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Abstract

Background: Ensuring rapid access to high quality sexual health servicesis a key public health objective, both in the United
Kingdom and internationally. Internet-based testing services for sexually transmitted infections (STIs) are considered to be a
promising way to achievethisgoal. This study will evaluate anascent online ST testing and results servicein South East London,
delivered alongside standard face-to-face ST1 testing services.

Objective: Theaim of thisstudy isto establish whether an online testing and results services can (1) increase diagnoses of STls
and (2) increase uptake of STI testing, when delivered alongside standard face-to-face ST testing services.

Methods: Thisisasingle-blind randomized controlled trial. Wewill recruit 3000 participants who meet the following eligibility
criteria: 16-30 years of age, resident in the London boroughs of Lambeth and Southwark, having at least one sexua partner in
the last 12 months, having access to the Internet and willing to take an STI test. People unable to provide informed consent and
unable to read and understand English (the websites will be in English) will be excluded. Baseline data will be collected at
enrolment. This includes participant contact details, demographic data (date of birth, gender, ethnicity, and sexua orientation),
and sexual health behaviors (last STI test, service used at last STI test and number of sexua partnersin the last 12 months). Once
enrolled, participantswill be randomly alocated either (1) to an online STI testing and results service (Sexual Health 24) offering
postal self-administered ST1 kits for chlamydia, gonorrhoea, syphilis, and HIV; results via text message (short message service,
SMYS), except positive results for HIV, which will be delivered by phone; and direct referralsto local clinics for treatment or (2)
to a conventional sexual health information website with signposting to local clinic-based sexual health services. Participants
will be free to use any other interventions or services during the trial period. At 6 weeks from randomization we will collect
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self-reported follow-up data on service use, STI tests and results, treatment prescribed, and acceptability of STI testing services.
We will also collect objective datafrom participating STI testing services on uptake of STI testing, ST1 diagnoses and treatment.
We hypothesise that uptake of STI testing and ST diagnoses will be higher in the intervention arm. Our hypothesis is based on
the assumption that theintervention islesstime-consuming, more convenient, more private, and incur less stigmaand embarrassment
than face-to-face STI testing pathways. The primary outcome measure is diagnosis of any STI at 6 weeks from randomization
and our co-primary outcome is completion of any STI test at 6 weeks from randomization. We define completion of atest, as
samples returned, processed, and results delivered to the intervention and/or clinic settings. We will use risk ratios to calculate
the effect of the intervention on our primary outcomes with 95% confidence intervals. All analyses will be based on the
intention-to-treat (ITT) principle.

Results: This study is funded by Guy’s and St Thomas' Charity and it has received ethical approval from NRES Committee
London-Camberwell St Giles (Ref 14/LO/1477). Research and Development approval has been obtained from Kings College
Hospital NHS Foundation Trust and Guy’s and St Thomas' NHS Foundation Trust. Results are expected in June 2016.

Conclusions: This study will provide evidence on the effectiveness of an online STI testing and results service in South East

London. Our findings may also be generalizable to similar populations in the United Kingdom.

Trial Registration:

International Standard Randomized Controlled Trial Number (ISRCTN):

13354298;

http://www.isrctn.com/ISRCTN 13354298 (Archived by WebCite at http://www.webcitation.org/6d9x T 2bPj)

(JMIR Res Protoc 2016;5(1):€9) doi:10.2196/resprot.4094

KEYWORDS
sexually transmitted infections; eHealth; Internet; services

Introduction

Sexually transmitted infections (ST1s) are an important cause
of morbidity and mortality worldwide, and a key indicator of
sexua ill hedlth. Globally, incident cases of curable STls
(chlamydia, gonorrhoea, syphilis, and trichomonas vaginalis)
rose from 448.3 million in 2005 to 498.9 million in 2008 [1].
While global incidencerates of HIV infection are on the decline,
preval ence remains significant: UNAIDS estimated 2.3 million
new HIV infectionsin 2012 and that 35.3 million people were
living with HIV [2]. Moreover, HIV/AIDs represents 3.4% of
the total global disease burden and is the seventh leading cause
of al disability-adjusted life years worldwide [ 3].

In England, 448,422 new STI diagnoses were made in 2012,
with higher rates recorded among young heterosexuals, men
who have sex with men, and some black and ethnic minority
groups [4]. Importantly, the patterning of STIs reflects stark
health inequalities. A recent probability sample survey found
that men and women from the most deprived areas of Britain
had greater odds of testing positive for chlamydia (the most
common ST1) than those from wealthier areas (men, adjusted
OR 3.42 (95%Cl, 1.28-9.16), P=.003; women, adjusted OR
4.01(95%Cl, 1.67-9.63), P=.008) [5].

Increasing diagnoses of untreated STIs is a key public health
objective, both in the United Kingdom and internationally, to
reduce onward transmission of infection and prevent long term
health complications [6]. Increasing accessto HIV testing and
ensuring early diagnoses of HIV in high prevalent areas is of
particular concern. In 2013, in the United Kingdom, it was
estimated that a quarter of those living with HIV were unaware
that they were infected and 42% of those diagnosed with HIV
were diagnosed late, after the point at which treatment should
have begun [7].

Internet-based ST testing is considered a promising means for
increasing access to ST testing and reaching high-risk groups

http://www.researchprotocols.org/2016/1/e9/

[8]. Thereare anumber of modelsfor Internet-based ST testing.
For the purposes of this study we focus on a model which
enables users to order a test kit online, take self-administered
samples in their home, return test samples to a laboratory and
receive their results via SMS text messaging (short message
service, SMS), email or phone call. As far as we are aware,
there have been no experimental studies to demonstrate the
effectiveness of Internet-based testing services compared to
standard face-to-face clinical pathways.

Observational studies have been encouraging, reporting high
STI positivity among service users and reaching populations
with a combination of both sociodemographic and behavioral
risk factors. In the United States, Ladd and colleagues found
that out of 205 rectal samples ordered and returned by women
using the “iwantthekit” website between January 2009 and
February 2011, 18.5% were positive for at least one STI [9].
The majority of women in the sample were single (91.2%),
young (mean age 25.8 years) and of African-American ethnicity
(50.0%). Half had never used condoms for rectal sex (48.7%).
A study with male users of the same website found that of 501
STI kitsreturned by men over the age of 14, between September
2006 and May 2009, 21% tested positive for chlamydia,
gonorrhoeaor trichomonas vaginalis[10]. The majority of users
were young (median age 24.5 years), single (84%), and either
white (47%) or black ethnicity (45%). While these studies are
promising, sample sizes have been small and no comparison
has been made with users of face-to-face pathways.

In the United Kingdom there is limited evidence on
Internet-based STI testing. One descriptive study reported trends
in chlamydia testing among 15-24 year olds. It found that
I nternet tests, which have not been widely promoted, represented
5% of al tests within the Nationa Chlamydia Screening
Programme (NCSP) between 2006 and 2010 [11]. A higher
proportion of Internet tests were positive compared to tests
conducted in genera practice services (7.6% vs 5.6%) but

JMIR Res Protoc 2016 | vol. 5 |iss. 1| €9 | p.7
(page number not for citation purposes)


http://dx.doi.org/10.2196/resprot.4094
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

dightly lower than in community-based sexual and reproductive
health services (7.6% vs 8.2%). Compared to testers in
face-to-face settings, ahigher proportion of Internet testerswere
men, of white ethnicity, and in the upper age group (20-24
years).

Recent exploratory qualitative studies with young peoplein the
United Kingdom suggest that Internet or mobile applications
of sexual health services are likely to be acceptable to this
population, due to ease and convenience. Privacy, trust and
credibility of websites or apps were highlighted as important
considerationsfor service development [12,13]. However, there
is some uncertainty on whether Internet services can reach
marginalized populations. In Scotland, Lorimer and McDaid
[14] found that young men from more deprived areas seemed
more disconnected from Internet technology and stated a
preference for face-to-face services. This echoes findings from
analysis of chlamydia testing data from England (discussed
earlier), which found that ahigher proportion of tests conducted
in face-to-face services (GP and SRH clinics) were from more
deprived areas, compared to Internet tests [11].

Given the limited evidence base it is difficult to draw
conclusions on the effectiveness of Internet-based pathwaysin
diagnosing a range of STIs compared to face-to-face service
pathways.

Sexual Health 24 (SH:24) isan innovative | nternet-based sexual
health service that aims to improve access to sexua health
services in the London boroughs of Southwark and Lambeth
by addressing both supply and demand side barriers to care.
Southwark and Lambeth have some of the highest rates of STIs
in England, as well as high rates of teenage pregnancy and
abortion [15]. Current face-to-face services are unable to meet
demand with the result that many people are turned away from
services.

In November 2014, SH:24 launched its first online product
(minimal viable product 1) - an online STI testing and results
serviceallowing usersto order free postal STI kits, receivetheir
results by SMS text messaging (or by phone in the event of a
positive HIV result), and be referred on to specialist sexual
health clinics for treatment. Over the course of this 4 year
project, SH:24 will build in complexity, gradually adding
increasing layers of functionality to the website, such as
telephone support services and contraceptive services. SH:24
will be fully embedded within local sexual health economies
ensuring that care pathways are integrated with clinical and
other local services: for example by ensuring that users with
acute STls are signposted to face-to-face clinical care.

As an untested intervention, SH:24 has implications for the
commissioning of sexual health services not only in London
but also nationally. In linewith national and international quality
frameworks, SH:24 will be evaluated using a variety of data
sources and methodol ogies to assess whether it delivers a safe,
effective, patient-centered, timely, efficient, and equitable

http://www.researchprotocols.org/2016/1/e9/
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service [16,17]. This study will focus on establishing whether
SH24 delivers an effective Internet-based ST1 testing and results
service compared to face-to-face STI testing services, thus
contributing to the international evidence basein thisfield.

Methods

Study Design

We will carry out a randomized controlled trial (Figure 1).
Participants will be randomly allocated either (1) to a sexua
health website (SH:24) offering free posta STI kits for
chlamydia, gonorrhoes, syphilisand HIV, resultsvia SMS text
messaging (positiveresultsfor HIV will be delivered by phone),
and direct referrals to clinic-based treatment options; or (2) to
a conventiona sexual hedlth information website with
signposting to local clinic-based sexual health services.
Participantswill be freeto use any other service or intervention
during the trial period.

Eligibility

Participantswill be eligibleif they are between 16 and 30 years
of age, resident in the London boroughs of Lambeth and
Southwark, sexually active (at least one sexual partner in the
last 12 months), willing to take an ST test, and have access to
the Internet (owner of amobile phone or ableto accessalaptop,
tablet, personal computer in their own home). Participants will
be excluded if they are unableto read in English asthe websites
will bein English. Those unableto give informed consent, such
as peoplewith severelearning difficulties, will also be excluded.

Recruitment and Consent

This study is being conducted in community settings in the
boroughs of Lambeth and Southwark in South East London.
The study coordinator, together with a team of research
assistants, will approach community networks, organizations,
and ingtitutions such as further education colleges, universities,
patient groups, sexual health advocacy groups, sports centers,
entertainment and | eisure venues and major employersto recruit
participants. We will also utilize socia media sites popular
among our study population. These will include Facebook,
Twitter, and dating applications for gay men such as Scruff and
Grindr.

After potential participants have been assessed for their
eligibility, they will be provided with detailed verbal and written
information about the study, and given the opportunity to ask
any questions. If the participant agrees to participate, we will
ask them to provide consent via the trial website (eg, using a
mobile phone) or via paper-based forms. If potential participants
would like more time to consider their involvement, we will
give them the contact details of the study coordinator so that
they can talk through any queries or doubts. Potential
participants will also be able to access the study website
independently, for example via social media sites.
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Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flow chart.
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Follow up questionnaire sent : Follow up questionnaire sentto
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diagnosed with at least one L diagnosed with at leastone
511 5T
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who complete atleastone who complete atleastone
STI test STI test

Allocation

Participants will be asked to enter baseline data directly onto
the trial website or using paper-based forms. After baseline
information has been submitted, an independent computer-based
randomi zation program will generate a unique research number
and allocate participants to either the intervention or control
group. Participants will be sent a SMS text message with the
URL of their allocation.

We will allocate by minimization, taking into account gender
(male, female), age (16-19, 20-24, 25-30), number of sexual
partners (1, 2+) and sexual orientation (men who have sex with
men [MSM], al other groups), where al factors have equal
weight in determining marginal imbalance. To introduce a
random element, allocation will be weighted toward the
underrepresented group using a probability of .8. In all other
instances, participants will be allocated in a 1:1 ratio.

Due to the nature of the intervention, participants will know to
which arm they have been allocated. Laboratory staff carrying
out STI testswill process the tests as per routine care, and will
be unaware that samples are linked to arandomized controlled

http://www.researchprotocols.org/2016/1/e9/
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trial. Researchers assessing the outcomes will be blind to the
treatment allocation.

I ntervention Group

Through a design-led and user-centered approach, SH:24 has
created an appropriate | nternet-based sexual health service with
the aim of improving access to sexua health services in the
boroughs of Southwark and Lambeth.

Participants in the intervention group will be directed to a
website which will offer them: sexua health risk assessment;
the opportunity to order self-administered sample collection
kitsfor HIV, chlamydia, syphilis, gonorrhoea; results given by
SMS text message and by phone (positive HIV result only);
direct referral to local clinics for treatment; health promotion
information; signposting to clinic and other social services.

Participants who test positive for chlamydia, syphilis or
gonorrhoeainfection will be sent a SM Stext message with their
result and details of local sexual health clinics where they will
be able to obtain treatment. Participants who test positive for
HIV will be informed by phone by a health professional.

JMIR Res Protoc 2016 | vol. 5 |iss. 1| €9 | p.9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Control Group

Participants in the control group will be directed to a sexual
health information website with signposting to clinic-based
services. These include the Camberwell Sexual Health Centre,
the Burrell Street Sexual Health Centre, the Lloyd Clinic and
arangeof local community-based sexual and reproductive health
services in Lambeth and Southwark, where they can obtain an
STI test in person. The information website will provide the
address, contact details, and location of the clinics (viaagoogle
map image), alongside the URL link to the clinic website.

Textbox 1. Secondary outcomes.

Wilson et al

All participants will be free to use any other services or
interventions during the trial period.

Outcomes

Our primary outcomes will be the proportion of participants
diagnosed with at least one STI in each arm at 6 weeks from
randomization, and the proportion of participants who complete
at least one STI test in each arm at 6 weeks from randomization.
The secondary outcomes are listed in Textbox 1.

 The proportion of STI tests that are positive in each arm

* The proportion of participants who are prescribed treatment in each arm
« Time from randomization to completion of an STI test in each arm

* Time from randomization to treatment in each arm

« Time from diagnosis to treatment in each arm

face-to-face services

» The proportion of the intervention group who agree that Internet-based STI testing is acceptable
« The proportion of the intervention group who adhere to the prescribed Internet-based testing pathway, without seeking additional support from

Data Collection

Eligibility datawill include age, postal code, independent access
to the Internet (owner of mobile phone or accessto tablet, laptop
or computer at home), at least one sexual partner in the last 12
months, willingnessto take an ST test.

Participants will be asked to enter their baseline data directly
onto the trial website or using paper-based forms. We will
collect the following: contact details including first name,
surname, main mobile number, email address, and primary
postal address, demographic dataincluding date of birth, gender,
ethnicity, and sexual orientation; sexual health behaviors
including last STI test, service used at last ST test, and number
of sexual partnersin the last 12 months

Self-reported follow up data at 6 weeks will be collected by
post or online, according to the preference of participants. We
will assess whether Internet-based testing was acceptable to
participants and collect dataon service use, STI testsand results,
and whether treatment was prescribed. We will also collect
objective data on STI tests, results, and treatment from SH:24
and local sexual health services, with participants’ prior consent.

Lab Processing

The Doctors Laboratory (TDL) will processall returned samples
for the intervention group and the results will be captured by
SH:24 data systems. Samplestaken in face-to-face settings will
be processed as per routine care. The study coordinator will
contact the local services and SH:24 to obtain participants’ test
results and treatment details, with prior consent. These datawill
be anonymized and uploaded into the secure trial website.

Follow-Up

Wewill utilize evidence-based methodsidentified in systematic
reviews to minimize losses to follow up [18]. These include
providing incentivesto all participants, contacting respondents

http://www.researchprotocols.org/2016/1/e9/

prior to sending questionnaires and contacting nonresponders
using phone call, texting, email, and post. The research team
will verify participant addresses at enrolment or shortly after,
and attempt to contact participants who have provided an
incomplete or unknown address.

To maximize participation and response rates we will provide
an incentive (such as alollipop or chocolate) at enrolment and
an unconditiona incentive of £5 at 6 weeks when we send out
the follow-up questionnaire. Participants will then receive a
further £5, on receipt of their completed questionnaires. They
will beinformed of the incentives at enrolment. Our incentives
will not exceed a monetary value of £15 per participant.

Sample Size

The study is powered for the first of our primary outcome
measures which isthe proportion of participants diagnosed with
at least one ST in each arm. Two factors determine the number
of participants needed for thistrial: the estimated proportion of
participants with an ST1 and the size of the treatment effect.

Our estimates are based on the following data:

The Greenwich sexual health service has demonstrated a 50%
return rate among users who order test kits online (personal
communication Dr David Pinson, Health Improvement Principal,
Royal Borough of Greenwich). Eligibility for this study is
restricted to peoplewho arewilling to take an ST test. However,
not all of those allocated to the intervention group are likely to
order a test kit. We estimate that 30% will not complete this
first step. Among the 70% who order akit, we assume that 50%
will return the kit for analysis, based on the Greenwich data.
Following these assumptions, 35% of the intervention group
arelikely to complete an STI test.

There are no available data which would give us an estimate of
the likely numbers that will get tested in the control group.
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However, we assume that far fewer people (10%) are likely to
seek atest in clinic-based settings.

Chlamydia is the most commonly diagnosed STI of the four
STlsof interest in this study both at the national level (England)
and at thelocal authority level (Lambeth and Southwark) [4,15].
We based our preval ence estimates on the proportion of positive
chlamydia tests among 15-24 year olds in general practice
settings in Lambeth and Southwark, which was 6% in 2012
[19].

We based our estimated |ossesto follow up on previous eHealth
studiesin the United Kingdom which have achieved 90% follow
up [20].

A sample size of 3000 would have 90% power (two-sided
alpha=5%) to detect arelativerisk of 3.5, (2.1%risk of diagnosis
in theintervention group vs0.6% risk of diagnosisin the control
group), alowing for 10% losses to follow up. This equates to
10% of the control group being tested, with a 6% probability
of infection as in general practice settings and 35% of the
intervention tested with a 6% probability of infection as in
genera practice settings.

With regard to our co-primary outcome measure, with 3000
participants we would have 99% power (two-sided alpha=5%)
to detect an absol ute difference of 25% between the proportion
of participants who complete a test in the intervention group
versus the proportion who complete atest in the control group
(35% versus 10%).

Statistical M ethods

The analysis of data will adhere to the prespecified statistical
analysis plan outlined below. The analyses of the co-primary
outcomes are described in detail; analyses for other outcomes
follow the same principles unless otherwise specified.

There are no planned interim analyses and so no rules for
stopping early. Analyses comparing theinterventionswill follow
the ITT principle asfar as possible [21]. Analyses will include
participants with no missing outcome data in their randomized
groups. Any estimate described below will be accompanied by
95% confidence intervals.

The primary analysis of the first co-primary outcome (STI
diagnosis) will estimate the proportion of STI diagnosesfor the
SH:24 vs conventiona sexual health services via arisk ratio.
Treatment allocation balances gender, age, number of sexual
partnersin thelast 12 months, and sexual orientation, and these
need to be reflected in the analysis. This will be done by
weighting on the inverse propensity score (estimated by logistic
regression) to reduce the variance of estimates and obtain
confidence intervals of the correct width [22].

Some outcome data are expected to be missing. Missing data
may occur if participants do not complete a 6-week follow-up
guestionnaire and attend a different sexual health service (ie,
not alocal clinic or SH:24) . The principle analysiswill assume
that the distribution of STI diagnoses among these participants
is identica to those with observed data, conditional on
propensity scores-missing at random—and so will be based on
theweighted analysis of the complete cases. Sensitivity analyses
assuming departures from missing at random will proceed via
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multiple imputation of outcome, using inverse probability
weighting on the estimated propensity score and with allocated
group asthe only covariate. Assuming “ missing not at random”
mechanisms, the odds of ST diagnoses for missing participants
will be varied to be %, %, 2 and then 4 times larger than in the
missing at random (MAR) analysis. This will be done in a
factorial manner, separately for each arm. We judge these
fractions to be reasonable, though a value of % in one arm and
4 in the other (or vice versa) is at the boundary of what is
plausible. The risk difference (rather than ratio), weighted by
theinverse propensity score, and the proportion of ST1 diagnoses
in each arm will aso be presented. Finaly, the proportion of
STI tests taken that are positive will be summarized by arm,
though no comparison of the groups will be given because this
analysis excludes individuals based on a variable that will be
heavily influenced by randomization.

The primary analysis of the second co-primary outcome
(completion of an ST test) and secondary outcome (prescribed
treatment) will follow the same principles as above. Again, the
risk ratio, risk difference, and proportions in each arm will be
reported.

The time from randomization to (1) test completion and (2)
treatment are of interest. Therefore, for each measure we will
estimate the restricted-mean survival time (RMST) ineach arm,
setting the restricted mean time t* =6 weeks for time to test and
t*=3 monthsfor time to treatment. Thiswill be estimated from
a “3df/1df” Royston-Parmar model and the difference in
restricted-mean survival time estimated [23]. The median
survival time from diagnosisto treatment in each arm will also
be summarized. No comparison will be made between groups
as this analysis excludes individuals based on a variable (STl
diagnosis) that is heavily influenced by randomization.

For the SH:24 group, the proportion of participants who deem
Internet-based testing to be acceptable will be summarized, as
will the proportion who adhere to the SH:24 testing pathway.

Itispossiblethat differences between groupswill vary according
to age, level of deprivation, sexuality, ethnicity, and gender.
Subgroup analyses will be done for these characteristics and
interaction testswill be performed. These will have low impact
as we anticipate any interactions will be small. Further, these
analyses will be regarded strictly as hypothesis-generating.

Ethical Arrangements

I nformed Consent

All participants recruited into the trial will be provided with
information about the study (online or in hard copy) and given
the opportunity to ask questions and clarify queries at the time
of recruitment and subsequently with the study coordinator by
email or by phone. The recruiting staff will check that
participants are aware that consenting to participate means that
they will be encouraged to undertake an STI test.

Participants Rights

Participantswill be ableto contact thetrial co-ordinating center
at Kings College London by email or by phone with any queries
or doubts for the duration of the trial. If they request to be
withdrawn from the study their status will be changed to
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“withdrawn” on the study website and they will be excluded
from participant lists for follow up.

Personal detailswill be stored on apassword protected computer
held on a secure server at Kings College London. This
information will be stored separately from any anonymized
research data, and will be deleted at the end of the study.

Participants in the intervention arm who report symptoms of
STlswill be advised to see ahealth professional in aclinic-based
setting. If they wish to continue with the Internet-testing
pathway they will be allowed to do so. Participants in the
intervention arm will be informed about any positive resultsfor
chlamydia, gonorrhoea, and syphilisby SM S text message and
they will be texted information of local clinics where they can
receive treatment. Participants who test positive for HIV will
be informed by telephone by atrained health professional and
will be referred on to specialist HIV services.

Participants Safety

Theintervention provides an opportunity to obtain apostal STI
kit, notification of STI diagnoses, and opportunities for STI
treatment. It isunlikely to cause any harmful effects. Participants
who lack privacy in their home or participants who are in
abusive interpersonal relationships may risk possible
consequences if they participate in Internet-based STI testing.
However, this risk will be minimized as we will ensure that at
recruitment participants have sufficient privacy to participate

Table 1. Trial timeline.

Wilson et al

inthetrial. Furthermore, the website can be accessed viadevices
such as mobile phones and postal test kits will be sent out in
packages that do not have any identifying features. Other large
scal e studies using I nternet-based testing have not reported any
related safety concerns[24]. Theintervention website will also
provide clear signposting to counselling services for violence
aswell as contraception and abortion services.

All sexual health services participating in this trial routinely
deliver test results via SM S text message. Thereisasmall risk
that friends and partners may see participants' resultsif phones
are shared. However, as in routine care, if participants are
concerned about their privacy they can opt to receive their
results via different methods (eg, via post). The intervention
delivers the results via SM'S text message (except in the case
of a positive result for HIV, which is delivered via phone).
However, thisismade very clear on the website and participants
can choose not to order an STI test kit online, if they are
concerned about their privacy.

Retention of Trial Documentation
We will retain the trial documentation for 10 years.

Results

By April 21, 2015, 1405 participants were randomized. We are
currently recruiting and a timeline of our trial is included in
Table 1.

Timeline

Tasks

Months 1-6 (April-September 2014)

By month 6 (September, 2014)

By month 16 (July, 2015)
By month 22 (January 2016)
By month 24 (March, 2016)
By month 27 (June, 2016)

Trial setup

Intervention website user tested and finalized (to be devel oped and finalized
by SH:24)

Completed and user tested trial database and randomization system
Recruitment strategy designed and completed

Recruitment to the trial completed
All follow up completed
Data cleaned, trial database closed

Anaysis of trial results completed
Paper submitted for publication

Discussion

This trial will provide a robust and rigorous evaluation of a
nascent online STI testing service in an area of South East
London, characterized by poor levels of sexual health relative
to the rest of the country. It will assess the added contribution
of this service with respect to two distinct but interrelated
outcomes:. diagnoses of STIs and uptake of STI testing.
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We envision that our findings will be highly policy-relevant
and will be well-placed to inform decision-making for the
effective commissioning and delivery of STI testing services
in London. Our findings may also be generalizable to similar
populations in the United Kingdom.

To our knowledge, this is the first RCT of an Internet-based
testing service, which makes a direct comparison with standard
face-to-face care. The findings from this study will therefore
make a timely contribution to the international evidence base
inthisfield.
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Abstract

Background: Hepatitis C virus (HCV) infection is a growing problem among people who inject drugs. Strategies to reduce
disease transmission (eg, syringe exchange programs) and facilitate HCV screening and linkage are available but are under-utilized
in many communities affected by injection drug use. Novel approaches to increasing the use of these strategies are needed.

Objective: The goals of this project are to (1) develop and pilot test a computerized tailored intervention for increasing HCV
screening and decreasing risky drug use behavior among peoplewho inject drugs and (2) determine the feasibility of disseminating
such an intervention using peer-based referrals in the setting of a community-based syringe exchange program.

Methods: This 2-arm, randomized pilot study is being conducted in a large-volume, multisite syringe exchange program in
southern Wisconsin. A social network—based strategy was used to recruit atotal of 235 adults who reported past-month injection
of opioids, cocaine, or methamphetamine. Network recruiters were identified among clients requesting services from the syringe
exchange program and were enlisted to refer eligible peersto the study. All participants completed a computer-adapted questionnaire
eliciting information about risk behaviors and their knowledge, attitudes, and prior experiencesrelated to HCV screening. Subjects
were then randomly assigned to receive usual care, consisting of standard counseling by syringe exchange staff, or the Hep-Net
intervention, which provides algorithm-based, real-time tailored feedback and recommendations for behavior changein the style
of motivational interviewing. Changes in drug use behaviors and attitudes will be assessed during a second session between 90
and 180 days after the baseline visit. Frequency of repeat HCV testing and HCV incidence will be assessed through a database
search 1 year after study completion.

Results: Recruitment for this study was completed in April 2015. Follow-up of enrolled participants is expected to continue
until March 2016. Network recruiters were enrolled who referred a total of 195 eligible peers (overall N=235). At baseline, the
median age was 34 years; 41.3% (97/235) were non-white; and 86.4% (203/235) reported predominantly injecting heroin. Most
participants (161/234, 68.8%) reported sharing injection equipment in the past and of these, 30.4% (49/161) had never been tested
for HCV.

Conclusions:  This study will provide preliminary evidence to determine whether incorporating computerized behavioral
interventions into existing prevention services at syringe exchange programs can lead to adoption of healthier behaviors.
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Trial Registration: ClinicalTrials.gov NCT02474043; https://clinicaltrial s.gov/ct2/show/NCT02474043 (Archived by WebCite

at http://www.webcitation.org/6dbjUQG7J)

(JMIR Res Protoc 2016;5(1):e15) doi:10.2196/resprot.4830
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Introduction

Objectives

The overall goal of this project isto explore whether deploying
acomputer-adapted behavioral intervention coupled with onsite,
rapid hepatitis C virus (HCV) screening is a feasible and
acceptabl e approach to reducing transmission risk behavior and
improving HCV case detection in the setting of a syringe
exchange program. The intervention described in this paper
incorporates lessons from formative research conducted with
the target population [1] and prior experience implementing
social network strategies for HIV  testing  within
community-based prevention agencies [2]. In this manuscript,
we describe the development of the Hep-Net intervention and
its implementation and evaluation through a pilot randomized
controlled trial (RCT). We present baseline data describing the
participants enrolled and discuss chalenges encountered
disseminating the intervention using peer-based referrals.

Background

Epidemiologic studies suggest that HCV transmission is
increasingly driven by injection drug use among young adults
in rural and suburban settings. A cluster investigation in 6
contiguous rural counties in northern Wisconsin found that the
number of HCV infectionsreported annually increased by more
than 200% between the periods 2004-2008 and 2009-2010 [3].
Among individuals newly diagnosed with HCV in this outbresak,
94% reported a history of sharing needles or other drug
preparation equipment. In this investigation and in similar
outbreaks in Massachusetts [4], rural Indiana [5], and several
Appalachian states [6], many young adults described a history
of injecting prescription opioid medications for several years
before transitioning to injecting heroin or methamphetamine.
These sharp increases in HCV incidence concentrated in
communities with traditionally poor access to prevention
services highlight the need for evidence-based, targeted
interventionsto reduce HCV transmission and coordinate efforts
toincrease HCV testing and linkage to treatment for those who
areinfected [7].

Syringe exchange programs are awidely used strategy to reduce
harm related to injection drug use. Numerous observational
studies support the effectiveness of syringe programs for
reducing behaviors leading to transmission of HIV and viral
hepatitis and increasing entry into drug treatment programs
[8-11]. Ensuring the availahility of sterile syringes and other
drug injection equipment, while a necessary component of
disease prevention for people who inject drugs, is only one of
several strategies that can be implemented through syringe
exchange programs [12,13]. Other important components of
risk reduction include linkage to addiction treatment, overdose

http://www.researchprotocols.org/2016/1/e15/

prevention, and testing and linkage to care for HIV, vira
hepatitis, and sexually transmitted infections. However, resource
limitations pose challenges to consistently delivering
multicomponent services that meet the diverse needs of people
who inject drugs. Syringe exchange programs face resource
limitations that are driven by social and political factors such
as prohibitions on federal funding and local opposition. Many
syringe exchange programs have insufficient resources to
provide adequate syringe coverage or deliver afull package of
preventative services to their clients [14]. Further, even when
prevention services are available in the community and are of
no cost to clients, many high-risk individuals still cannot or do
not access syringe exchange programs due to myriad
environmental and psychosocial barriers. As a result, many
peoplewho inject drugs are not regularly engaged in prevention
services [15].

Novel Approaches

Computerized I nterventions

Computer-based interventions deployed in syringe exchange
programs or other community-based settings may represent a
promising, low-cost strategy for delivering tailored health
information that is specific to the needs of people who inject
drugs. Studies examining computer-tailored interventions (CTIs)
have shown positive behavior changes in a wide range of
contexts, including acohol reduction in college students,
preconception care in women, and HIV prevention among
juvenile offenders and drug users [16-19]. A meta-analysis of
88 CTls showed a significant effect size for behavior change
in smoking cessation, mammography, physical activity, and
dietary practices, indicating CTls have a clinically significant
impact on rates of behavioral risk factors[20].

CTls assess individual behavior, environmental barriers, and
psychosocial determinants of positive behavior change. They
then use data-driven decision guidelinesto construct automatic,
tailored feedback providing each individual with apersonalized
approach to risk reduction. CTls are mobile, user-friendly, and
brief. As such, CTls may have an advantage in engaging
transient, hard-to-reach populations in resource-constrained
prevention settings such as syringe exchange programs.

Extending Prevention Services Through Social Networks

Strategies to increase engagement in prevention services must
address environmental barriers such as  geographic
inaccessibility and psychosocia barriers related to individual
motivation and behavioral skills. Socia network-based
strategies, which have been developed and implemented in
many US cities to increase HIV testing, may facilitate
dissemination of prevention services through both of these
domains. In a demonstration project funded by the Centers for
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Disease Control and Prevention (US Department of Health and
Human Services) conducted in 7 US cities, 5.6% of clients
recruited through peer referrals were HIV positive compared
to aprevalence of approximately 1% who self-referred [21-23].
Programs to promote HIV testing have taken advantage of
existing socia networks and the meaningful influence of peers
by enlisting high-risk clients to recruit, refer, or otherwise
encourage their associates to participate in testing. Adaptation
of this strategy to deliver HCV testing and prevention services
to people who inject drugs was one of the factors motivating
the devel opment of this project.

Methods
Study Design

The Hep-Net I ntervention: Overall Objectives

Thisproject hastwo main objectives. First, it aimsto determine
whether a CTI is a feasible and acceptable approach to
increasing readiness to engage in various health-promoting
behaviors among people who inject drugs. It targets 4 different
behavioral domains: (1) undergoing regular HCV screening,
(2) using clean works for every injection, (3) taking steps to
prevent opioid overdose, and (4) reducing and ultimately ceasing
injection drug use. The second objective is to determine the
feasibility of using socia networks to expand delivery of
computerized prevention interventions to hard-to-reach people
who inject drugs.

Theoretical Frameworks

Hep-Net isgrounded in behavior change theory and motivational
interviewing techniques. The guiding behavioral theory is the

Figure 1. The Integrative Model (adapted from Fishbein [24]).
Belief
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integrative model of behavior change, which is schematized in
Figure 1 [24,25]. The integrative model and its historical
predecessors, the theory of planned behavior [26] and the theory
of reasoned action [27], are supported by evidence acrossawide
array of health behaviors and populations [28-31]. The
integrative model expands the scope of the theory of planned
behavior and the theory of reasoned action by acknowledging
theimportance of skills, abilities, and environmental constraints
as moderators of the relationship between behavioral intention
and action [32].

Hep-Net isalso guided by the transtheoretical model (ie, stages
of change), which assumes that behavior change should be
considered a continuum rather than a dichotomy [33,34].
Specifically, behavior change occurs through a series of stages
in which individuals can move back and forth. In the
precontemplation stage, individuals are not yet considering
behavior change. In the contemplation stage, individuals may
be considering change but have not yet taken steps toward
behavioral change. Contemplation is followed by preparation,
action, and maintenance. Although the stages are considered
serial, one may skip particular stages (eg, planning/preparation)
and, at any point in the continuum, one may digressto aprevious
stage of readiness (ie, from action to preparation). The Hep-Net
system uses motivational interviewing techniques, which are
founded on the transtheoretical model, to assess readiness for
change with respect to safe injection practices, substance use
reduction, and overdose prevention. The model aso informed
the types of specific feedback and risk reduction activities
suggested to participants, as described below in the discussion
of therisk reduction exercise.

Direct

Variables M Intentions Behavior
easures Measures
Previous -
HCV testing Behavioral
behavior beliefs & N i .
A outcome Attitudes Skills
: / i
I_Dercewed , evaluations
risk of HCV /
;" Injunctive and |
Fegr of H_CV C descriptive Normative Intention to HCV testing
diagnosis . normative pressure be tested
\ beliefs
Perceived \
stigma \\
y  Efficacy Environmental
Benefit of beliefs | Self efficacy constraints
knowing
HCV status

Formative Research and I ntervention Devel opment

Using theintegrative and transtheoretical models asthe guiding
frameworks, the system assesses participants’ risks and
protective behaviors; preferences for behavior change domain
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(eg, decreasing risky injection practices, reducing opioid use,
overdose prevention); and attitudinal, normative, and efficacy
beliefs. The system then tailors the content of the intervention
totheindividuals' stage of readinessfor change, salient beliefs,
and the chosen behavioral target (eg, safer injection practices).
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To develop appropriate questionnaire items and
health-promotion messages that address relevant beliefs held
by the target population, we analyzed formative data collected
through an anonymous cross-sectional survey of 553 syringe
exchange clients [1]. Health promotion messages specifically
tailored to individual stages of readiness to change were
developed collaboratively by a research team of investigators
with expertise in heath communications, counseling
psychology, and clinical medicine. Draft messages were
discussed at in-person meetings and later pilot tested with
several end-users who were current or previous clients of the
syringe exchange program to elicit feedback to inform further
refinement of messages.

Therisk assessment survey and tailored behavioral computerized
intervention were delivered using an Internet-based,
customizable, interactive software tool devel oped in consultation
with DatStat Inc (Seattle, WA). DatStat performed all necessary
programming for creation of theintervention. Thetool provided
a patient-driven counseling experience similar to those used in
other studies of high-risk populations[35,36]. Theintervention
simulated a motivational interview, asking contextually
appropriate questions, and was intended to capture the essence
of apatient clinical experience on acomputer. In rea time, the
program synthesized patient responses about risks, knowledge,
and beliefs; presented a list of risk factors to the participant
based on those responses; and then guided the participant in
developing an individualized risk reduction plan.

After developing and pilot testing the intervention with a small
number of volunteers, we proceeded to recruitment and
enrollment in the pilot RCT. The study protocol was reviewed
and approved as a minimal risk study by the Health Sciences
Ingtitutional Review Board a the University of
Wisconsin-Madison.

Study Population, Recruitment, Eligibility, and
Screening

Enroliment in the study began in September 2014, and all
baseline assessmentswere completed by April 2015. Participants
in the study were either clients of an established, multisite
syringe exchange program operating in southern Wisconsin or
peers recruited from the social networks of these clients.
Eligibility criteriaincluded age 18 years or older, injection drug
use in the past 30 days, and willingness to provide contact

Table 1. Examples of questions based on the integrative model.

Westergaard et a

information for the 3-month follow-up. Pregnant women and
people who did not speak English were excluded. As one goal
of the study isto conduct outreach among high-risk popul ations
who do not regularly use prevention services, we used socia
network—based referrals to recruit the majority of the study
sample. Syringe exchange clientswere informed about the study
and screened for eligibility during a routine encounter at the
syringe exchange program. Upon completion of the baseline
visit, study participants received referral coupons and were
encouraged to refer eligible peers. Coupons were marked with
aunique code number used to track referral chains. Participants
received US $10 in cash as compensation for time spent
completing the baseline study encounter and an additional US
$10 for each eligible peer they referred (up to 5) who enrolled
in the study.

Baseline Study Assessment

At theinitial study encounter, participants were encouraged to
get arapid HCV antibody test unless they had had a positive
HCV antibody test in the past or had gotten a rapid HCV test
within the last 3 months. Receiving an HCV test was not a
requirement for participation in the study; itisastandard service
offered to all syringe exchange clients. The computerized survey
was designed to last 20 to 30 minutes. For those consenting to
HCV testing, the baseline assessment was administered after
participants provided afingerstick blood specimen for therapid
HCV test, allowing them time to complete most of the baseline
assessment while awaiting the test results. The complete baseline
guestionnaire is reproduced in Multimedia Appendix 1.

Question items were devel oped based on the integrative model
to evaluate attitudes, norms, and self-efficacy beliefs relevant
to each of thetargeted health behaviors. Table 1 displays sample
guestionitems ng therelevant constructsin theintegrative
model for the behavior of HCV testing. Response options to
each of these questionswere a5-point Likert scale ranging from
“strongly disagree” to “strongly agree.” Participants rated their
readiness to make changes toward each of 4 behavioral goals:
(1) “I will cut down on my drug use or quit using drugs
completely,” (2) “I will use clean needles, cottons, and cookers
every time | inject drugs,” (3) “I will get tested for hepatitis C
every 6 months for as long as I'm using,” and (4) “I will get
trained to give naloxone (or Narcan) in case someone | amwith
has an overdose”

Survey question

Integrated model domain

“1 am confident that if | really wanted to, | could get tested for hepatitis C every six months,

for aslong as | am shooting drugs”

“Most people who are important to me think | should get tested for hepatitis C.”

“Most people who are similar to me have been tested for hepatitis C.”

“Getting tested for hepatitis C isimportant to me.”

Self-efficacy

Injunctive normative beliefs
Descriptive normative beliefs

Attitudes

Using the transtheoretical model, we assessed readinessto adopt
specific healthy behaviors using the visual analog scale shown
in Figure 2. Each behavior was characterized as a health-rel ated
goal that aperson who injects drugs may have, and respondents

http://www.researchprotocols.org/2016/1/e15/

were asked to characterize their readiness to adopt the behavior
by selecting a statement on the spectrum of “I am not even
thinking about this goal” (precontemplation stage) to “I have
reached this goal” (maintenance stage). For the intervention
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group, the stage of change reported by respondents during the
baseline session was used in the algorithms to determine what
tailored content would be displayed in the subsequent risk
reduction intervention.

The baseline questionnaire included basic demographic and
locator information, including multiple means of electronic
communication (eg, text messaging, email, Facebook) to
facilitate coordination of follow-up. Additional sectionsincluded
a risk behavior questionnaire assessing addiction severity,
overdose risk, and injection-related and sexua behaviors
associated with transmission of HCV. To maximize accurate

Westergaard et a

disclosure of high-risk and sensitive behaviors, both the baseline
guestionnaire and the tailored intervention used audio
computer-assisted self-interview. As an enhancement designed
to better simulate a motivational interviewing session,
photographs of amaodel portraying acounsel or were embedded
in the survey program to accompany the audio-recorded
instructions, survey questions, and, if applicable, tailored
feedback messages. At the beginning of the session, participants
selected 1 of 3 female avatars that appeared to have varying
racial/ethnic backgrounds. The avatar selected by the participant
would be displayed throughout the baseline session and the
subsequent follow-up assessment 3 months later.

Figure 2. Assessment of readiness to change based on the Transtheoretical Model.

eoce
8 https://live.datstathost.com/Hepnet-collector/Survey.ashx

4

Baseline questicnnaire

“It is common for people to think they should change
something about their drug use, but not everyone is ready
to start making a change right now. | am going to read to
you several goals that some people have set for
themselves in order stay safer when using drugs.

Listen to each goal and then indicate how ready you are
to make changes in your life to reach it.”

P 1 will get tested for hepatitis C every six months for as long as | am using.

| am thinking about
changing but haven't
decided

| am not even thinking
about this goal

| have plans to change
but not yet working on it

| have started making

changes to reach this goal | | have reached this goal

Randomization

After completion of all required sections of the baseline survey,
participants were randomly assigned to receive the risk reduction
intervention or be in the control group, in which the computer
session terminated after completion of the survey. Both the
intervention and control groups received individualized
prevention counseling per standard of care at the syringe
exchange programs. Challengesrel ated to data synchronization
across multiple sites and the need for offline data collection in
rurd communities made stratified, block randomization
infeasible. Therefore, simple randomization was used to place
participants to either group using the survey software during
the baseline session.

I ntervention Content

Overview

Participants assigned to receive the risk reduction intervention
were presented with aseries of screens featuring text and audio
content summarizing the participant’s risk behaviors and
delivering health-promotion messages. Components of the
tailored intervention consisted of an overall risk synthesis,

http://www.researchprotocols.org/2016/1/e15/

RenderX

selection of behavioral goal, and individualized risk reduction
exercise and assessment of self-efficacy related to risk reduction
plan. An example of the series of content screens displayed for
a participant in the precontemplation stage with respect to
overdose prevention is reproduced in Multimedia Appendix 2.

Risk Synthesis

The risk synthesis was introduced with 1 screen displaying
positively framed feedback messages emphasizing behaviors
reported by the participant that can reduce risk of HCV
transmission and/or opioid overdose. A subsequent screen

displayed tailored feedback regarding specific behaviors
associated with increased risk reported by the participant.

Selection of Behavioral Goal

In the second portion of the intervention, participants chose a
behavioral goal they would like to work on over the next 3
months (HCV testing, Narcan training, use of clean needles or
works, or reducing or suspending drug use) and selected action
stepstailored to the participants’ assessed stage of change within
that one risk category. The relevant stage of change was
determined by responses to questions addressing the risk
reduction goals.
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After selecting a behavioral risk reduction goal, participants
received a message introducing the activity that wastailored to
their self-reported stage of readiness to change, relevant to that
particular risk category. Participants were then guided through
aseriesof screenswhich gavefeedback and educational content
(eg, the opportunity to view abrief video) tailored to the types
of risk behaviors and stage of readiness to change. Messages
were designed to encourage movement along the stages of
change in the direction of action/maintenance.

Individualized Risk Reduction Exercise

Thefinal intervention component was an interactive activity in
which participants were asked to create a risk reduction plan.
Participants were presented with a list of 10 to 12 possible
suggested action steps related to the risk reduction goal they
selected. The content of these lists was informed by the
transtheoretical model, encouraging incremental changethrough
concrete actions that could be taken. Participants were asked to
select 3 to 5 of the steps they felt they would be able to do in
the ensuing 3 months. After participants selected the steps, their
individualized risk reduction plan was read back to them. They
were asked to confirm their selected steps and given an
opportunity to go back and change their choices. Finally,
participants were asked to answer aseries of questionsassessing
confidence in their ability to complete their plan.

Follow-Up Assessments and Outcome Measures

Upon completion of the baseline session, participants were
reminded of the need to return for a follow-up assessment 3
months after the baseline session. The second study visit uses
an | nternet-based survey designed to assess the same behavioral
and attitudinal domains captured through the baseline
guestionnaire. Thisalows usto evaluate any temporal changes
in the frequency of substance use, injection risk behaviors,
overdoserisk, and HCV testing. The foll ow-up assessment al so
evaluates self-reported readiness to change, attitudes, and
perceived norms, providing an opportunity to detect whether
thetailored intervention may influence outcomes through these
intermediate variables.

In addition to repeating the assessment of baseline variablesfor
longitudinal analysis, the follow-up questionnaire captures
information on participant perceptions about whether they met
any of the health goals discussed in the baseline session. For
participants determined to be HCV-infected at baseline, the
survey assesses whether they received any follow-up testing or
medical care for HCV since receiving their test result. Finally,
it evaluates usability and acceptability of the intervention
through a series of questions delivered to participantswho were
randomized to the active study arm. The additional questionnaire
items used during the follow-up assessment are presented in
Multimedia Appendix 3.

There are multiple behavioral outcomes of interest in this
project. Accurate assessment of drug use behaviors may be
limited because it relies on participant self-report and may be
biased due to losses to follow-up. HCV testing behavior may
be captured with greater validity because it will be ascertained
by searching HCV testing data collected and reported by all
agencies receiving funding from the Wisconsin Division of
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Public Health. For participants who have received a reactive
HCV screening test result, we will determine whether any
follow-up testing was performed, including confirmatory HCV
RNA or HCV genotype tests, which would indicated that the
participant was linked to evaluation and/or treatment of HCV.

Sample Size and Power

Demonstrating efficacy of the intervention through detection
of a statistically significant effect size was not a primary goal
of the project. However, we considered it plausible that the
intervention might significantly influence participants’ decisions
to receive HCV testing even after a single session. While
planning the pilot trial, we calculated a target sample size that
would be sufficient to detect what we considered to be a
meaningful difference in the proportion of participants who
undergo HCV testing within 12 months after enrollment.
Assuming that approximately 10% of participants would be
known to have HCV infection at enrollment and accounting for
expected losses to follow-up, we estimated that a sample size
of 408 would provide 90% power to detect adifference of 0.15
in the proportion of participants who voluntarily returned for
an HCV test within ayear of enrollment.

We believed that achieving a target sample size of 408 was
feasible and justified based on data from the pilot survey
conducted in 2012 reporting that 69.4% of syringe exchange
clients had an HCV test in the prior 12 months and 14.9% of
clients had ever had a positive HCV test [1]. Because this
intervention was targeting people who inject drugs but may not
beregular users of the syringe exchange program, we anticipated
that the number reporting prior HCV testing would be lower.
We believed an effect size of this magnitude was reasonable
based on prior meta-analyses of tailored communication
interventions, which provide support for moderate mean
intervention effect sizes[20] acrossavariety of health behaviors,
including addiction-related behaviors (eg, smoking) and HIV
risk-related behaviors [37]. Notably, findings suggested effect
sizes increased with the number of behaviors intervened upon,
with mean effect size of g=.24 (95% ClI 0.18-0.31) for
interventions focused on 3 behaviors [20].

Data Analysis

Descriptive statistics reported here were cal cul ated for baseline
variables using SAS 9.3 (SAS Institute Inc). Differences in
participant characteristics were assessed using a Wilcoxon
rank-based general linear model approach for continuous
variables and Pearson chi-square or Fisher exact tests for
differencesin categorical variables.

To evaluate the effectiveness of the risk reduction intervention,
we will test within-group changes from baseline to follow-up
(eg, change in frequency of needle-sharing) using the
matched-pair Wilcoxon rank-sumtest. Similarly, binary outcome
changes will be examined using either the McNemar test or
Fisher exact test.

To assess the independent role of the intervention in improving
screening for HCV, we will use a logistic regression model on
the binary outcome of having an HCV test within the 12-month
period postintervention. Again, aWilcoxon general linear model
framework will be used for analysis of Likert scale outcome
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measures. Indicators pertaining to individual level outcomes
within intervention and control groupswill be measured among
the sameindividuals at baseline and follow-up.

To avoid potential sampling biastoward individualswith larger
networks, we will adjust regression models using inverse
probability weights based on individual recruitment network
sizes [33]. To account for correlation between recruiter and
recruited, we will create avariable indicating who the recruiter
of each subject was and use it as a cluster variable using
generalized estimating equations. An exchangeable correlation
structure within each cluster will be assumed (ie, correlation
between any 2 subjects recruited by the same recruiter will be
assumed to be the same). For all tests, a2-sided P value of less
than .05 is considered statistically significant.

Table 2. Baseline characteristics by intervention group (N=235).

Westergaard et a

Results

Between September 2014 and April 2015, 235 people compl eted
the baseline survey. Baseline descriptive characteristics of the
sample are displayed in Table 2. The racial/ethnic breakdown
was reflective of the general population of the region, with
non-Hispanic whites comprising 60.3% (129/232) of the sample
and those self-described as black or African American
comprising 28.1% (66/235). The median agewas 35 years (range
18-63 years). While most participants who provided a valid
address (131/219, 59.8%) lived in the city of Milwaukee, about
one-third (70/219, 29.0%) of participants resided in a
municipality with a population less than 50,000 residents,
including 17.8% (39/219) who lived in acity with a population
less than 5,000. Comparison of the control and intervention
groups with respect to baseline characteristics demonstrated no
statistically significant differences, assuming a 2-sided alpha
of .05.

Characteristics Category Control Intervention
(N=126) (N=109)
Age, years, median (IQR) 35 (28-46) 33(27-44)
Gender, n (%) Male 92 (73.0) 89 (81.7)
Female 34(27.0) 20(18.3)
Race, n (%) White 79 (63.0) 59 (54.1)
Black 32 (25.0) 34(31.2)
Other or multiple 15 (12.0) 16 (14.7)
Ethnicity, n (%) Non-Hispanic/Latino 112 (90.3) 102 (94.4)
Hispanic/Latino 12 (9.7) 6 (5.6)
Highest education level, n (%) Less than high school 17 (13.5) 7(6.4)
HS diploma or GED 61 (48.4) 51 (46.8)
Some college or vocational school 45 (35.7) 47 (43.1)
College degree 3(24) 4(3.7)
Currently employed, n (%) No 92 (73.0) 69 (64.0)
Yes 34(27.0) 39(36.0)
Legal incomein last year, n (%) None 31(26.0) 30(27.5)
US $1-11,500 62 (51.0) 49 (45.0)
More than US $11,500 28 (23.0) 30(27.5)
Homeless during the past year, n (%) No 58 (46.0) 52 (48.0)
Yes 68 (54.0) 56 (52.0)
Incarcerated during the past year, n (%) No 82 (66.0) 63 (59.0)
Yes 42 (34.0) 44.(41.0)
Has health insurance, n (%) No 20(16.0) 11 (10.0)
Yes 105 (84.0) 98 (90.0)
Has primary care provider, n (%) No 53 (42.4) 39 (36.0)
Yes 72 (57.6) 69 (64.0)

Of the 235 participants who compl eted the baseline assessment,
80 (34.0%) agreed to receive arapid HCV test, and 14 (17.5%)
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(36/155, 23.2%), did not want to or did not feel ready to be
tested (22/155, 14.2%), dready knew he or she was
HCV-positive (17/155, 11.0%), and did not have enough time
(13/155, 8.0%).

Drug use characteristics of the baseline sample are displayed
in Table 3. Heroin was the drug most frequently injected by
participants and nearly half (105/235, 44.7%) reported that they

Table 3. Drug use characteristics by intervention group (N=235).
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inject on a daily basis. Most participants (161/234, 68.8%)
reported they had shared syringes, cotton filters, or cookerswith
other peoplewhileinjecting drugsin the past. Of those reporting
sharing injection equipment in the past, 44.1% (71/161) had
shared syringes, cottons, or cookers during the past 3 months,
and 30.4% (49/161) reported they had never been tested for
HCV.

Characteristics Category Control Intervention
(N=126) (N=109)
n (%) n (%)
Drugsinjected in past 30 days Heroin 111 (88.1) 92 (84.4)
Prescription opioids 26 (20.6) 21(19.3)
Cocaine 36 (28.6) 35(32.1)
Methamphetamine 1(0.8) 6 (5.5)
Frequency of drug injecting in past 30 days Lessthan dally 67 (53.2) 63 (57.8)
Every day 59 (46.8) 46 (42.2)
Has shared needles, cottons, or cookers No 37 (29.6) 36 (33.0)
Yes 88 (70.4) 73(67.0)
Has had an opioid overdose No 75 (60.5) 70 (64.2)
Yes 49 (39.5) 39(35.8)

Using social networksto recruit participants allowed usto reach
a population that may have otherwise not been reached. In the
first phase of the study, prevention staff recruited 40 individuals
to participate who were existing clients of the syringe exchange

program. These participants referred 195 peers who were
determined to be eligible and were enrolled in the study. As
shownin Figure 3, linking participantsviareferral chainsallows
visualization of 2 large networks and several smaller ones.

Figure 3. Network diagram of peer referral chains by hepatitis C virus testing history.
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Discussion

Main Findings

The overarching goa of this pilot RCT was to determine if a
computerized, tailored intervention was feasible and acceptable
to implement in an syringe exchange program. Though its
potential impact inincreasing HCV testing, overdose prevention,
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and use of clean syringes and works will be reviewed after all
follow-up assessments and HCV testing follow-up data are
collected, the data collected to date demonstrate that the
approach is feasible overall. There was a high level of
willingnessto participate, and many participants referred peers,
indicating acceptability of this type of intervention.
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Unanticipated Challenges

Throughout the initial period of enrollment and completion of
baseline assessments, the study staff encountered several
unanticipated challenges. Scheduling appointments for
enrollment and completion of study assessments proved to be
difficult; participants preferred to drop in at a time that was
convenient for them. Often, individuals forgot about their
appointments, did not have transportation to make it to their
scheduled appointment, and could not be reminded via phone
or text because they did not own acell phone or have minutes.
Both study sites amended their procedures and became
accessible for drop-in appointments to accommodate the
difficulties faced by people who inject drugs in keeping
scheduled appointments.

The Hep-Net study was designed as a pragmatic intervention
trial rather than a highly controlled clinical trial, which would
have required more resources and been less generalizable to
other settings. Prevention staff had numerous responsibilities
that superseded the tasks they were asked to complete for the
research project, such as obtaining informed consent and
administering the computerized survey. Balancing these
competing demands required communication and an effective
partnership among the research team, the existing prevention
staff, and administrators of the syringe exchange program.
Within 2 months of enrolling the first participants, study site
staff began to identify the best time periods for survey visits
and how to best fit the intervention into routine prevention
services. When the study team and prevention staff determined
how to best achieve balance between research and service
activities, it became obvious that the most appropriate rate of
accruing new subjectswould not allow recruitment of asample
as large as originaly planned. The target sample size was
modified after several months for this reason to the more
realistic goal of 120 subjects per group.

Computer literacy was another unanticipated challenge
experienced by study staff. Many participants had little
background using computers and struggled to understand how
to answer questions and advance the program. Although site
staff made themselves available for computer questions and
aided participantsin computer fluidity, several participantstook
over an hour to compl ete the survey rather than the anticipated
half hour.

Finally, Internet connectivity and a private space to screen and
deliver the survey were difficult barriers to overcome. Neither
syringe exchange program had readily available WiFi, so
Ethernet accessibility was imperative in collecting and

Westergaard et a

synchronizing survey data. Private spaces with Ethernet
accessibility were difficult to keep consistently vacant of other
prevention services, which made data collection more difficult.
Furthermore, a substantial number of study assessments were
completed via mobile syringe exchange outreach where no
Internet connectivity was available. The remote data collection
feature in the DatStat software package was used for these
surveys, which added a layer of complexity causing some
frustration among participants and staff.

The main limitation of this study isits lack of generalizability
to other cities and states and other local epidemics. While
Hep-Net may be feasibly used in the context of Wisconsin's
opioid epidemic, it may not apply to other geographical areas
targeting the same population. This CTl used existing
preliminary data from a pilot study of over 500 Wisconsinites
to tailor the intervention content to a specific population.
Additionally, our sample was subject to selection bias because
individuals using a syringe exchange program tend to be a
healthier, higher-functioning subset of peoplewho inject drugs.
Although the computerized approach to data collection was
designed for complete anonymity to reduce socia desirability
bias, participants may have answered questions to please
researchers.

A magjor strength of this study is the use of well-established
syringe exchange programs as home to Hep-Net. The
community-based prevention specialistswho implemented this
project are highly regarded among community members and
have built trust over years of service. Without their involvement,
acceptability of the intervention would likely have been much
lower.

Conclusion

If effective, Hep-Net has the possibility to facilitate a more
comprehensive approach to prevention and linkage to care
within syringe exchanges and other community-based programs.
Syringe exchange programs, while shown to be effective, are
already understaffed and lack resources. Hep-Net's role is to
fill in the gaps presented by agency challenges to provide
behavioral careto asubset of acommunity that is substantially
underserved. To disseminate the intervention, busy syringe
exchange programs could present Hep-Net to clients or use the
Internet to reach rural or immobile populations. We hope the
resultswill lead toimplementation of aCTI in community-based
settings. If the study hypotheses are confirmed, the proposed
solution can be tailored to specific cities and states and
disseminated to reduce the impact of hepatitis C among people
who inject drugs.
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Multimedia Appendix 2
Sample content screens from Hep-Net intervention.
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Abstract

Background: Thereisademand to make first-line treatments, including cognitive behavioural therapy (CBT) for adolescent
anxiety disorders, more widely available. Internet-based CBT is proposed to circumvent access and availability barriers and
reduce health care system costs. Recent reviews suggest more evidence is needed to establish the treatment effects of I nternet-based
CBT in children and adolescents and to determine related economic impacts.

Objective: Thispilot trial aimsto collect the necessary data to inform the planning of afull-scale RCT to test the effectiveness
of the Internet-based CBT program Breathe (Being Real, Easing Anxiety: Tools Helping Electronically).

Methods: We are conducting a 27-month, 2-arm parallel-group, pilot randomized controlled trial (RCT). Outcomeswill inform
the planning of a full-scale RCT aimed to test the effectiveness of Internet-based CBT with a population of adolescents with
moderate to mild anxiety problems. In the pilot RCT we will: (1) define a minimal clinically important difference (MCID) for
the primary outcome measure (total anxiety score using the Multidimensional Anxiety Scalefor Children); (2) determineasample
sizefor the full-scale RCT; (3) estimate recruitment and retention rates; (4) measure intervention acceptability to inform critical
intervention changes; (5) determine the use of co-interventions; and (6) conduct a cost-consequence analysis to inform a
cost-effectiveness analysis in the full-scale RCT. Adolescents aged 13-17 years seeking care for an anxiety complaint from a
participating emergency department, mobile or school-based crisis team, or primary care clinic are being screened for interest
and eligibility. Enrolled adol escents are being randomly allocated to either 8 weeks of Internet-based CBT with limited telephone
and e-mail support, or acontrol group with accessto a static webpage listing anxiety resources. Adolescents are randomly assigned
using a computer generated allocation sequence. Data are being collected at baseline, treatment completion, and at a 3-month
follow-up.

Results: Currently, adolescents are being enrolled in the study. Enrolment is taking place between March 2014 and February
2016; data collection will conclude May 2016. We expect that analysis and results will be available by August 2016.
Conclusions: In many communities, the resources available for front-line anxiety treatment are outweighed by the need for

care. Thispilot RCT isan essential step to designing arobust RCT to eval uate the effectiveness of an Internet-based CBT program
for adolescents with moderate to mild anxiety problems.
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Introduction

Anxiety disorders are the most common mental disorders
diagnosed in adolescence, with prevalence before age 18
reported as greater than 30% [1,2]. The median age of onset is
11 years, making these disorders some of the earliest to develop
[3]. Early onset disorders often follow a chronic course [4] and
can significantly interfere with interpersonal relationships,
academic performance and daily functioning [5-7]. Anxiety
disorders range in severity and specific symptomology, but the
more frequently diagnosed disorders in adolescents include
social anxiety disorder (socia phobia) [8-10], generalized
anxiety disorder [8,11,12], and specific phobia[8,12]. The most
prevalent is social anxiety disorder, with studies showing a
two-fold increase in the prevalence of this disorder during
teenage years [13,14]. The high prevalence of social anxiety
disorder in adolescence can be understood in the context of
developmental and environmental transitions (eg, puberty,
dating, new schools, peer experiences) [9]. Undetected or
undertreated, these disorders present significant future risk for

adult anxiety disorders, educational underachievement,
suicidality, depression, substance abuse and future

hospitalization [5-7,15-19].

Cognitive behavioral therapy (CBT) asafirst-line treatment for
anxiety disordersin children and adolescentsiswell established
[20,21,22] and supported by meta-anaytic work [23,24,25].
CBT combines systematic exposure to feared situations with
skills training and the learning of activities to help replace
anxious thoughts about feared situations with more adaptive
thoughts [20,21]. These treatment elements are based on the
premise that repeated exposure to feared situations results in
desensitization, reducing anxiety and avoidant behaviors, and
improving functioning. Relaxation strategies, such as imagery
and deep breathing, are included in skills training to provide
ways to manage discomfort during repeated exposures [21].

Trained mental health professionals havetraditionally delivered
CBT, but the structured and sequential nature of CBT translates
well to computer-based delivery. Within this approach, the use
of the Internet as a delivery mode provides researchers with
unobtrusive ways to capture data and examine access patterns,
compliance, and usability issues [26]. Internet-based delivery
also circumvents multiple barriers to receiving in-person CBT
including: socia stigma, direct and incidental costs (eg, time
out of school), lack of trained deliverers, and inconvenient
servicetimesand locations[27]. Thisdelivery method may also
increase the number of young people seeking professional help.
A published paper in 2002 reported that over a one-year
timeframe, only 8.3% of young peopl e with recent onset anxiety
and 21.4% with chronic anxiety had sought professional help

http://www.researchprotocols.org/2016/1/e18/

[28]. While Internet-based CBT is considered |ower-intensity
than in-person treatment, the majority of adolescents with
anxiety disorders experience mild to moderate distress and
impairment, making treatment availability paramount. Thus,
Internet-based CBT is proposed to reduce demand for therapy
delivered in-person, introduce cost savings, and increasetimely
access to recommended treatment [29].

Three recent systematic reviews of the literature have shown
that self-led, computer-based and computer-assisted CBT, in
combination with in-person or therapist-guided care, areviable
and effective treatment approachesfor children and adolescents
[30,31,32]. Studies of treating adolescents using I nternet-based
CBT arelimited to two [33,34], but provide important evidence
and methodological considerations for other treatment studies.
In a study targeting social fears (mainly centered on public
speaking) in high school studentswho met the diagnostic criteria
for social anxiety disorders, Tillforset al. found that significant
reductions in anxiety symptoms and improvements to mood
were achieved post-intervention and maintained at one-year
follow-up [34]. These treatment effects were noted as
comparable to those achieved through traditional face-to-face
CBT. Focusing on the treatment of adolescents who had a
“markedly disturbing/disabling” anxiety disorder (predominantly
generalized anxiety disorder and socia phobia), Spence et a.
also found that Internet-based CBT with minimal therapist
support was equally efficacious as face-to-face CBT delivery
in reducing anxiety symptoms post-intervention and up to
one-year post-treatment [33]. The parents of participating
adol escents al so took part in thisonline program. In both studies,
methods to improve treatment compliance, and the impact of
compliance on treatment outcome, were noted as issues that
required further investigation. Tillfors et al. reported that, of
nine online modules available to complete within a 9-week
period, the average number of completed moduleswas 2.9[34].
Spence et a. noted that on average, adolescents and parents
completed 7.5/10 and 4.48/5 sessions, respectively [33].

While the reported treatment effects of Internet-based CBT for
treating adolescent anxiety are promising [33,34], published
systematic reviews highlight important methodol ogical issues
that future studies must consider, in order to mature the evidence
base [30,31,32]. Two reviews reported that the overall quality
of the outcomes reported by studies of computerized CBT,
including Internet-based CBT for adolescents, was low to very
low [30,32]. Key limitations of the evidence base that were
identified included: small sample sizes, intervention and
comparator (waitlist or active control) differences between
studies, and inconclusive treatment effects when anxiety was
self-rated (versus clinician rated) [30,31,32]. Many of these
limitations were aso noted in the Tillfors and Spence studies
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[33,34]. Reviewsto date have recommended that higher quality
evidence is needed to firmly establish the treatment effects of
computerized CBT, and that the study of associated economic
impactsis needed [30,31,32].

We designed a pilot randomized controlled trial (RCT) that
addresses several of the limitations highlighted in the literature
to date. This pilot trial aims to collect the necessary data to
inform the planning of afull-scale RCT to test the effectiveness
of the Internet-based CBT program Breathe (Being Real, Easing
Anxiety: Tools Helping Electronically). In the pilot RCT we
will (1) define a minimal clinically important difference
(MCID), as defined by adolescents, for the primary outcome
measure, (2) determine a sample size for afull-scale RCT, (3)
estimate recruitment and retention rates to determine the number
of study sites needed, (4) measure intervention acceptability to
inform critical intervention changes, (5) determine the use of

Figurel. Tria flow diagram.

Newton et d

co-interventions, and (6) conduct a cost-consequence analysis
to inform a cost-effectiveness analysis for afull-scale RCT.

Methods

Study Design

We are conducting a27-month, 2-arm parallel-group, pilot RCT.
Eighty adolescentswill be randomly assigned to either 8 weeks
of Internet-based CBT with telephone and e-mail support (the
Breathe program), or a control (minimal intervention) group
with 8 weeks of access to a static webpage with general anxiety
resources and information. Study enrolment istaking placefrom
March 2014 to February 2016; data collection will conclude
May 2016. Details of the study design areillustrated in Figure
1. The study has been approved by host institutions' Research
Ethics Boards.

160 adolescents assessed for eligibility
Screening: SCARED, ASQ, other eligibility criteria
Demography collected: Date of birth, sex, place of residence, ethnicity/race, co-

morbidities, etc.

o e e e e e e = = = = =

Document exclusions following screening*:
adolescents who didn't meet exclusion criteria (n=);
adcolescents who needed a higher level of care (n=);
declined study participation (n= ); other reasons (n=)

Document®:
adolescents allocated to

3
ESD adolescents enrolled into the RCT. Websit&j

login provided and adolescent randomized to
receive either:

* *

interventions (n= );
adolescents who received
allocated intervention (n= );
adolescents who did not

over 8 weeks
(40 adolescents)

for use over 8 weeks
(40 adolescents)

[ Breathe modules completedl [Resource webpage available}

receive allocated intervention
(with reasons; n= );

adolescents lost to follow-up
(with reasons; n= );

adolescents who discontinued

Breathe (after which session

Baseline Data Collection: MASC2 J

', and for what reason; n= ) . [

L L ]

Post-Intervention Data Collection at the
completion of Breathe module 8 (B weeks post

enrolment)

{1) MASC2, (2) MCID, (3) Satisfaction, (4)

Resource use and costs

Administrative data: Treatment adherence

Post-Intervention Data Collection at 8
weeks post enrolment

Adolescent self-report via IRIS

(e-mail reminder to complete measures):
(1) MASC2, (2) Resource use and costs

Administrative data: Number of website

3

visits

3-month follow-up Data Collection

Adolescent self-report via IRIS

(e-mail reminder to complete measure).

MASC2

* Values not yet available/predicted.

http://www.researchprotocols.org/2016/1/e18/

RenderX

__________________________

JMIR Res Protoc 2016 | vol. 5 | iss. 1| e18 | p.30
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Participants

Participants are adolescents from three Canadian provinces
(Alberta, Ontario, and Nova Scotia) seeking care from a
pediatric emergency department, mobile or school-based mental
health team, or primary care setting that is participating as a
study recruitment site. Study inclusion criteriaare: (1) ages 13
to 17 years, (2) self-reported mild to moderate anxiety, (3)
ability to read and write English, (4) regular access to a
telephone and a computer system with high speed Internet
service, and (5) ability to use a computer to interact with web
material. Adolescents aged 13 to 14 years must also have a
consenting parent.

Adolescents are screened for study inclusion criteriaviaasecure
onlinerecruitment process or tel ephone-based recruitment phone
call. Demography is collected during the screening process to
characterize adolescents who meet and do not meet clinica
eligibility. Screening criteria (1), (3), (4), and (5) are assessed
through yes/no answers. We are using the Screen for Child
Anxiety R