-2014-051743

Quality assessment
Study design and quality ranged across the studies. Nearly all
studies received a ‘weak’ score from the EPHPP assessment, and
this was largely due to attrition rates, lack of blinding/allocation
concealment in RCT studies or non-validated data collection
tools. Non-representative samples were also a concern, most
likely because of online recruitment.

Meta-analysis
Condom use and new-media interventions
The effect of new-media interventions on condom use was
tested in 12 studies. The overall OR for condom use and
new-media-based sexual-health interventions indicated that participants in the intervention groups had a signiﬁcantly higher
rate of condom use than in the comparison groups (OR=1.39,
95% CI 1.06 to 1.83, p=0.02). However, the effect exhibited
signiﬁcant heterogeneity, Q(11)=48.29, p<0.01, I2=77.22%,
indicating that further factors may account for the variability in
the effect sizes.
The Fail-safe N for the included studies was 58, indicating
that 58 non-signiﬁcant studies would need to be located and
included for the overall effect of new-media interventions on
condom use to be non-signiﬁcant. Using Duval and Tweedie’s
Trim and Fill method to account for small study bias, it was estimated that four studies were missing to the left of the mean,
indicating that potentially four studies with null effects exist
that were not included in the meta-analysis. Accounting for the
potentially missing studies, the new estimate was no longer statistically signiﬁcant (OR=1.07, 95% CI 0.79 to 1.46).
Moderation analyses revealed that the effect of new-media
interventions on condom use differed according to the
interactivity of the new-media technique used. It appeared that
interventions using interactive components yielded signiﬁcant
effects (OR=1.79, 95% CI 1.15 to 2.77, p=0.01); however, this
effect was signiﬁcantly heterogeneous, Q(6)=28.03, p<0.01,
I2=78.59%, suggesting that further factors may inﬂuence the size
of the effect. Interventions using static content did not yield signiﬁcant effects, and the effect size was homogeneous, suggesting
that this effect truly does not exist (see table 2).
Interventions that targeted teenage women yielded signiﬁcant
effect sizes (OR=2.04, 95% CI 1.04 to 4.00, p=0.04), and this
effect was homogeneous. Interventions targeting young people
or MSM did not yield signiﬁcant effect sizes; however, both
effect sizes were heterogeneous, Q(6)=17.29, p<0.01,
I2=65.30%; Q(2)=25.72, p<0.01, I2=92.22%, respectively.
15
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Figure 1 PRISMA study selection
ﬂow chart.

Interventions in which an RCT design was used did not yield
signiﬁcant effect sizes, and this effect was homogeneous,
whereas interventions that used a cohort design did yield signiﬁcant, but heterogeneous effects (OR=1.98, 95% CI 1.15 to
3.43, p=0.01); Q(2)=16.02, p<0.01, I2=87.51%.
Intervention duration and attrition rate did not inﬂuence the
size of the effect on condom use.

STI testing and new-media interventions
Nine studies explored the impact of new-media interventions on
STI testing. Overall, rates of STI testing in the intervention
groups were signiﬁcantly higher than in the comparison
groups (OR=1.51, 95% CI 1.18 to 1.95, p<0.01); however,
there was signiﬁcant heterogeneity in effect sizes, Q(8)=25.87,
p<0.01, I2=69.07%. The Fail-safe N for the included studies
was 71, indicating that 71 ‘null’ studies would need to be
located and included for the overall effect of new-media interventions on condom use to be non-signiﬁcant. Using Duval and
Tweedie’s Trim and Fill method to account for small study bias,
it was estimated that no studies were missing to the left of the
mean, indicating no small study bias.
Moderation analyses revealed that the effect of new-media
intervention on STI testing differed according to the interactivity of the new-media used. It appeared that interventions that
used interactive content yielded signiﬁcant homogenous
effects (OR=1.52, 95% CI 1.27 to 1.83, p<0.01), whereas
those using static content yielded non-signiﬁcant but heterogeneous effects, Q(4)=20.94, p<0.01, I2=85.68% (see table 3).
Interventions targeting young adults yielded signiﬁcant but heterogeneous effect sizes (OR=1.54, 95% CI 1.09 to 2.17,
16

p=0.02); Q(5)=21.13, p<0.01, I2=76.33%. Interventions targeting MSM produced non-signiﬁcant and homogenous effect sizes.
Interventions
using
a
single
session
were
not
signiﬁcant (OR=1.06, 95% CI 0.87 to 1.30, p=0.58), and this
effect was homogeneous. Interventions that were up to 6 months
in length or more than 6 months both yielded signiﬁcant homogeneous effects (OR=1.64, 95% CI 1.36 to 1.98, p<0.01;
OR=2.17, 95% CI 1.36 to 3.47, p<0.01, respectively). Both
longer interventions were signiﬁcantly more effective than a single
session as the CIs of the longer interventions did not overlap with
that of the single session.
Interventions in which an RCT design was used yielded
marginally signiﬁcant effect sizes; however, this effect was
heterogeneous (OR=1.56, 95% CI 1.01 to 2.40, p=0.05); Q(5)
=14.33, p=0.01, I2=65.12%. Interventions that used a cohort
design did yield signiﬁcant, but heterogeneous effects (OR=1.46,
95% CI 1.04 to 2.06, p=0.03); Q(2)=11.41, p<0.01,
I2=82.47%.
The effect of new-media interventions on STI testing did not
differ according to the attrition rate.

DISCUSSION
This meta-analysis investigated the effectiveness of new-mediabased interventions on condom use and STI testing. New-media
interventions appeared to improve sexual-health behaviours;
however, the size of these effects varied considerably across
several dimensions including interactivity of new-media used,
target population and study design.
Interventions administered using interactive components
were shown to be more effective in improving both STI
Swanton R, et al. Sex Transm Infect 2015;91:14–20. doi:10.1136/sextrans-2014-051743
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Table 1

Characteristics of included studies
Sexual-health
behaviour

Media type

Interactivity Attrition (%) Target group

Duration of intervention

Design (follow-up)

Results

Bilardi et al

STI testing

Website

Interactive

86

1 Session

Cohort (6 months)

No change in STI testing

Blas et al27
Bowen et al31

STI testing
Condom use

Online video
Website

Static
Interactive

0
31

Condom use

Interactive

45

Carpenter et al33 Condom use

Social media
(Facebook)
Website

RCT (1–4 months)
RCT (at conclusion of
intervention)
RCT (2 and 6 months)

No difference in STI testing between control and intervention groups
Intervention group significantly more likely to use condoms

Bull et al32

Interactive

3

1 Session
Three 20 min sessions,
across 10 days
2-month exposure to
Facebook campaign
1 Session

Gold et al41

use and STI

Mobile (SMS)

Static

38

4 months

RCT (6 months)

use and STI

Mobile (SMS)

Static

67

6 months

Cohort (6 months)

use and STI

Website

Static

48

1 Session

RCT (3 months)

use

Website

Static

58

1 Session

RCT (3–6 months)

Significant increase in STI testing in intervention group; no difference
for condom use
Intervention groups had significant increase in condom use; no
difference in STI testing
Intervention group significantly more likely to use condoms

Social media
(Facebook)
Website and
email
Mobile (SMS)
and email
Website

Static

0

18-month exposure to
Facebook campaign
6 months

One off survey

Participants reported increased condom use

RCT (6 months)

Significant increase in STI testing for the intervention group

12 months

RCT (12 months)

1 Session

RCT (3 months)

Chat room
Mobile (SMS)

6 months
3 months

Cohort (6 months)
RCT (3 months)

No effect on condom use; females in intervention group significantly
more likely than females in the control to have STI testing
Intervention group significantly more likely to use condoms; no effect
on STI testing
Significantly higher rates of STI testing
No significant increases in condom use

Study
37

Howard et al34

Condom
testing
Condom
testing
Condom
testing
Condom

Jones et al35

Condom use

Kang et al39

Condom use and STI
testing
Condom use and STI
testing
Condom use and STI
testing
STI testing
Condom use

Gold et al42
Hirshfield et al43

Lim et al44
Mevissen et al45
Rhodes et al40
Suffoletto et al36

Interactive

56

Static

62

Interactive

33

Interactive
Interactive

9
45

Young people
<24 years
MSM
MSM
Young people
<24 years
MSM
Young people
<29 years
Young people
<29 years
MSM
Female
teenagers
Young people
<24 years
Young people
<24 years
Young people
<29 years
Young people
<25 years
MSM
Female
teenagers

RCT (3 months)

Intervention group significantly more likely to use condoms at
2 months, effect not present at 6 months
Significant increase in condom use for both control and intervention
groups
No difference in condom use or STI testing

MSM, men who have sex with men; RCT, randomised controlled trial; STI, sexually transmitted infection.
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Table 2 Moderator analysis of the effect of new-media interventions on condom use
OR
Moderator
Interactivity
Interactive
Static
Target group
Young people
MSM
Female
Duration
1 Session
≤6 months
>6 months
Study design
RCT
Cohort

Heterogeneity

k

OR

LL

UL

p Value

Q

p Value

I2

τ2

SE

7
5

1.79
1.06

1.15
.82

2.77
1.38

0.01
0.66

28.03
8.69

<0.01
0.07

78.59
53.94

0.24
0.04

0.23
0.06

7
3
2

1.26
1.45
2.04

0.94
0.70
1.04

1.68
3.04
4.00

0.13
0.32
0.04

17.29
25.72
0.03

<0.01
<0.01
0.87

65.30
92.22
0.00

0.09
0.38
0.00

0.09
0.47
0.44

4
5
3

1.58
1.31
1.44

0.86
0.86
0.73

2.88
1.99
2.85

0.14
0.20
0.29

11.56
27.98
6.73

<0.01
<0.01
0.04

74.04
85.70
70.26

0.27
0.17
0.25

0.32
0.16
0.36

9
3

1.14
1.98

0.89
1.15

1.47
3.43

0.30
0.01

14.74
16.02

0.06
<0.01

45.74
87.51

0.05
0.19

0.06
0.26

LL, lower limit of 95% confidence interval; MSM, men who have sex with men; RCT, randomised controlled trial; UL, upper limit of 95% confidence interval.

reﬂective of male populations being less likely to engage with
health messages or take proactive steps for their healthcare.47
Alternatively, it may be the case that MSM groups were not
effectively engaged by the intervention strategy employed.
This indicates a need for future research to develop and
implement interventions that are effective within this high-risk
population.
New-media trends change at a rapid rate,46 and to ensure that
the most effective communication approaches are being used,
end-users of the platforms being implemented need to be
engaged and consulted during the design and delivery of
new-media-based interventions. It is important for intervention
designers to understand that new-media is an entirely new
method for engaging with population groups. Algorithms for
content delivery on social media platforms favour popular
content with which users connect and engage.48 Researchers
must, therefore, design their intervention in ways that reﬂect the
use of these platforms, rather than attempting to adjust the use
of platforms for delivery of their predetermined health message.
Establishing practice guidelines for new-media could help with

testing and condom use. Considering the highly interactive
and engaging nature of new-media platforms,46 the direction
of these results is not surprising, and a recommendation
arising from these results is that all future new-media-based
interventions need to include a level of interactivity or personalisation of content for maximum engagement and results.
However, further research is needed to establish the level of
interactivity needed for effectiveness and to determine which
platforms (if any) may be more appropriate for static, broadcast content by implementing an intervention that systematically varies the level of interactivity.
The size and consistency of the effect of new-media on
sexual-health outcomes differed according to the population
targeted. Speciﬁcally, the results revealed that interventions
targeting condom use were more successful in women and
less successful in other groups including MSM and young
people in general. In terms of STI testing, interventions targeting young people were more effective than those targeting
MSM. It appears that new-media interventions are not successful at changing the behaviour of MSM. This is perhaps

Table 3 Moderator analysis of the effect of new-media interventions on STI testing
OR
Moderator
Interactivity
Interactive
Static
Target group
Young people
MSM
Duration
1 Session
≤6 months
>6 months
Study design
RCT
Cohort

Heterogeneity

k

OR

LL

UL

p Value

Q

p Value

I2

τ2

SE

4
5

1.52
1.61

1.27
0.93

1.83
2.77

<0.01
0.09

4.31
20.94

0.37
<0.01

7.19
85.68

<0.01
0.25

0.04
0.28

6
3

1.54
1.48

1.09
0.97

2.17
2.26

0.02
0.07

21.13
4.60

<0.01
0.10

76.33
56.47

0.12
0.08

0.13
0.14

4
2
3

1.06
1.64
2.17

0.87
1.36
1.36

1.30
1.98
3.47

0.58
<0.01
<0.01

2.02
0.38
5.41

0.57
0.54
0.07

0.00
0.00
63.01

0.01
0.00
0.12

0.05
0.07
0.18

6
3

1.56
1.46

1.01
1.04

2.40
2.06

0.04
0.03

14.33
11.41

0.01
<0.01

65.12
82.47

0.19
0.07

0.18
0.09

LL, lower limit of 95% confidence interval; MSM, men who have sex with men; RCT, randomised controlled trial; STI, sexually transmitted infections; UL, upper limit of 95% confidence interval.
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consistency around recruitment and intervention delivery, as
well as provide a helpful space for more immediate ‘work in
progress learning’ about the practical implementation and execution of new-media-based interventions.
Study design also inﬂuenced the size and consistency of newmedia interventions on both outcomes. For condom use and
STI testing, effects appeared to be larger when a cohort study
design was used. This design does not use a control group, and
as such, effects drawn from this literature may be overestimated.
Control group statistics were difﬁcult to capture in many of the
analysed interventions, as it was difﬁcult to manage exposure
versus non-exposure in new-media environments. Recent developments in new-media analytics, such as A/B testing options
within social media platforms like Facebook and Twitter,49
would make it easier to categorically target some groups and
exclude others, making management of exposure and follow-up
with control and intervention groups easier. Thus, it is suggested
that future research uses these tools rather than using independent tools to track participation.
For STI use, the length of the intervention appeared to inﬂuence
the effectiveness of new-media interventions. Those using a single
session were found to be less effective than those using longer
interventions, and this effect was homogeneous. Therefore, interventions using only a single session are not recommended to
improve rates of STI testing. The effectiveness of interventions targeting condom use did not appear to be inﬂuenced by study duration. However, these effects were heterogeneous, suggesting that
other factors may be unaccounted for. Therefore, future studies
should systematically investigate how study duration inﬂuences
condom use to more effectively change this behaviour.
Attrition was generally very high across the 15 studies
reviewed. Although no signiﬁcant differences between studies
according to attrition rate were found, one study reported much
higher rates of STI testing in the intervention group when
engagement with the intervention was controlled for.39 It is possible that the intervention itself was not ineffective and that it is
more effective in speciﬁc groups or that the engagement strategy
was unsuccessful. Mevissen et al45 also found that tailored interventions were more effective than generic interventions, and
three studies reported a difﬁculty engaging, or had a high
drop-out rate, of minority groups.32–34 This reﬂects previous
results regarding the population that was targeted and reinforces
the need for formative research to be conducted to ensure that
the intervention reaches, and suitably engages, the target population.50 Thus, future studies should examine how a more targeted approach could improve retention and outcomes for
new-media-based sexual-health interventions.

Strengths and limitations
The current meta-analysis is the ﬁrst to look explicitly at sexual
risk behaviours and whether new-media-based interventions can
improve engagement in these behaviours. PRISMA guidelines
and a random effects model were used to control for study
selection and inclusion bias, but it is possible that not all relevant literature has been included. It was also not possible to
include some studies in the meta-analysis due to incomplete
data, and this could have changed the outcome of the analysis.
Furthermore, the effect of new-media on condom use appeared
to be inﬂuenced by small study bias. As such these results need
to be taken with caution.

new-media interventions appeared to be effective when interactive formats were used and less effective when MSM populations were targeted. Future studies should look at developing
more targeted interventions, based on formative research to
effectively change behaviour by reaching the desired population
and minimising attrition.

Key messages
▸ New-media interventions appear to be effective at increasing
engagement in sexual-health behaviours including condom
use and sexually transmitted infection testing.
▸ New-media interventions were more effective when an
interactive component was included.
▸ Interventions targeting condom use appear to be more
effective within women compared with those in young
adults generally or in men who have sex with men.
▸ Interventions targeting sexually transmitted infection testing
appear to be more effective in young people generally
compared with those in men who have sex with men and
are not effective if only a single session is used.

Handling editor Jackie A Cassell
Contributors RS and BM conceptualised the review and conducted the ﬁrst
search. RM extracted the data; VA conducted the analysis and interpretation of
results. All authors contributed to writing the manuscript.
Competing interests None.
Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1

2
3
4
5

6
7
8
9
10
11

12
13
14
15

Conclusion
New-media-based sexual-health interventions are a potentially
effective way to increase condom use or STI testing. Speciﬁcally,
Swanton R, et al. Sex Transm Infect 2015;91:14–20. doi:10.1136/sextrans-2014-051743

16

Blanchard M, Herrman H, Frere M, et al. Attitudes informing the use of
technologies by the youth health workforce to improve young people’s wellbeing:
Understanding the nature of the “digital disconnect”. Youth Studies Australia.
Youth Studies Australia 2012;31(1 Suppl 1):S14–24.
Guse K, Levine D, Martins S, et al. Interventions using new digital media to improve
adolescent sexual health: a systematic review. J Adolesc Health 2012;51:535–43.
Unites States Government. New media basics. Secondary New media basics 2013.
http://aids.gov/using-new-media/new-media-basics
Socha B, Eber-Schmid B. What is new media? Deﬁning new media isn’t easy.
http://www.newmedia.org/what-is-new-media.html (accessed Oct 2014).
Collin P, Richardson I, Third A. The beneﬁts of social networking services.
Melbourne, VIC: Cooperative Research Centre for Young People, Technology and
Wellbeing, 2011.
Rickwood D, Deane FP, Wilson CJ, et al. Young people’s help-seeking for mental
health problems. Advances Ment Health 2005;4:218–51.
Bull S, Pratte K, Whitesell N, et al. Effects of an Internet-based intervention for HIV
prevention: the Youthnet trials. AIDS Behav 2009;13:474–87.
Burns JM, Davenport TA, Durkin LA, et al. The internet as a setting for mental
health service utilisation by young people. Med J Aust 2010;192(11 Suppl):S22.
Klausner J, Wong W. Sexually transmitted diseases in men who have sex with men:
A clinical review. Current Infect Dis Rep 2003;5:135–44.
Panchaud C, Singh S, Feivelson D, et al. Sexually Transmitted Diseases among
Adolescents in Developed Countries. Fam Plan Perspect 2000;32:24–45.
Guy R, Goller J, Spelman T, et al. Does the frequency of HIV and STI testing among
men who have sex with men in primary care adhere with Australian guidelines?
Sex Transm Infect 2010;86:371–6.
Korda H, Itani Z. Harnessing social media for health promotion and behavior
change. Health Promot Pract 2013;14:15–23.
Levine D, McCright J, Dobkin L, et al. SEXINFO: a sexual health text messaging
service for San Francisco youth. Am J Public Health 2008;98:393–5.
Cushing CC, Steele RG. A meta-analytic review of ehealth interventions for pediatric
health promoting and maintaining behaviors. J Pediatr Psychol 2010;35:937–49.
Kang M, Skinner R, Usherwood T. Interventions for young people in Australia to
reduce HIV and sexually transmissible infections: a systematic review. Sex Health
2010;7:107–28.
Noar SM, Black HG, Pierce LB. Efﬁcacy of computer technology-based HIV prevention
interventions: a meta-analysis. AIDS (London, England) 2009;23:107–15.

19

Sex Transm Infect: first published as 10.1136/sextrans-2014-051743 on 28 November 2014. Downloaded from http://sti.bmj.com/ on November 28, 2021 by guest. Protected by copyright.

Review

17

18
19
20
21
22

23
24
25
26

27

28

29
30
31
32
33
34
35

20

Schnall R, Travers J, Rojas M, et al. eHealth interventions for HIV prevention in
high-risk men who have sex with men: a systematic review. J Med Internet Res
2014;16:e134.
Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. Ann Intern Med 2009;151:264–9.
Comprehensive meta-analysis (Version 2) [Computer Software] [ program].
Englewood, NJ: Biostat, 2005.
Rosenberg MS. The ﬁle-drawer problem revisited: a general weighted method for
calculating fail-safe numbers in meta-analysis. Evolution 2005;59:464–8.
Duval S, Tweedie R. Trim and ﬁll: a simple funnel plot–based method of testing
and adjusting for publication bias in meta-analysis. Biometrics 2000;56:455–63.
Borenstein M, Hedges L, Rothstein H. Meta-analysis: Fixed effect vs. random effects.
Secondary Meta-analysis: Fixed effect vs. random effects 2007. http://www.
Meta-Analysis.com
DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials
1986;7:177–88.
Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring inconsistency in
meta-analyses. BMJ 2003;327:557–60.
Hunter JE, Schmidt FL. Fixed effects vs. random effects meta-analysis models:
implications for cumulative research knowledge. Int J Sel Assess 2000;8:275–92.
Kang M, Rochford A, Skinner R, et al. Facilitating chlamydia testing among young
people: a randomised controlled trial in cyberspace. Sex Transm Infect
2012;88:568–73.
Blas MM, Alva IE, Carcamo CP, et al. Effect of an online video-based intervention
to increase HIV testing in men who have sex with men in Peru. PLoS ONE 2010;5:
e10448.
Thomas B, Ciliska D, Dobbins M, et al. A process for systematically reviewing the
literature: providing the research evidence for public health nursing interventions.
Worldviews Evidence-Based Nurs 2004;1:176–84.
Juzang I, Fortune T, Black S, et al. A pilot programme using mobile phones for HIV
prevention. J Telemed Telecare 2011;17:150–3.
Rosser BS, Miner MH, Bockting WO, et al. HIV risk and the internet: results of the
Men’s INTernet Sex (MINTS) Study. AIDS Behav 2009;13:746–56.
Bowen AM, Horvath K, Williams ML. A randomized control trial of Internet-delivered
HIV prevention targeting rural MSM. Health Educ Res 2007;22:120–7.
Bull SS, Levine DK, Black SR, et al. Social media–delivered sexual health
intervention: a cluster randomized controlled trial. Am J Prev Med 2012;43:467–4.
Carpenter KM, Stoner SA, Mikko AN, et al. Efﬁcacy of a web-based intervention to
reduce sexual risk in men who have sex with men. AIDS Behav 2010;14:549–57.
Howard MN, Davis JA, Mitchell ME. Improving low-income teen health behaviors
with Internet-linked clinic interventions. Sex Res Soc Policy 2011;8:50–7.
Jones K, Baldwin KA, Lewis PR. The potential inﬂuence of a social media
intervention on risky sexual behavior and chlamydia incidence. J Community Health
Nurs 2012;29:106–20.

36

37

38

39

40

41

42

43

44

45

46
47
48

49

50

Suffoletto B, Akers A, McGinnis KA, et al. A sex risk reduction text-message
program for young adult females discharged from the emergency department.
J Adolesc Health 2013;53:387–93.
Bilardi JE, Sanci LA, Fairley CK, et al. The experience of providing young people
attending general practice with an online risk assessment tool to assess their own
sexual health risk. BMC Infect Dis 2009;9:29.
Blas MM, Alva IE, Cabello R, et al. Internet as a tool to access high-risk men who
have sex with men from a resource-constrained setting: a study from Peru. Sex
Transm Infect 2007;83:567–70.
Kang M, Rochford A, Skinner R, et al. Getting Clued Up in Cyberspace About
Chlamydia: A Randomised Controlled Trial of an Internet-Based Intervention.
J Adolesc Health 2009;44:S22.
Rhodes SD, Vissman AT, Stowers J, et al. A CBPR partnership increases HIV
testing among men who have sex with men (MSM): outcome ﬁndings from a pilot
test of the CyBER/testing internet intervention. Health Educ Behav 2011;38:311–20.
Gold J, Aitken C, Dixon H, et al. A randomised controlled trial using mobile
advertising to promote safer sex and sun safety to young people. Health Educ Res
2011;26:782–94.
Gold J, Lim MS, Hocking JS, et al. Determining the impact of text
messaging for sexual health promotion to young people. Sex Transm Dis
2011;38:247–52.
Hirshﬁeld S, Chiasson MA, Joseph H, et al. An online randomized controlled trial
evaluating HIV prevention digital media interventions for men who have sex with
men. PloS ONE 2012;7:e46252.
Lim MS, Hocking JS, Aitken CK, et al. Impact of text and email messaging on the
sexual health of young people: a randomised controlled trial. J Epidemiol
Community Health 2012;66:69–74.
Mevissen FE, Ruiter RA, Meertens RM, et al. Justify your love: Testing an online
STI-risk communication intervention designed to promote condom use and
STI-testing. Psychol Health 2011;26:205–21.
Kietzmann JH, Hermkens K, McCarthy IP, et al. Social media? Get serious! Understanding
the functional building blocks of social media. Business Horizons 2011;54:241–51.
Smith JA, Braunack-Mayer A, Wittert G. What do we know about men’s
help-seeking and health service use? Med J Aust 2006;184:81.
Facebook. News Feed FYI: Showing More High Quality Content. Secondary
News Feed FYI: Showing More High Quality Content. https://www.facebook.com/
business/news/News-Feed-FYI-Showing-More-High-Quality-Content
(accessed Sep 2014).
Facebook. Custom Audience Targeting. Secondary Custom Audience Targeting.
https://developers.facebook.com/docs/reference/ads-api/custom-audience-targeting/
(accessed Sep 2014).
Epton T, Norman P, Harris P, et al. Development of theory-based health messages:
three-phase programme of formative research. Health Promot Int 2014;Advance
Access doi:10.1093/heapro/dau005

Swanton R, et al. Sex Transm Infect 2015;91:14–20. doi:10.1136/sextrans-2014-051743

Sex Transm Infect: first published as 10.1136/sextrans-2014-051743 on 28 November 2014. Downloaded from http://sti.bmj.com/ on November 28, 2021 by guest. Protected by copyright.

Review

Supplementary material
Description of moderator analysis in random effects model
A random effects model generates information about the extent to which
moderators influence the true effect sizes[1], and the extent to which moderator
variables explain variation between studies and thus account for heterogeneity in the
overall effect size. For categorical moderators, studies are categorised based on a
particular characteristic (i.e. type of new-media), and all effect sizes falling in to a
particular category are analysed together. If the effect size for a category of effects is
significant, and is homogenous, this characteristic is said to account for
heterogeneity in the overall effect size, i.e., it explains why there are discrepancies in
the size of effects included in the meta-analysis.
Description of publication bias using the Fail Safe N and Duval and Tweedie’s Trim
and Fill
Publication bias refers to the phenomenon that non-significant studies may be
missing from the analysis because they are not published. The Fail-safe N procedure
estimates the number of studies with non-significant effects that would need to be
included in the analysis to nullify the observed effect. A larger Fail-safe N is
desirable[2].
Duval and Tweedie’s The Trim and Fill method accounts for ‘small study’
effects[3]. Small study bias refers to the tendency for studies with small sample sizes
but significant results to be included in published data sets, whereas studies with
small sample sizes and null effects are less likely to be published. The inclusion of
studies with small sample sizes and disproportionately large effects that are not

evenly distributed around the observed effect size may skew the effect size. The
Trim and Fill method removes these small studies and ‘fills’ the distribution with
hypothetical studies to revolve the uneven distribution. To the extent that the
averaged corrected effect size remains unchanged after the application of the Trim
and Fill, evidence exists that the sample of studies is unaffected by the small-study
bias[4].
1. Hunter JE, Schmidt FL. Fixed Effects vs. Random Effects Meta‐Analysis
Models: Implications for Cumulative Research Knowledge. International
Journal of Selection and Assessment 2000;8(4):275-92 doi: 10.1111/14682389.00156.
2. Rosenberg MS. The file-drawer problem revisited: A general weighted method
for calculating fail-safe numbers in meta-analysis. Evolution 2005;59(2):46468 doi: 10.1111/j.0014-3820.2005.tb01004.x.
3. Duval S, Tweedie R. Trim and Fill: A Simple Funnel Plot–Based Method of
Testing and Adjusting for Publication Bias in Meta-Analysis. Biometrics
2000;56(2):455-63 doi: 10.1111/j.0006-341X.2000.00455.x.
4. Egger M, Smith GD, Schneider M, et al. Bias in meta-analysis detected by a
simple, graphical test. British Medical Journal 1997;315:629-34 doi:
10.1136/bmj.315.7109.629.

Table 1 List of search terms included in search strategy
Topic

Database

Subject
Headings

Keywords

Technology

Medline

Explode
"internet"/all
subheadings

Internet

Explode
telecommunicatio
ns/ Electronic
email,

Online

Computers,
handheld.

Telemedicine

Web-base*

Internet-based*
Social Media

Blogging
Explode Cellular
phone/ all
subheadings

"Social Networking
Sites"
SNS
eHealth
"digital media"
Gaming
"online Gaming"
"mobile phone"
"cell* phone"
"short messaging
service"
SMS
"text message"
"mobile cell phone"
MCP
iPhone
Android
"smart phone"
"phone application"

app
"phone app"
Facebook
Twitter
Myspace

PsychINFO

Explode "internet"/all
subheadings
Explode electronic
communication / all
subheadings
Cellular phones
Information technology
Websites
Technology
Innovation

EMBASE

Internet
Mobile Phone
e-mail
Text messaging
Social Media
Webcast Internet

Global
Health

Explode "internet"/all
subheadings
Explode computer / all
subheadings
Mobile telephones
Information technology
Technology
Innovation

Sexual

Medline

Reproductive

"Reproductive health"

Health

Health

"sex* health"

Safe Sex

"sex education"

Unsafe sex

"sex ed"

Sex Education

"screen* adj2 sex*"

Health behavior

"test* adj2 sex*"

Condoms

Safe sex

Contraception

unsafe sex

Sexually
transmitted
disease

protected sex

contraception
barrier

Condom* adj2 use

contraceptive
devices, male.
contraception
behavior

unprotected sex

Male contraceptive
device
Contraception
Prophalactic
STD
STI
Sexually transmitted
disease
Sexually transmitted
infection

PsychINFO

Psychosexual behaviour
Sex education
Safe sex
sexual risk taking
Condoms
Sexually transmitted
disease
AIDS prevention

EMBASE

Sexual health
Safe Sex
Unsafe sex explode/all

subheadings
Condom Use
sexually transmitted
disease
contraception
sexual education
Global
Health

Sexual health
Sex education
Safer sex
sexual risk taking
Condoms
Sexually transmitted
disease

Intervention
Studies.

Medline

Intervention
Studies

Intervention
Program
Study
Effect
Service
Trial

PsycINFO

Intervention Studies
Experimentation

EMBASE

Intervention Studies
Experiments

Global
Helath

Intervention studies
Experimental study

