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Abstract

2,3,4,5,9

Social media interventions may enhance HIV services among key populations, including men who have sex with men
(MSM). This longitudinal analysis examined the effect of recalling, sharing, and participating in different components of a
social media intervention on HIV testing among MSM. The social media intervention included six images/texts and infor-
mation about an online local community contest to promote testing. Of the 1033 men, they recalled a mean of 2.7 out of
six images and shared an average of one image online. 34.5% of men recalled information on the online local community
contest and engaged in a mean of 1.3 contest. Recalling images/texts (aOR =1.13, 95% CI 1.02-1.25) and recalling a local
contest (aOR =1.59, 95% CI 1.13-1.24) were associated with facility-based HIV testing. This study has implications for the
development and evaluation of social media interventions to promote HIV testing.
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Introduction

Social media is increasingly used to promote health [1-3].
Several studies suggest that social media interventions,
broadly defined as interventions that are implemented on
social media platforms, can improve health outcomes [3-7].
Social media interventions have been used to improve HIV
services, especially HIV testing services [3, 8]. Currently,
approximately 30% of people living with HIV are unaware of
their infection [9]. In order to end AIDS by 2030, UNAIDS
has set a target of having 90% of people living with HIV
know their serostatus [10].

Critical gaps in testing for HIV are partially due to dif-
ficulties in reaching key populations such as men who have
sex with men (MSM). Social media interventions may effi-
ciently reach individuals isolated by geography (e.g., dis-
tant rural individuals), stigma (e.g., sexual minorities), or
other cultural norms (e.g., ethnic minorities) [1, 2, 11, 12].
Social media is defined as an Internet-based platform that
allows the creation and exchange of user-generated content,
typically using either mobile or Web-based technologies [3].
Social media, particularly gay mobile dating apps, provide
a way to reach MSM and connect them with HIV testing
services [13—15], and previous research has suggested that
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social media interventions can increase HIV testing rates
among MSM [8, 16]. Social media interventions can pro-
mote HIV testing in several ways: (1) as an information plat-
form allowing men to access information related to HIV
testing [17, 18]; (2) as a service provider linking men to HIV
self-testing and facility-based HIV testing [14, 19, 20]; (3)
as a platform for soliciting ideas from men to design tailored
interventions [21]; and (4) as a community connecting men
to social support and community-based organizations [4, 22,
23]. These functions are derived from the theory of Lasswell
(1948) who listed three key media functions: surveillance of
the environment (providing information), linking different
parts of society (connecting people), and cultural transmis-
sion (cultivating social norms) [24]. In the context of health,
social media can serve all three of these functions. [25].

Although many social media interventions have been
implemented and found to be effective in pilots [4, 5, 17],
few have been rigorously evaluated [3, 16, 26, 27]. Eval-
uating social media interventions often consists of moni-
toring or tracking overall analytics and metrics (e.g., data
on numbers of viewers, forwarders, and commenters) [7].
Lasswell’s theory of communication states that one of the
five key issues about communication is its effect on others
(effect analysis). This type of analysis is critical to under-
stand the downstream effects of communication on the audi-
ence. However, how people respond to content from social
media communication remains unclear [28]. Better under-
standing potential mechanisms of social media interventions
is contingent on ascertaining the recipient’s perspective.
MSM reactions to social media interventions promoting
HIV testing can range from drawing attention, comprehend-
ing messages, recalling messages, intending to get tested,
and receiving HIV testing [29, 30]. Determining how MSM
cognitively or behaviorally respond to social media inter-
ventions promoting HIV testing is crucial to increase HIV
testing uptake among MSM [31].

In addition, social media allows messages to be widely
disseminated. In the context of HIV testing, messages could
include images promoting testing, taglines to decrease bar-
riers to testing, information on HIV testing sites, and infor-
mation on local community HIV activities. These messages
can be disseminated through text messages and image files
using social media. The extent to which individual messages
disseminated through social media influence HIV testing is
unclear. Disaggregating which of these individual factors is
associated with intervention effectiveness is important [32,
33]. This study examines the relationships between MSM
recall, sharing, and participating in different components of
a social media intervention with facility-based HIV testing
uptake among Chinese MSM. We hypothesized that recall-
ing, sharing and participating in a social media intervention
were all positively associated with facility-based HIV testing
uptake among Chinese MSM.

Methods
Participant Recruitment

This study is a secondary analysis of longitudinal data
collected as part of a randomized controlled trial that is
described in detail elsewhere [34]. The stepped wedge
randomized controlled trial collected data from MSM
over a 12 month period starting in July 2016 in eight Chi-
nese cities: four cities in Guangdong Province (Guang-
zhou, Shenzhen, Zhuhai, and Jiangmen) and four cities in
Shandong Province (Jinan, Qingdao, Yantai, and Jining).
Overall, 1381 MSM were recruited through China’s larg-
est gay mobile dating application, Blued. Men were born
biologically male, aged 16 or older, currently living and
planning to live in one of the eight cities for 12 months
post-enrollment, self-reported HIV-negative, had not
been tested for HIV within the past 3 months, had anal
sex with a man at least once during their lifetime, and
were willing to provide their cell phone number. Partici-
pants were asked to fill out a survey at baseline and every
3 months thereafter for 12 months. The eight cities were
randomized to sequentially initiate an HIV testing inter-
vention at 3-month intervals. At each interval, one city
from Guangdong Province and one city from Shandong
Province initiated the intervention. Each pair of cities
received the intervention for three consecutive months.
Individuals received 50 RMB (~ $8.50 USD) for enrolling
in the study and received the same amount after complet-
ing each subsequent follow-up survey.

Intervention Components

The intervention was implemented for 3 months in each
city. Figure 1 illustrates the intervention period for each
city on the basis of the stepped wedge design. The inter-
vention’s social media components included six images
or texts that promoted HIV testing, a web link containing
information on local HIV testing sites, and a web link
containing information on an online local community con-
test to promote HIV testing. The intervention materials
were developed using a series of crowdsourcing contests
[34]. The purpose of these materials was to promote HIV
testing, with dissemination through social media [35].
The intervention team created an account on WeChat (a
multi-purpose messaging application) and friended all the
eligible participants recruited from the baseline survey.
Images and texts were sent every 2 weeks (six times in 3
months) to participants who accepted our WeChat invita-
tion. Those who did not accept our invitation received only
texts via SMS text message (Supplement 1). A web link
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Study Period
Baselin FU1 FU 2 FU 3 10-12 FU 4
e 1-3 Months 4-6 Months 7-9 Months Months
Group 1 Pre- Intervention Post-
survey period survey
Pre- Intervention Post-
Group 2 survey period survey
Pre- Intervention Post-
Group 3 survey period survey
Pre- Intervention Post-
Group 4 survey period survey

FU 1 refers to the first round of follow-up survey; FU 2 refers to the second round of follow-up survey; FU 3 refers to the third round of follow-up survey; and FU4

refers to the fourth round of follow-up survey.

Group 1 contained Guangzhou and Yantai; Group 2, Jiangmen and Jinan; Group 3, Zhuhai and Qingdao; Group 4, Shenzhen and Jining.
Shaded cells represent intervention periods and administration of follow-up surveys on the basis of the stepped wedge design. The pre-intervention survey asked
questions about behaviors in the three months preceding the intervention, while the post-intervention survey asked questions about the three months of intervention.

Follow-up surveys were administered after months three, six, nine, and 12.

Fig. 1 Stepped wedge design of the crowdsourced intervention for promoting HIV testing in MSM in China in eight cities from July 2016 to

August 2017

with HIV testing site information was also disseminated
every 2 weeks and consisted of the location, hours, con-
tact information, and availability of local free HIV testing
(Supplement 2). Study participants were also invited to
participate in an online community contest organized by
local community-based organizations. This community
contest aimed to promote community engagement and HIV
testing during the intervention period by sharing stories
about HIV testing experiences from MSM. The interven-
tion team expressed appreciation and responded briefly
when the participants sent interactive messages. The
pre- and post-intervention surveys were also distributed
through WeChat. The participants received the first-round
of social media intervention upon the completion of the
baseline survey or the pre-intervention survey.

Measures

In this sub-analysis, we focus on data collected directly
preceding the intervention and after the intervention. Pre-
intervention data were collected through the pre-intervention
surveys before the implementation of the social media inter-
vention started and post-intervention data were collected
through the post-intervention surveys. Figure 1 shows the
timing of pre-intervention surveys, intervention, and post-
intervention surveys. At pre-intervention surveys, we col-
lected data on participant socio-demographics [i.e., age
(as a continuous variable); legal marital status to a woman
(not married, engaged or married, separated or divorced);
annual personal income (< $3000 USD, $3000-$6000 USD,
$6001-$9500 USD, $9501-$12,500 USD > $12,501 USD);
and highest level of education completed (high school or
below, 2 years of college, 4 years of college, postgradu-
ate)], self-reported sexual orientation (gay or other), whether
they disclosed their sexuality or sexual history with men
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to anyone aside from their sexual partner (yes or no), and
whether they disclosed their sexuality or sexual history with
men to a healthcare provider (yes or no). The pre-interven-
tion surveys also collected information about the following
measures: any facility-based HIV testing in the 3 months
prior to the intervention (yes or no), the number of differ-
ent male partners they had anal sex with in the previous 3
months, and, if applicable, how frequently they used con-
doms when they had anal sex with their male partner in the
last three months (0% condom use, less than 50% condom
use, more than 50% condom use, or 100% condom use). The
number of reported male sexual partners was classified as
a binary outcome (multiple partners or not). For those with
a male sexual partner at the time, self-reported condom use
during anal sex was dichotomized into always used condoms
or not always used condoms.

At the post-intervention survey, we asked study partici-
pants about their recall of social media intervention materi-
als, whether they shared any materials, and how many online
local community contest-related activities they participated
in. Previous studies found that observation (recalling a mes-
sage), endorsement (sharing a message) and contribution
(participating in creating a message) are important aspects
of social media interventions. These three measurements
indicate participants’ different degree of engagement in the
social media intervention [6]. For each of the six images
or texts, men were asked whether they saw or read that
image or text in the last 3 months. If they reported seeing
the image/text, they were asked whether they shared, for-
warded, or chatted about that image/text to others. Two new
variables were defined for the number of images or texts a
participant said he recalled and for the number of images
or texts a participant said he shared. Both variables ranged
from O to 6 and were treated as continuous. If a participant
did not recall an image or text, he was not asked whether
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he shared it with anyone. Similarly, men were asked if they
remembered receiving the web link containing information
about local HIV testing sites in the last 3 months (yes or no).
If they did, they were asked whether they forwarded, shared,
or chatted about the HIV testing site information with others
(yes or no).

Participants were also asked in the post-intervention sur-
vey if they heard about the advertised online local commu-
nity contest that took place during the intervention period
(yes or no). If they did hear about it, they were asked how
many of the following activities they participated in regard-
ing the contest: submitted entries, forwarded it to others,
shared it on their timeline, one-on-one chatted about it with
others, group chatted about it, or participated in in-person
promotion events. A new variable to assess participant
engagement in the advertised local community contest was
defined as the total number of participatory behaviors they
demonstrated (0, 1, or > 1) and treated as continuous.

The main outcome of interest, asked at the post-inter-
vention follow-up, was whether participants received any
facility-based HIV testing during the 3-month intervention
period (yes or no). We focused this analysis on facility-based
testing because self-testing still requires a confirmatory
facility-based HIV test according to World Health Organi-
zation guidelines [36].

Statistical Analysis

We conducted a secondary analysis to examine which com-
ponents of the social media intervention were associated
with facility-based HIV testing uptake. Generalized linear
mixed models (GLMMs) with a binary outcome for self-
reported facility-based HIV testing at the post-intervention
survey, were used. A random effect for site was added to
account for the correlation between participants within a
city. All models were adjusted for confounding factors based
on a hypothesized directed acyclic graph (DAG), and con-
founders included participant’s age, income, highest level of
education, marital status, and whether the participant was
tested for HIV at a facility during the 3 months prior to the
intervention. The social media components considered were
participant recall of the number of images or texts, the num-
ber of images or texts they shared with others, whether they
recalled receiving information on local HIV testing sites,
whether they shared this information on local HIV testing
sites with others, whether they recalled receiving informa-
tion about the local community contest, and the number of
local community contest-related activities they participated
in. Each GLMM examined a separate component of the
social media intervention. Estimated social media compo-
nent effect sizes were reported as odds ratios with 95% con-
fidence intervals (95% CI) and associated P value testing
whether the odds ratio was significantly different from the

null value of one. Statistical significance was set at a=0.05.
All odds ratios were estimated by fitting separate models for
each social media component of the intervention. All models
were computed using SAS version 9.4 (Cary, NC, USA).

Results
Participant Characteristics

Participants were recruited and followed from July 28, 2016
to August 21, 2017. Of the 1381 men who participated, 1061
responded to the question in the post-intervention follow-
up asking whether they had been facility-based HIV tested
during the intervention period. Among these 1061 men,
only those with complete data for age, education, income,
marital status, and whether they got facility-based HIV
tested in the 3 months before the intervention period were
included in this study (N=1033). These 1033 men were on
average 25.3 +£6.5 years old. The majority were unmarried
(902/1033, 87.3%), had at least 2 years of college (666/1033,
64.5%), had an annual income less than or equal to $9500
(792/1033, 76.7%), had not been tested for HIV at a facility
in the 3 months prior to social media intervention (915/1033,
88.6%), and self-identified as gay (744/1033, 72.0%).
Descriptive data on additional behavioral characteristics of
participants can be found in Table 1.

Recalling, Sharing, or Participating in Specific
Components of the Social Media Intervention

In total, 205 (19.9%) men reported being tested for HIV in a
facility during the three-month intervention period. Table 1
provides descriptive statistics on the level of engagement in
components of the social media intervention for all partici-
pants included in this study. 91.4% of men recalled at least
one image or text. Among men who recalled images or texts,
67.1% of men shared at least one image or text. In total,
men recalled 2.7 + 1.6 images or texts and shared 1.3+ 1.4
image or texts (Fig. 2). In addition, 85.7% (884/1031) of
men recalled information on HIV testing sites, and 46.8%
(414/884) of those men shared HIV testing site information
with others. Finally, 34.5% (356/1031) of men recalled infor-
mation on the local community contest. Study participants
who recalled information on the local community contest
participated in an average of 1.2+ 1.5 activities.

Social Media Components Associated
with Facility-Based HIV Testing During
the Intervention

After adjusting for age, education, income, marital status,
city and facility-based HIV testing, individuals who were
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Table 1 Participant characteristics and summary of social media components of the intervention (N=1033)

Tested in HIV facility during intervention

Yes (N=205) No (N=2828) Overall (N=1033)
n % n % n %
Socio-demographics and prior HIV testing
Age Mean=25.7, SD=6.9 Mean=25.3, SD=6.4 Mean=25.3, SD=6.5
Highest level of education
High school or below 76 37.1 291 35.1 367 355
2 years of college 60 29.3 235 284 295 28.6
4 years of college 63 30.7 275 33.2 338 32.7
Postgraduate 6 2.9 27 33 33 32
Annual income (USD)
<$3000 43 209 189 228 232 22.5
$3000-$6000 41 20.0 188 227 229 222
$6001-$9500 75 36.6 256 309 331 32.0
$9501-$12,500 27 132 124 150 151 14.6
>$12,501 19 9.3 71 8.6 90 8.7
Legal marital status (with women)
Not married 178 86.8 724 87.4 902 87.3
Engaged or married 20 9.8 72 8.7 92 8.9
Separated or divorced 7 34 32 39 39 3.8
Tested in HIV facility within 3 months prior to intervention
No 151 737 764 923 915 88.6
Yes 54 263 64 7.7 118 11.4

Additional characteristics and sexual behaviors

Sexual orientation

Homosexual 153 74.6 591 714 744 72.0
Other 52 254 237 28.6 289 28.0
Sexual orientation disclosure
No 66 322 288 348 354 34.3
Yes 139 67.8 540 652 679 65.7
Sexual orientation disclosure to healthcare providers
No 158 77.1 664 80.2 822 79.6
Yes 47 229 164 19.8 211 20.4
Venues to meet male sexual partners
Not social media 19 9.3 78 9.4 97 9.4
Social media 157 76.6 592 71.5 749 72.5
No partner at the time 29 14.1 158 19.1 187 18.1
Condom use 3 months prior to intervention
Never or not always 52 254 210 253 262 25.4
Always 80 39.0 249 30.1 329 31.8
No male sexual partner at the time 73 35.6 369 44.6 442 42.8
Multiple male sexual partners 3 months prior to intervention (N=1031)*
No 144 702 628 76.0 772 74.9
Yes 61 29.8 198 24.0 259 25.1
Social media intervention recall (N=1031)®
Number of images/texts recalled (0-6) Mean=2.9, SD=1.5 Mean=2.7, SD=1.6 Mean=2.7,SD=1.6
Number of images/texts forwarded® (0-6) Mean=1.4, SD=1.3 Mean=1.3,SD=1.4 Mean=1.3,SD=1.4
HIV testing sites information recalled
Yes 175 86.2 709 85.6 884 85.7
No 28 138 119 144 147 14.3
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Table 1 (continued)
Tested in HIV facility during intervention
Yes (N=205) No (N=2828) Overall (N=1033)
n % n % n %
HIV testing sites information forwarded®
Yes 92 526 322 454 414 46.8
No 83 474 387 546 470 53.2
City contest information recalled
Yes 85 419 271 327 356 34.5
No 118 58.1 557 673 675 65.5

Number of city contest-related activities Mean=1.3,SD=1.5

engaged® (out of 6)

Mean=1.2,SD=1.5 Mean=1.2,SD=1.5

#Two participants stated they had anal sex with a male partner in the 3 months prior to intervention, but did not specify how many sexual part-

ners they had

"Two participants had missing data for all social media component measures

“This question was asked only to the N=942 participant who recalled encountering > 1 image/text

94This question was asked only to the N=884 participants who recalled receiving HIV testing site information

°This question was asked only to the N=356 participants who recalled receiving information about a city contest

Fig.2 Recalling or sharing of
the images or texts component
of the social media interven-
tion promoting HIV testing

in MSM in China from July
2016 to August 2017. Above
are the Number of images or
texts recalled among all par-
ticipants (N=1031), and below
are the Number of images

or texts shared among those
who recalled an image or text 0-
(N=942)
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able to recall local contest information had a 59% greater
odds of getting facility-based HIV tested during the inter-
vention period than individuals who were not able to recall
the local community contest information (aOR =1.59; 95%
CI 1.13, 2.24; P=0.01). Similarly, the adjusted odds of get-
ting facility-based HIV tested during the intervention period

16.1%
) ﬁ l
0 1 2

29.1%

- e 0% _ I
1 2 3 4 ;

23.5%
19.4% 18.9%

7.7%
3 4 5 6

Number of Images or Texts Recalled

24 4%

3.3%

5 6
Number of Images or Texts Shared

increased for every additional image or text individuals
recalled (aOR=1.13,95% CI 1.02, 1.25, P=0.02). No other
component of the social media intervention was significantly
associated with uptake of facility-based HIV testing dur-
ing the intervention period (Table 2). We did an additional
analysis examining the correlates of recalling social media
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Table 2 Effect of social media intervention components on facility-based HIV testing (N=1033)

Facility-based HIV-testing

Analysis using generalized linear mixed models

during intervention (GLMMs)
n/N % Unadjusted odds ratio (95% Adjusted odds ratio
CI), P-value (95% CI), P-value
Number of images/texts recalled® (N=1031) - - 1.14 (1.04, 1.26), 0.008 1.13 (1.02, 1.25), 0.020
Number of images/texts shared™® (N=942) - - 1.09 (0.97, 1.22), 0.140 1.05 (0.93, 1.18), 0.410
HIV testing sites information recalled (N=1031)
Yes 175/884 19.8 1.10 (0.70, 1.73), 0.680 0.98 (0.62, 1.56), 0.930
No 28/147 19.0 Ref Ref
HIV testing sites information sharedd (N=_884)
Yes 92/414 222 1.33 (0.95, 1.87), 0.100 1.18 (0.83, 1.67), 0.360
No 83/470 17.7 Ref Ref
City contest information recalled (N=1031)
Yes 85/356 23.9 1.72 (1.24, 2.40), 0.001 1.59 (1.13, 2.24), 0.010
No 118/675 17.5 Ref Ref

Number of city contest-related activities -
participated®™® (N =356)

1.29 (0.94, 1.78), 0.120

1.23(0.88, 1.72), 0.230

Generalized Linear Mixed Models (GLMMs) were used to account for correlation of MSM within cities. Adjusted models had age (continuous),
education (categorical), income (categorical), and marital status (categorical), and previous (i.e., within 3 months of intervention) HIV facility
testing experience (categorical) as covariates. A separate model was computed for each component of social media considered

“These components of social media were considered continuous and taking values 0-6

5This component was considered continuous and taking values 0, 1,> 1

“This question was asked only to the N =942 participant who recalled encountering > 1 image/text

IThis question was asked only to the N =884 participants who recalled receiving HIV testing site information

®This question was asked only to the N=356 participants who recalled receiving information about a city contest

intervention images or texts and local community contest
information (See Supplementary Data 3 and 4).

Discussion

Social media interventions to promote HIV testing have been
piloted in several settings [3]. This study examines a three-
month social media intervention and investigates the rela-
tionship between recalling, sharing, and participating in a
social media intervention and subsequent facility-based HIV
testing. We used a recipient-centered approach, in contrast to
a sender-centered one, to investigate the effect of reactions
to components of the social media intervention on facility-
based HIV testing uptake.

We found that recalling social media intervention content
was associated with an increase in facility-based HIV test-
ing. This finding is consistent with other studies suggesting
that Facebook and WeChat can help promote HIV testing [4,
37, 38]. Mass media interventions (e.g., newspaper or televi-
sion) are generally passive [39], but social media interven-
tions allow active interaction between information senders
and recipients. While previous research has found that social
media interventions can promote HIV testing, most of these

@ Springer

studies have been cross-sectional. Instead, this study used
a longitudinal design to examine social media intervention
effects over time, allowing us to make stronger inferences
about causal relationships [4, 23].

This study found that many men in the cohort not only
recalled the social media intervention message, but also
shared the message on social media. Over 90% of men could
recall at least one image or text out of the six images or
texts sent. This overall recall rate is higher than a previous
community-level HIV prevention study which found 64%
of participants recalled having read social media interven-
tion materials [40]. The higher recall rate may be due to
the crowdsourced nature of the intervention or the key idea
being disseminated in different formats [41, 42]. In addition,
nearly 70% of men who recalled the images or texts shared
these messages with others. This dissemination rate is sub-
stantially higher than the results from a previous study that
found around 15% of MSM in China had shared information
they received on HIV testing via social media [6, 43]. The
images and texts distributed in this study were developed
through crowdsourcing contests and the community-driven
nature of the intervention may have contributed to higher
sharing rates.
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Within the comprehensive intervention package, we
found that recalling images or texts or recalling local con-
test information was associated with HIV testing. Recalling
more images or texts increased the likelihood of HIV testing,
consistent with a dose-response effect. Other health com-
munication research found a similar dose-response effect
[32, 44]. Recalling images or texts suggests that the partici-
pant was attentive and internalizing the information [45—47].
Prior research has shown that people better recall messages
that are repeated and reflect a common theme [48]. In addi-
tion, recalling local contest information increased the like-
lihood of facility-based HIV testing. This effect may have
been related to asking MSM to share stories on HIV testing,
thus encouraging community participation and engagement
[6, 47]. However, we did not find an association between
sharing or participating in social media components and
facility-based HIV testing. The decision about whether to
share a message on HIV testing is likely complex [36]. The
lack of an association between participating in online activi-
ties and HIV testing may be related to a lack of online inten-
tions being effectively translated into offline behaviors. In
addition, subgroups without previous HIV testing may have
been particularly likely to test as part of the intervention
period [34]. Future studies on social media interventions
should provide visual and textual information, engage local
communities, and evaluate participant recall.

This study has several limitations. We did not include
a comparator arm without social media interventions. As
a result, we cannot exclude other confounding factors that
may have contributed to HIV testing (e.g., other ongoing in-
person or mass media interventions). In addition, the social
media interventions were staggered in time across different
cities as part of a stepped wedge randomized controlled trial.
While all participants received the social media intervention
for 3 months, temporal changes in cities could impact our
results. Also, although we adjusted for whether participants
received facility-based HIV testing in the 3 months prior to
the social media intervention in our analyses, earlier HIV
testing experiences might influence engagement with the
social media intervention and affect the results. Finally, we
evaluated each social media component separately, and did
not examine potential synergy between factors.

Conclusion

Social media interventions to promote HIV testing have been
used worldwide, but there are few longitudinal studies exam-
ining their effectiveness. We examined the effect of several
components of a social media intervention and found that
participant recall of images/texts and recall of local contest
information were associated with increased facility-based

HIV testing. More research and programs are needed to bet-
ter understand HIV social media interventions.
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