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Abstract

Background: Many young people at high risk for Chlamydia trachomatis (Ct) are not reached by current sexual
health care systems, such as general practitioners and public sexual health care centres (sexually transmitted
infection clinics).Ct is the most frequently diagnosed bacterial sexually transmitted infection (STI) among sexually
active people and in particular young heterosexuals. Innovative screening strategies are needed to interrupt the
transmission of Ct among young people and connect the hidden cases to care.

Methods: Intervention Mapping (IM), a systematic approach to develop theory- and evidence-based interventions,
was used to develop a strategy to target Ct testing towards young people who are currently hidden to care in The
Netherlands. Both clinical users (i.e. sexual health care nurses) and public users (i.e., young people at risk for Ct)
were closely involved in the IM process. A needs assessment study was carried out using semi-structured interviews
among users (N = 21), a literature search and by taking lessons learned from existing screening programmes.
Theoretical methods and practical applications to reach high risk young people and influence testing were selected
and translated into specific programme components.

Results: The IM approach resulted in the development of a secure and web-based outreach Ct screening strategy,
named SafeFriend. It is developed to target groups of high-risk young people who are currently hidden to care. Key
methods include web-based Respondent Driven Sampling, starting from young Ct positive sexual health care
centre clients, to reach and motivate peers (i.e., sex partners and friends) to get tested for Ct. Testing and the
motivation of peers were proposed as the desired behavioural outcomes and the Precaution Adoption Process
Model was chosen as theoretical framework. End users, i.e., young people and sexual health care nurses were
interviewed and included in the development process to increase the success of implementation.

Conclusions: IM proved useful to develop an intervention for targeted Ct testing among young people. We believe
this to be the first web-based outreach screening strategy which combines chain referral sampling with the delivery
of targeted Ct testing to high risk young people within their sexual and social networks.
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Background
Testing and treating are essential strategies in Chla-
mydia trachomatis (Ct) control to interrupt the inherent
transmission chain [1]. In many countries, including the
Netherlands, positivity rates of Ct have increased in the
past years [2-4]. Ct is thereby the most frequently diag-
nosed bacterial sexually transmitted infection (STI)
among sexual active people and in particular young het-
erosexuals. Young people below 25 years of age com-
prise a major risk group for Ct control, because they
show constant high rates of sexual risk behaviour and
potentially bear the largest burden of STI sequelae in
terms of reproductive morbidity [5].
Web-based Ct screening programmes have improved

the access to sexual health care beyond the sexual health
care centre and general practitioners (GPs) by engaging
young people in discussions about sexual health, increas-
ing home-based testing, and enhancing the management
of Ct patients and re-screening positives [6-9]. Unfortu-
nately, the success of such early initiatives was limited in
the Netherlands (e.g., Chlamydia Screening Implementa-
tion Program “CSI”) and in other counties [8,10,11].
One of the reasons for this was that such initiatives did
not readily reach the targeted high-risk young people
[8,10,11], leaving this group largely hidden to health care
providers. Therefore there is an urgent need to find new
ways to tap into such hidden key populations and find a
natural way of motivating them to access sexual health
care [12]. To clarify the concept, a key population for a
given infection consists of members who are either
infected or have a very high risk of acquiring the infec-
tion. Reason for having (high risk for) infection is the
membership to high risk sexual and social networks.
Typically, infections thrive in such networks which pro-
vide the right vehicle for transmission of the infection
taking advantage of the inherent risky behaviour and so-
cial proximity [13,14]. Currently, a significant number of
members of such network remain completely invisible to
care (hidden key population).
Members of the social and sexual networks surround-

ing Ct positives typically showed high risk [15,16]; these
networks are important targets for interventions [17].
Information about STI can be readily spread within a so-
cial network and thereby influence risk behaviour such
as unprotected sex practices [15,17]. Furthermore, net-
works can overlap whereby a social network creates a
venue to meet new sex partners [15,17]. There is now a
growing body of evidence on the high success potential
of network based interventions, e.g. by using chain refer-
ral sampling methods such as web-based Respondent
Driven Sampling (web-based RDS) and peer influence to
reach hitherto hidden networks [18]. The basic idea be-
hind RDS is that selected young people are recruited as
seeds or ambassadors who themselves motivate others in
their own networks to get tested, and so on. The RDS
methodology has already proven its worth in other public
health areas (e.g., health promotion) and target popula-
tions (e.g., injection drug users and HIV patients) [19-21].
This paper describes the development of an innovative

secure web-based outreach Ct screening strategy, whereby
young people at high risk for Ct (re)-infection will be
targeted and encouraged to go for testing. The project is
carried out by one of the eight coordinating public sexual
health care centres (STI clinics) in the Netherlands, where
the intervention will be developed, tested and implemented.
The objective is to develop a cost-effective and sustainable
web-based outreach screening strategy for reducing the
patient’s and population’s Ct burden, and improving the
timing of care. The Intervention Mapping (IM) protocol
can be used to guide the systematically development of the
intervention based on theory and evidence, which should
increase the likelihood of developing an effective interven-
tion [22]. IM has already been applied in different popula-
tions and study areas such as drug users, condom use, and
stress related mental disorders [23-25], but never in the
development of Ct screening programmes among high risk
young people.

Methods
Step 1: Needs assessment
The Intervention Mapping process starts with a need as-
sessment to analyse a specific health problem within a
target population and associated important stakeholders.
Furthermore, behavioural and environmental risk factors
that contribute to the health problem are identified and
the underlying determinants are explored. At the end
the programme outcomes are stated. To plan and guide
the need assessment the PRECEDE-model is used [26].
The Dutch national STI policy targets were explored in

order to identify expectations from practical and political
stakeholders. A literature search was conducted reporting
on Ct prevalence in different population groups, including
young people, and existing strategies for Ct control, why
these strategies failed or succeeded, and which methods
were cost-effective to reach high risk young people. Fur-
thermore, semi-structured interviews were held among Ct
positive young people (8 women and 13 men) who were
between 17 and 24 years old and visited the sexual health
care centre South Limburg for Ct treatment. They were
from various ages, sexual orientation, educational levels
and ethnicity. They were interviewed about partner no-
tification (PN) to find out the determinants to motivate
peers to test for Ct. Ethical approval of the Regional
Medical Ethics committee in the Netherlands was not
necessary, because participants in these interviews were
not “subjected to procedures or required to follow cer-
tain rules of behaviour” [27]. Based on the needs assess-
ment using the PRECEDE-model (Figure 1), the health
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problem, behavioural and environmental factors, the
underlying determinants and the target group were de-
fined, resulting in two desired behavioural outcomes
that were selected to be targeted by the intervention.
Step 2: Preparing matrices of change objectives
In step 2, each of the behavioural outcomes is broken
down into performance objectives, i.e. the actions that
expectedly lead to the desired outcome. For each per-
formance objective, the most important and changeable
determinants are stated based on theoretical models for
behavioural change. Combining the performance objec-
tives with the determinants identified results in matrices
that include the change objectives that guide the inter-
vention development process.
The performance objectives and most important and

changeable determinants were selected based on previ-
ous studies, the results of the semi-structured inter-
views and the Precaution Adoption Process Model
(PAPM) [28]. The model comprises of a stage theory
that ranges from unaware of a problem to action and
maintenance of a specific behaviour (e.g., Ct testing and
motivating network members to test). This model was
chosen, because it emphasizes that hazard responses
are influenced by behaviours and opinions of peers,
which is in line with the underlying of social and sexual
networks surrounding Ct positives. A person’s decision
concerning the need to test is influenced by the opinion
and actions of peers and not just by specific beliefs
about the hazard that lead to rational and independent
decisions. This social influence may occur at several
stages of the model.
Figure 1 Needs assessment using a simplified PRECEDE model (see M
Step 3: Selecting theory-informed intervention methods
and practical applications
In step 3, theory-informed intervention methods are se-
lected to create changes in the determinants of the be-
havioural outcomes. The relevance of methods for a
particular project and the changeability that can be real-
ized with a particular method guides this selection
process. Practical applications that fit the target popula-
tion and context are then translated from these theory-
informed intervention methods.
Before a final list of methods was determined on the

basis of existing evidence and theory, theoretical methods
were explored and analysed by a small panel of experts
consisting of researchers, prevention experts, informatics-
specialists, nurses and medical doctors. The experts then
transformed the methods into practical applications taking
into account the parameters of use, the literature review
and conducted semi-structured interviews.

Step 4: Producing program components and materials
In this step, the practical applications are combined and
translated into programme components and specific ma-
terials. During this process several end users are in-
cluded to select the best program design that fits the
user’s preferences. The intervention is then pilot-tested
among some members of the target population. Eventu-
ally, necessary adjustments are made and the definitive
intervention developed.
The intervention was constructed, tested and refined

with close involvement of high risk young people and
sexual health care nurses. The selected applications were
incorporated into two websites: (1) a smart and highly
interactive website for young people to communicate
ethods and Tables).



Theunissen et al. BMC Public Health 2013, 13:996 Page 4 of 11
http://www.biomedcentral.com/1471-2458/13/996
and motivate those at high risk in their social and sexual
networks and (2) another website for sexual health care
professionals to start recruitment-chains and oversee the
process of home-test requests. The final name and look-
and-feel of the intervention were set after pre-testing it
among young people. The first pre-test of the interven-
tion will be conducted among young people (age ≤ 25
years) visiting the public sexual health care centre South
Limburg for Ct treatment. Evaluation will then be done
to identify facilitating factors and barriers to use and the
application is refined further (specific guidance for
graphic designers and programmers).
The last two steps of the IM protocol, step 5 and 6,

are outside the scope of this paper and are described
briefly here.

Step 5: Planning program adoption, implementation, and
sustainability
An implementation plan is made to deploy the interven-
tion to a successful outcome. End users and implementers
of the intervention are identified and implementation ob-
jectives are stated considering dissemination, adoption,
implementation and maintenance of the intervention.
Health care professionals (e.g., sexual health care nurses,

medical doctors) and policy makers were involved from
the start of the project by regular team meetings. They are
the key linkage group for the success of the development
and implementation and have therefore been involved in
the entire research process. The ultimate goal is national
implementation in sexual health care centres and the fu-
ture expansion to GPs will be explored.

Step 6: Planning for evaluation
In the final step of intervention mapping, an evaluation
plan and associated criteria are set up. The level of evalu-
ation is chosen and indicators and measures determine to
evaluate the effects and process of the intervention. All
program objectives are defined in a measurable form.
To assess whether the intervention leads to changes in

determinants and thereby in a change in behaviour of
young people (i.e., Ct testing and motivate high risk
young people to test for Ct) a plan for the quantitative
and qualitative evaluation was made. Factors that may
hinder or facilitate the use of the intervention will be
reviewed in the course of this project and strategies will
be explored to positively affect intervention use.

Results
Step 1: Needs assessment
Health problem and target group
The needs assessment started with a literature search
and the exploration of national stated aims which re-
vealed that young people below 25 years of age comprise
a major risk group for Ct control, because they show
constant high rates of sexual risk behaviour and poten-
tially bear the largest burden of STI sequelae in terms of
reproductive morbidity [5]. Every year, there is a large
new accretion of about 200,000 susceptible sexually ac-
tive Dutch young people, although not all are at high risk
for acquiring Ct [1]. Estimates about the total burden of Ct
in 15-30-year-olds suggest 60.000 new infections yearly
[29], with an estimate of only 30.000 infections diagnosed
in sexual health care centres and by GPs [Personal com-
munication dr. I van den Broek, based on available data
from STI centres and GP-surveillance, [2,30]. Hence, half
of the Ct infections remain undetected and hidden to care
and there is an urgent need to significantly increase Ct
testing rates among young people at high risk. Young
people receive and share information about STI and asso-
ciated testing through their peers, i.e. a combination of sex
partners and friends [17,31]. Their behaviours, attitudes
and actions in respect to STIs are strongly influenced by
their peers who are therefore key change agents [17,32].
There is clear evidence of high STI/Ct prevalence in social
networks surrounding STI positive people [15,16,33,34].
Such networks thrive on high behavioural risk and there-
fore provide a rich conduit for rapid STI spread and re-
infection [16,17]. Based on the health problem and selected
target group two desired behavioural outcomes were for-
mulated: a) High risk young people (≤25 years of age) get
tested for Ct, and b) motivate peers via their social and sex-
ual network to get tested.

Determinants for Ct testing and motivating peers to test
Several behavioural barriers for testing among young
people have been identified from the literature search (i.e.,
Table 1). For example the level of knowledge of STI; Ct
being an asymptomatic disease, the connection between
Ct and fertility complications and current testing options
[35-37]. Another barrier includes misperceived vulnerabil-
ity; young people do not think they are at risk for Ct
[35,36,38]. Embarrassment about the need for testing and
fear of a positive test result also plays a role [36,38,39].
Shame and fear may be enforced when the provider is a
family doctor and young people are charged for testing
(note that Dutch sexual health care centres test free of
charge) [37-39]. Home-based test were found to be ac-
ceptable among young people and could be used as a fa-
cilitator factor in testing [9,39-41].
Barriers related to motivate peers to get tested for Ct

include fear of stigmatization among peers, repercussion
(e.g. aggression), blaming the other, availability of contact
details and the level of emotional commitment [38,42-44].
The analyses of the 21 semi-structured interviews

showed several barriers and facilitators related to motiv-
ating peers to get tested for Ct. Ct positive young people
can feel embarrassed about their positive Ct test result
when motivating peers to get tested. Some indicated that



Table 1 Determinants for Chlamydia (Ct) testing and motivating peers for Ct testing among young people by
systematic literature search (March 2012) and semi-structured interviews (n = 21)

Ct Testing Motivating peers

Personal determinants Personal determinants

Knowledge about: Knowledge about the transmission of Ct among sexual and social
network members [interviews]

- STI and in particular asymptomatic disease [35-37]

- Ct effects [36,37,39]

- Ct testing methods [36,37]

Fear of parental notification [36]

Attitudes towards testing: Attitudes towards motivating:

- Shame about Ct testing [37-39] - Perceived stigmatization/embarrassment [42-44], interviews

- Embarrassment about Ct testing [36-39]

- Fear of test results [36,38,39] - Emotional commitment with peers [42,44], interviews

- Fear of testing procedure [37,39] - Personal health benefit (re-infection) [42], interviews

- Blaming towards sexual partners [42]

- Fear of reaction (e.g. aggression) [42-44], interviews

Perceived social norms of Ct testing among peers [38,39], interviews Perceived social norm of motivation among peers [interviews]

Risk perception towards testing: Availability and accessibility of contact details*

- Awareness of vulnerability/risk for Ct

[35,36,38]

[42-44], Interviews

- Awareness of severity of Ct [36,38]

Self-efficacy:

- Afraid to visit public health services [37], interviews

* will be excluded in this study, because this determinant can not be changed.

Table 2 Performance and change objectives for the behavioural outcome: high risk young people get tested for
Chlamydia (Ct)

Determinants

Performance
objectives

Knowledge Attitude Perceived social
norms

Risk perception Self-efficacy

PO1.1: Young people
appraise effects of Ct
and personal risk

K1.1: Describe
different STI and in
particular
asymptomatic
diseases

A1.1: Express positive
attitude towards self
assessment of Ct risk

R1.1: Aware of the
possibility of getting a
Ct infection

K1.2: Describe Ct
effects

PO1.2: Young people
decide to get tested
for Ct

K1.3: Describe test
procedure and test
options for Ct

R1.2: Aware of the
health risk of not
getting tested

PO1.3: Young people
ask for Ct testing

SE1.1: Express confidence
in ability to ask for testing
option (home based test
kits or appointment STI
centre)

PO1.4: Young people
get tested for Ct

A1.2: Express positive
attitude towards test
procedure and results.

SN1.1: Recognize
social acceptance of
Ct testing among
young people
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in case of a casual sex partner they would like to notify
anonymously. Fear of aggression of sex partners can also
discourage Ct positive young people to motivate peers.
Interviewees expressed emotional commitment to their
sex partners and felt responsible for informing them
about the Ct risk. They were aware of the possible health
risks for direct and indirect sex partners, whereas others
were afraid of re-infection. As stated by one interviewee:
“Partner notification is self-evident, when you do not
warn your steady partner, you will get re-infected”. Social
influence plays also an important role. Several inter-
viewees were notified about their Ct risk via their sex
partners and then visited a sexual health care centre.
They also indicated that friends visited a sexual health
care centre after talking to them about Ct testing and
their own positive test result. As noted by one inter-
viewee: “We [friends] talk about everything. We do not
have any problems to talk about Ct positive test results”.
Step 2: Preparing matrices of change objectives
For each of the 2 behavioural outcomes 4 performance
objectives were defined (i.e., Tables 2 and 3). Firstly,
young people should be able to appraise their own and
others Ct risk behaviour. Secondly, if necessary, young
people should decide to get tested and motivate peers
who are at risk for Ct to get tested. Thirdly, planning for
getting tested or motivating peers is another objective
which will lead to the fourth objective of actually getting
tested and motivating other young people at risk for Ct.
The following determinants were identified as most
important and changeable: knowledge, self-efficacy, risk
perception, social norms and attitudes. Finally, a matrix
of change objectives was developed for each behavioural
outcome.
The treatment and follow up for re-testing is already

included in the current sexual health care practice and is
therefore not described within the matrices.
Table 3 Performance and change objectives for the behaviou
for Chlamydia (Ct)

Determi

Performance objectives Knowledge

PO2.1: Young people appraise
peers to get tested

K2.1: Recognize the risk of Ct
among social and sexual network
members

PO2.2: Young people decide
to motivate network members
for testing

PO2.3: Young people plan to
motivate peers

PO2.4: Young people motivate peers
Step 3: Selecting theory-informed intervention methods
and practical applications
As a result from the initial needs assessment and the
matrices of change in step 2, a web-based RDS was used
to select peers to motivate young people and encourage
them to attend Ct testing, thereby motivating high-risk
young people through their own social and sexual net-
work. Web-based RDS was judged highly promising and
feasible in high-risk young people, because it has been
successfully used before in a group of young people [18].
The concept of using peer influence and chain-referral
sampling has already worked well to target “those in
need” in complex networks but never used in Ct control
in young people [19,45,46]. In our strategy sampling be-
gins with Ct positive young people attending the South
Limburg sexual health care centres and proceeds in
waves recruiting more targeted contacts from hitherto-
hidden sexual and social networks. Participants select
friends based on their knowledge of the extent to which
these friends need or use appropriate care. The person
who begins the chain-referral sampling within a given
high risk network is already tested for Ct, which in-
creases perceived social norms. To improve the chance
of the targeted contact to decide for testing, messages
and home-based test kits will be used. Other supporting
methods geared to improve testing and motivating in-
clude tailoring, personalize risk, modelling, conscious-
ness raising, elaboration, mobilizing social support and
self re-evaluation (i.e., Tables 4 and 5).

Step 4: Producing program components and materials
As a result of the selected methods and practical appli-
cations the deliverable will be an outreach Ct screening
strategy based on a secure web-based RDS engine, with
an online interface specially written for young people to
recruit and motivate peers. This website is named www.
SafeFriend.nl. The use of the web was judged promising
during this IM process, because many young individuals
ral outcome: young people motivate peers to get tested

nants

Attitude Perceived social norms

A2.1: Feel responsible to motivate
high risk young peers

A2.2: Express positive attitude
towards the motivation of peers to
get tested

SN2.1: Recognize social acceptance
among young people to motivate
peers at high risk for Ct

http://www.SafeFriend.nl
http://www.SafeFriend.nl


Theunissen et al. BMC Public Health 2013, 13:996 Page 7 of 11
http://www.biomedcentral.com/1471-2458/13/996
have an email address and/or mobile phone to reach
them. Using messages via email and/or mobile phone
young people can motivate their sex partners and/or
friends. The message will be brief and contains carefully
worded text to alert the receiver of possible Ct risk, pro-
vide options for Ct testing and modelling (i.e., peers who
test). To increase the likelihood of use the exact content
of this message can be partly adapted (i.e., name or an-
onymous, level of language) by the user who sends it.
After login and system user verification the person is of-
fered tailored information on sexual health and likely Ct
risk. They will be prompted with a brief questionnaire
and the answers are automatically assessed to decide to
offer him or her a home-based Ct test. Home-based test-
ing has proven feasible and effective in other screening
programs, however, such internet-delivered testing is yet
to be included in regular care in public sexual health
Table 4 Methods and applications to get high risk young peo

Methods Parameters fo

Knowledge

K1.1: Describe different STI and in
particular asymptomatic diseases

−Tailoring −Tailoring vari
(e.g., socioeco

−Elaboration −Individuals w
messages that
relevant and e

K1.2: Describe Ct effects

K1.3: Describe test procedure and
test options for Ct

Attitude

A1.1: Express positive attitude
towards self assessment of Ct risk

−Self-re-evaluation −Stimulation o
affective appra

−Modelling −Attention an
model

A1.2: Express positive attitude
towards test procedure and results.

−Elaboration −Individuals w
messages that
relevant and e

Perceived social norms

SN1.1: Recognize social acceptance
of Ct testing among young people

−Modelling −Availability o
network

−Mobilizing social

−Support

Risk perception

R1.1: Aware of the possibility of
getting a Ct infection

−Personalize risk −Messages are
are compared
normative stan−Consciousness

−Raising −Can use feedR1.2: Aware of the health risk of not
getting tested

Self-efficacy

SE1.1: Express confidence in ability to
ask for testing option (home based
test kits or appointment STI centre)

−Planning coping
responses

−Identification
and solutions
care centres or other care settings. The new recruit is
then encouraged to motivate at that moment or at a
later stage others who will then go through the same
procedure. It should be noted that within the website in
some cases a young individual will be asked to visit the
sexual health care centre as they are likely to require more
sexual health care than Ct testing alone. Necessary facil-
ities like computers and home-based Ct test kits will be in
place at the moment the intervention is implemented in
practice. Overall, the use of the SafeFriend website by
young people is self-initiated and not guided by the care
professionals. The exception is the first recruitment step
where the Ct positive young people at the sexual health
care centre are motivated and supported by the nurses to
use the intervention. For this, a second designed interface
is accessed by the nurse during the consultation visit (the
moment that in routine care PN is discussed). This
ple tested for Chlamydia (Ct)

r use Applications

ables or factors
nomic status)

AP1.1: Online tailored information about STI
based on current knowledge and
Socioeconomic Status (SES)

ith high motivation,
are personally
asily understandable.

AP1.2: Information about the different Ct test
options and procedures using videos and
images.

f both cognitive and
isal of self-image

AP1.3: Stimulation via visual effects (videos,
and images) and questions to self assess
sexual behaviour.

d identification with AP1.4: Messages from friends/sex partners to
motivate young people to self assess their
sexual behaviour

ith high motivation,
are personally
asily understandable.

AP1.2: Information about the different Ct test
options and procedures using videos and
images.

f social and sexual AP1.5: Via personalized or anonymous
messages from peers young people are
encouraged to get tested for Ct. Information
about Ct test options and informs that a
friend or sex partner already asked for a Ct
test.

personal and results
to absolute and
dards.

AP1.6: Risk assessment questionnaire will be
provided and a personalized report about the
acquired Ct risk and an advice about Ct
testing is provided to the person.

AP1.7: Reminders will be send to young
people who did not yet ask for a Ct test.

back

of potential barriers AP1.8: Young people will be informed about
the possibility and advantages of home-based
Ct test kits. These test kits are free,
anonymous and easy to use.



Table 5 Methods and applications for young people to motivate peers to get tested for Chlamydia (Ct)

Methods Parameter for use Applications

Knowledge

K2.1: Recognize the transmission
of Ct among social and sexual
network members

−Tailoring −Tailoring variables or factors
(e.g., socioeconomic status

AP2.1: Online information about the
transmission of Ct among social and sexual
network via videos and images.

− Elaboration −Messages that are personally relevant,
easily understandable and include direct
instructions

Attitude

A2.1: Feel responsible to
motivate high risk young peers

−Elaboration
Modelling

−Messages that are personally relevant,
easily understandable and include direct
instructions − Attention and identification
with model

AP2.1: Online information about the
transmission of Ct among social and sexual
network via videos and images. AP2.2: Via
personalized or anonymous messages from
peers young people will be encouraged to
motivate their own friends/sex partners.

A2.2: Express positive attitude
towards the motivation of peers
to get tested

Perceived social norms

SN2.1: Recognize social
acceptance among young
people to motivate peers at high
risk for Ct

−Modelling −Attention and identification with model AP2.2: Via personalized or anonymous
messages from peers young people will be
encouraged to motivate their own friends/
sex partners.

−Mobilizing social
support

−Availability of social and sexual network
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interface enables the nurse to start the recruitment-chain
and to oversee the process of further home-test requests.
The young Ct positive client can motivate others during
the consultation (like in provider referral) and/or at a later
moment at home (like in patient-referral). Of course the
clients may choose not to motivate others, without any
further consequences for their own care. As the actions
on motivating others are standardly registered (coded) the
intervention yields systematic data on PN, data which are
currently lacking.

Discussion
Intervention Mapping has been used to develop a web-
based outreach strategy, named SafeFriend, for Ct test-
ing in young people at risk. The intervention will be
used to target high risk young people as opposed to the
current wider web-based Ct screening strategies which
have used a more opportunistic [6,9] or population ap-
proach [8,10]. It is believed that the current research
project is the first web-based outreach screening strategy
that combines a web-based RDS method with the deliv-
ering of targeted Ct screening to high risk young people
using peer influence, starting from young Ct positive
sexual health care centre clients. The sexual health care
setting acts as a sustainable source of Ct positive young
people and thereby provides continued access to more
hard-to-reach group of high-risk young people in their
networks. Specifically, this strategy aims to extend Ct
prevention beyond sexual networks by also recruiting
high-risk young people within social networks.
The attitudes and behaviours of young people in respect

of sexual behaviour and STIs are strongly influenced by
their peers [15,17,32]. Peer influence regarding STI
screening is therefore an important strategy to reach high
risk young people for STI testing. The Ct positive young
people, who begin the web-based chain referral sampling
in the proposed intervention, will have experiences with
Ct testing and treatment. Their specific knowledge and
positive attitudes about Ct testing could make them ideal
peers to communicate messages within their sexual and
social networks. However, the reliance on the success of
motivation and engaging peer networks using peer influ-
ence could be reason for some concern. Personal and
social sensitivities regarding STI (i.e., stigmatization, confi-
dentiality and privacy) can be important barriers and can
counter the success of peer influence. To ensure medical
confidentiality and provide a secure web-based screening
strategy, we enable persons to decide for themselves which
personal information they reveal to their own chosen sex
partners and/or friends; personal information will, in all
cases, be completely invisible to all other peers. Having
said this, STI is a sensitive and personal topic, especially if
a STI is diagnosed, still other studies have found that
youngsters did share their results with peers (i.e., 93% in
CSI) [31].
The use of online Ct testing of larger populations and

associated home-based test kits is increasing worldwide
and proved already feasible and acceptable among young
people [7,9,40,41,47]. It creates easy access to testing and
overcomes barriers such as the time required for travel-
ling, transportation and fear of anonymity loss [48]. Des-
pite these advantages, the cost per case detected and
treated is high due to low participation and Ct positivity
rates [8,10], caused by targeting sexual networks only (i.e.,
thereby missing non-sexual high-risk contacts) or by tak-
ing a population based approach (i.e., including lower risk
individuals). The developed strategy, is expected to be
more targeted and cost-effective for Ct control starting
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from high risk young people (i.e., Ct positive sexual health
care clients) and also including social networks (i.e., non
sexual high-risk individuals).
In addition, the intervention should increase re-infection

control by facilitating also web-based PN. Using a web-
based RDS method will respectively reduce the delay of sex
partner’s testing and increases the number of detected Ct
infections among sex partners and friends [41]. For an ac-
tual reduction of Ct transmission and re-infection effective
Ct treatment is necessary. In two previous studies, more
than 90% of sex partners and positive patients being tested
with home-based test kits received treatment [40,41].
Although web-based PN systems are emerging [43,49],

comprehensive evaluations to determine the effective-
ness of these systems are limited: data regarding socio-
demographics and actual outcomes (i.e., testing and
treatment of partners) are not systematically collected.
To obtain more insight into infection patterns and part-
ner management, sexual and social contacts should be
linked with socio-demographics at the individual and net-
work level. The proposed intervention will yield system-
atic data on infections patterns and PN. The methodology
in this paper (i.e., web-based RDS) in combination with
social network techniques can structurally identify net-
work clusters and the socially prominent characteristics
associated with the clusters. Identifying and understanding
the boundaries and bridges within a network will also be
possible and can provide useful information about the ex-
tent of network penetration. Furthermore, available data
show that current PN practices, which are mainly by pa-
tient referral [50,51], could be improved significantly when
there is more provider-oversight and support [34,42,47], a
strategy that is also accommodated in our intervention.
The intervention will be developed, tested and imple-

mented within a public health care service involved in
STI control. An important pillar of public healthcare is
the support of vulnerable groups in society. If a patient
is less capable to warn his/her partner, due to low self-
efficacy or misperceived severity, public health care pro-
fessionals may be inclined to take responsibility in the
interest of both the patient and his/her sex partner (i.e.,
prevention and re-infection control). However, tension
exists between achieving benefits for whole populations
and protecting the individual’s rights [52]. The interven-
tion therefore facilitates both patient and provider refer-
ral, creating a digital environment where clients can
voluntarily, but with the support and oversight of sexual
health care nurses motivate peers to get tested.

Conclusion
In conclusion, IM was a useful tool in developing an
intervention for targeted Ct testing among high risk
young people. The proposed intervention SafeFriend will
be the first web-based outreach Ct screening strategy for
high risk young people which includes web-based chain
referral sampling to motivate peers (i.e., sex partners and
fiends) to get tested for Ct. The intervention will com-
plement existing sexual health care, by introducing the
Internet to targeted Ct screening. It builds on lessons
learned form a large-scale Dutch population based Ct
screening programme using home-based test kits and
adds to current initiatives to strengthen web-based PN.
We hope it can become an integral part in sexual health
care for reaching high risk populations with Ct screening
and treatment which is important for both the individual
and public health level.
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