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This article describes the development of ROsafe, an 
intervention to promote sexually transmitted infection 
(STI) testing at vocational schools in the Netherlands. 
Using the planning model of intervention mapping (IM), 
an educational intervention was designed that con-
sisted of two lessons, an Internet site, and sexual health 
services at the school sites. IM is a stepwise approach 
for theory- and evidence-based development and imple-
mentation of interventions. It includes six steps: needs 
assessment, specification of the objectives in matrices, 
selection of theoretical methods and practical strate-
gies, program design, implementation planning, and 
evaluation. The processes and outcomes that are per-
formed during Steps 1 to 4 of IM are presented, that is, 
literature review and qualitative and quantitative research 
in needs assessment, leading to the definition of the 
desired behavioral outcomes and objectives. The matrix 
of change objectives for STI-testing behavior is pre-
sented, and then the development of theory into pro-
gram is described, using examples from the program. 
Finally, the planning for implementation and evalua-
tion is discussed. The educational intervention used 
methods that were derived from the social cognitive 
theory, the elaboration likelihood model, the persuasive 
communication matrix, and theories about risk commu-
nication. Strategies included short movies, discussion, 
knowledge quiz, and an interactive behavioral self-test 
through the Internet.

Keywords: � adolescents and young adults; STI; pre-
vention; intervention; STI testing; inter-
vention mapping; vocational schools

Concerns about a high prevalence of sexually 
transmitted infections (STIs) among heterosexual 
young people with a low educational level have 

directed the Municipal Public Health Services (MPHS) 
to pay attention to students at vocational schools in the 
Netherlands. Vocational schools provide the lowest 
levels of vocational education in the Netherlands, and 
approximately 50% of Dutch students attend this type 
of school. Generally, the students in these schools are 
16 to 24 years of age and many belong to minority ethnic 
groups. Until recently, not much attention was given to 
sexual health education at these schools, but the expe-
riences of the MPHS suggested a need for sexual health 
education combined with sexual health services. The 
international literature also shows that low-educated 
young people, often belonging to minority ethnic 
groups, are vulnerable to HIV, STIs, and other sexual 
health problems (National Institutes of Health, National 
Institute of Allergy and Infectious Diseases, 2005; 
Tortolero et al., 2008) and that offering preventive ser-
vices in school settings is feasible and effective in pre-
venting STIs (Kirby, 2002; Kirby, Waszak, & Ziegler, 
1991; McCall & McKay, 2004; Peak & McKinney, 1996; 
Richardson-Todd, 2006). Because such services have 
not been offered yet in the Netherlands, we designed a 
plan for sexual education and preventive sexual health 
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services at the school sites (“ROsafe”). In developing the 
educational intervention, we used theory and evidence 
following the intervention mapping (IM) protocol 
(Bartholomew, Parcel, Kok, & Gottlieb, 2006).

IM is a stepwise approach for the theory- and 
evidence-based development and implementation of inter-
ventions, comprising six steps, each leading to a prod-
uct that guides the next step. The first step begins with 
conducting a needs assessment and ends with defining 
the most distant objectives in the IM model: the desired 
health and behavioral outcomes. In the second step, the 
objectives are further specified and the most impor-
tant and changeable behavioral determinants selected. 
Objectives and determinants are then used to formulate 
change objectives, specific actions that should lead to 
the desired behavior. Step 3 is the selection of useful 
theory- and evidence-based behavioral change methods 
and strategies that are applicable to the change objectives. 
The intervention program is then designed in Step 4; the 
methods and strategies are translated into intervention 
materials. In Steps 5 and 6, detailed plans for the adoption, 
implementation, and evaluation of the program are pro-
duced. The purpose of this article is to present the devel-
opment of a theory- and evidence-based intervention for 
vocational schools to promote STI testing.

> INTERVENTION MAPPING

Step 1: Needs Assessment

The first step in the systematic IM approach involves 
conducting a needs assessment to determine the exact 
health problem on which the intervention should be 
focused and identification of the behavioral risk factors 
that contribute to the problem. The most distant objec-
tives in the IM model, desired health and behavioral 
outcomes, are defined at the end of the needs assess-
ment. First, available epidemiologic figures on STIs, as 
well as literature on the sexual risk behavior of vocational 
school students, were reviewed to determine whether 
there is a need for an intervention to promote STI testing 
among this target group. Second, the literature was 
reviewed to identify theoretical determinants that can 
be used for predicting and explaining STI testing. Con
sequently, additional qualitative and quantitative research 
were performed on STI-testing behavior among voca-
tional school students.

Literature review. First, studies on the epidemiology of 
STIs and sexual risk behavior among adolescents and 
young adults were reviewed. We were especially inter-
ested in the findings for low- and intermediate-educated 
students because of the educational background of the 

target group. This review revealed that in the Netherlands 
as well as internationally, young people have the high-
est prevalence of STIs. Surveillance systems in various 
industrialized countries report that Chlamydia is most 
frequently reported to cause STIs, and the highest 
prevalence of Chlamydia infection is observed among 
female adolescents (Koedijk et al., 2009; World Health 
Organisation, 2001). Surveillance figures published yearly 
by the National Centre for Infectious Disease Control 
in the Netherlands show that 10.6% of Chlamydia tests 
among heterosexuals were positive in 2008. The main 
burden of Chlamydia infection is carried by the young 
heterosexual population, with 52% of the infections in 
2008 occurring in those under 25 years of age. For 
women, the highest number of positive Chlamydia tests 
(17%) was among 15- to19-year-olds, and for heterosex-
ual men the highest rates (14.5%) were among 15- to 
25-year-olds. Young people of South American/Caribbean 
descent (from Surinam or the Netherlands Antilles, Aruba) 
had the highest Chlamydia infection rates, 18.4% for 
men and 15.1% for women. The first national screening 
study of Chlamydia in the Netherlands in 2005 revealed 
that heterosexual young people with a low to intermedi-
ate education level who live in an urban area are younger 
than age 20 years, and those of Surinamese or Antillean 
descent are at the highest risk. The overall prevalence was 
2.0%, with 3.2% in urban areas, and the highest preva-
lence of 12.1% was observed among women of Surinamese 
or Antillean origin (Van Bergen et al., 2005).

A national study of sexual behavior until 25 years of 
age showed that those with a low education level had 
more risky sexual behavior; sexual activity started at 
an earlier age; and they reported more sexual partners 
and had less knowledge about STIs and reproductive 
and contraceptive issues (Graaf, Meijer, Poelman, & 
Vanwesenbeeck, 2005). Furthermore, 10% of boys, 14% 
of low-educated girls, and 7% of highly educated girls 
with experience in sexual intercourse had ever been 
tested for an STI.

Second, the literature on behavioral determinants of 
testing for STI and HIV was reviewed. Studies using 
a comprehensive theoretical framework on STI testing 
among adolescents and young adults were scarce, so 
except for a few studies that used the health belief model 
we analyzed studies with single or multiple psychologi-
cal constructs and studies on the use of sexual health 
care services. Variables identified to correlate with STI 
testing among adolescents and young adults were risk 
perception (severity and worries; Crosby et al., 2001; Hou 
& Wisenbakker, 2005), moods and emotions (shame), 
stigma attached to testing (Cunningham, Tschann, Gurvey, 
Fortenberry, & Ellen, 2002; Kalichman & Simbayi, 2003), 
knowledge, past testing behavior, accessibility and 
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availability of test services (Hou & Wisenbakker, 2005; 
Peralta, Deeds, Hipszer, & Ghalib, 2007), and demographic 
variables.

Qualitative research. As part of the needs assessment, 
semistructured interviews were conducted with 38 voca-
tional students from Rotterdam aged 16 to 24 years (aver-
age 18.8 years) and of various ethnic backgrounds. The 
interviews asked about unsafe sex, STIs, and STI testing. 
Results showed that STI testing was a subject that hardly 
interested the students, although practically all students, 
except four, were sexually active and had experience with 
sexual intercourse with more than one partner. A lack of 
knowledge about STIs and STI testing concerned the 
transmission, symptoms, and consequences of STIs as 
well as the testing activity itself. For example, miscon-
ceptions existed about STIs being transmitted by kiss-
ing and that washing the genitals and hands and using oral 
contraceptives can prevent transmission. Most respondents 
were unaware that STIs can be transmitted by oral and 
anal sex. An important misunderstanding was the idea 
that STIs always occur with symptoms, and that this is 
a reason for testing. The knowledge on where, how, and 
when to test was incomplete. The students hardly dis-
cussed the topic but considered the subjective norms of 
parents as most important, followed by the norms of friends 
and partner. The pros of testing often had to do with peace 
of mind and a symbolic meaning for the relationship, as 
well as obtaining treatment for physical complaints. Easy 
accessibility to test facilities was considered an advan-
tage. Stigma and shame were attached to testing. Also, 
fear of the test itself and the test results were reported and 
mentioned as a reason for not testing. Students did not 
consider themselves at risk for STIs, and perceptions of 
risk were related to familiarity with the partner, matters of 
trust and intimacy, and appearances.

Survey on behavioral determinants. The next step in the 
needs assessment was a cross-sectional behavioral sur-
vey on STI testing among 778 students from vocational 
schools in the Rotterdam area, and analyses were performed 
on 501 students with sexual experience. Using Fishbein’s 
integrative model (Fishbein, 2008; Montaño & Kasprzyk, 
2002), we studied correlates of the intention to test for 
STIs. In the development of the questionnaire, we used 
the outcomes of our qualitative study and the literature 
review to measure all expected relevant background vari-
ables in addition to the most proximal determinants of 
behavioral intention, which are attitude, perceived norms, 
and self-efficacy. This survey is described in more detail 
elsewhere (Wolfers, Kok, Mackenbach, & de Zwart, 2010). 
Briefly, intentions to test were low despite high-risk 
sexual behavior. Univariate, significant predictors of the 

intention to test were attitude; self-efficacy; perceived 
norms of partners, friends, and parents, including per-
ceived descriptive norms of partners and friends; per-
ceived susceptibility; shame; pros; and characteristics 
of test site accessibility. In a multivariable analysis, the 
most important predictor of the intention to participate 
in STI testing was attitude (r = .49, p < .01; β = .35, p < 
.001). Other predicting variables were the subjective 
norms of friends and parents (r = .38, p < .01; β = .18, p < 
.001), modeling behavior of friends (r = .26, p < .01; β = 
.10, p < .01), perceived susceptibility (r = .33, p < .01; β = 
.15, p < .001), and characteristics of accessibility to test 
facilities (r = .22, p < .01; β = .11, p < .001).

Translation of needs assessment data into desired out-
comes. A linkage group with stakeholders from the 
vocational schools, the MPHS, university department of 
public health, and the national expertise center on HIV-
AIDS and STIs was formed at the start of the project and 
had been involved in the development of the question-
naire for the survey. The group also discussed the exact 
target behavior. For the present project, the major behav-
ior outcome for the intervention was defined as taking an 
STI test after unsafe intercourse and before having unpro-
tected intercourse within a steady relationship. We 
defined unsafe sex as anal or vaginal intercourse with-
out a condom with someone other than a main partner 
in a situation in which both partners tested negative for 
STIs. Other behavior outcomes were in regards to safe 
sex: the use of condoms and contraceptives.

Step 2: Matrix of Change Objectives

In the second step of IM, the objectives were specified 
further. First, the behavioral outcome had to be delin-
eated into specific actions that lead to the desired behav-
ior, the so-called performance objectives (POs), what the 
target group members need to do as a result of the pro-
gram. Six different sub-behaviors were specified to achieve 
the program outcome (Table 1).

Next, the most important and changeable behavioral 
determinants of these performances were identified and 
selected. The results of the research in Step 1, as well as 
scientific knowledge about behavioral determinants and 
behavioral change, informed these decisions. An impor-
tant goal of the educational intervention was decided to 
be raising awareness for STI testing by means of enhancing 
students’ risk perception and establishing a positive atti-
tude toward STIs testing. In addition, the social norms of 
friends and self-efficacy were decided to be important 
determinants to address in the intervention. Knowledge 
was considered a prerequisite for changing attitudes, 
becoming aware of risks, and enhancing self-efficacy.
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6	 HEALTH PROMOTION PRACTICE / Month XXXX

An IM matrix of change objectives was constructed, 
combining the POs with their most important and change-
able determinants (Table 1). Change objectives are the 
most immediate targets of a program to be achieved 
and are stated in terms of what a person exactly needs 
to learn to enable performance of the specific health-
promoting behavior.

Step 3: Theoretical Methods  
and Practical Strategies

In the third step, theoretical methods and practical 
strategies had to be selected and linked to the change 
objectives in the matrix. In IM, methods are seen as gen-
eral concepts derived from behavioral theories, whereas 
strategies are specific practical applications of methods. 
A core process for this step is reviewing existing empir-
ical evidence in the literature and reviewing theories of 
change (Bartholomew et al., 2006). The topic approach 
was not very helpful because the literature revealed no 
evidence-based interventions to promote HIV or STI test-
ing until 2007. Therefore, we searched for interventions 
for reducing risky sexual behavior to prevent STIs and 
HIV. As recommended in IM, we also used the general 
theory approach for theories about general behavior 
change to achieve our change objectives. Next, we trans-
lated and summarized the resulting IM products into 
documents that could be used in the consultations with 
stakeholders and experts to obtain ideas about ideas and 
strategies. For this purpose, we organized brainstorm 
sessions with teachers, prevention workers, public health 
nurses, and experts in the field of STI/HIV prevention. 
Preliminary ideas were discussed in the linkage group, 
after which decisions on the use of methods and tech-
niques were made by the developers.

We used methods derived from social cognitive theory, 
the elaboration likelihood model, the persuasive com-
munication matrix, and theories about risk communica-
tion. For example, we used discussion about arguments 
to test risk situations for STIs (method) in combination 
with modeling (method) when we used short movies 
in a game in which students had to vote for possible 
outcomes and discuss their choice (strategy). With the 
matrix of change objectives as a blueprint, we were able 
to fill in the content and techniques of the various inter-
vention components. Table 2 provides examples of our 
translation of the methods and strategies into interven-
tion components to accomplish specific change objec-
tives regarding the specific behavioral determinants.

Step 4: Program Development

In Step 4, we consulted teachers, public health nurses, 
health educators, and students for the development of 

the program and materials. The program had to be flex-
ible enough to be used in different types and levels of 
education, addressing the cultural diversity of the stu-
dents and fulfilling the different needs of the students. 
The educational intervention was carried out by a health 
educator from the MPHS in two lessons of 100 min each, 
with the possibility of a home assignment. The educa-
tional intervention was followed by consulting hours 
at the schools, provided by the MPHS during subse-
quent weeks. Students could visit during the consulta-
tion hours free of charge, anonymously, and without an 
appointment.

Given these factors, we designed a mixture of interven-
tion components that combined in-class methods with 
individual assignments. The most important practical 
techniques were short movies for modeling techniques 
and providing information on STI testing in a lifelike 
situation to overcome testing barriers. These movies were 
used in a game similar to that of a popular Dutch televi-
sion show to induce discussions in the classroom. Movies 
on STI consults were shown to discuss and explain test-
ing procedures. We also developed an Internet site in 
which various techniques were combined. The site was 
to be visited as a home assignment for students to assess 
their personal risk for STIs and to motivate them to take 
an STI test if they had been involved in high-risk behav-
ior. The students were also advised on appropriate test 
locations: Did they want to have an anonymous STI test, 
did they prefer to go to their general practitioner, or did 
they need a service that was free of charge. Furthermore, 
by taking the quiz on the Internet site, students could test 
and improve their knowledge on safe sex and STIs.

Media students from a vocational school produced 
the movies, and students from a theater class at the voca-
tional school participated as actors. The scripts were writ-
ten together with the media students; thus, we anticipated 
that the movies would be culturally appropriate to the 
target group. The Internet site was built and designed by 
professionals. In the different steps of the development 
of the site, students were asked their opinion and the 
texts were pretested for comprehension by students with 
the lowest levels of education. A small group of inter-
ested teachers and health educators who were to deliver 
the intervention were also involved in this process.

The health educators had experience with groups of 
young people and were knowledgeable about the coun-
seling and sexuality of young people. In close collabo-
ration with the health educators, we created a scenario 
for the two lessons, including guidelines and prompting 
questions on how to elicit discussions in the classroom. 
This scenario was pretested by all participating health 
educators during test lessons, after which we made 
small adaptations and additions. Components promoting 
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STI testing were embedded in other educational com-
ponents about contraceptive use and the correct use of 
condoms, as well as an informative component on the 
general knowledge of sex organs and functionality and 
conception.

Step 5: Planning for Adoption  
and Implementation

In the development phase, anticipating future 
implementation of the program is important. Potential 
stakeholders—those who have an interest in the interven-
tion and its outcomes—have to be identified and already 
involved in Step 1. Relevant decision makers and users 
for the adoption and implementation of this intervention 
were situated at the MPHS and the vocational schools. 
The linkage group formed in Step 1 was consulted in 
Steps 1 to 3. According to their expertise and degree of 
involvement, members were consulted individually 
during the different steps and they joined brainstorming 
sessions as described in Step 3. The members contrib-
uted to decisions on how to use the information from 
the needs assessment, the content of the intervention, 
the strategies used, and the execution of the evaluation. 
As part of the evaluation, teachers and managers of the 
schools, as well as the health educators, were interviewed 
on their experiences, intentions, barriers, and facilitators 
for future use of the program. These outcomes were 
used in planning the adoption and implementation of 
the program.

Step 6: Evaluation Plan

To evaluate the effects of the educational intervention, 
as well as the education combined with the consultations 
at the schools, a group randomized trial was performed 
with follow-up measurements after 1, 3, and 6 to 9 months. 
The effect evaluation outcomes were on STI testing and 
safe sex behavior and its determinants.

Process measures of the dose and fidelity of the interven-
tion delivered were collected during the interventions by 
means of registrations, classroom observations, and a survey 
among teachers. A section with process questions on the 
dose and fidelity of the intervention was included in the 
post-test questionnaire that was part of the effect evaluation.

After the follow-up measurement, the control classes 
were also offered the educational intervention. Among 
the students in these classes, focus group discussions 
were organized to measure their appreciation of the inter-
vention, the different components, and to determine the 
effectiveness of the parameters of the theoretical meth-
ods, for example, identifying with the role models in the 
movies. The results of the effect and the process evalua-
tion will be reported elsewhere.

> DISCUSSION

We described the development of an intervention to 
promote STI testing among vocational students by apply-
ing the IM protocol. IM is a model that guides the devel-
opmental process in distinct steps, systematically using 
theories on explaining and changing behavior and guides 
in how to apply theoretical methods to achieve program 
outcomes.

Strengths

The IM model was a very useful tool and was also very 
helpful in translating theory, behavioral determinants, 
and program objectives to intermediates and participants 
in the planning and brainstorming sessions who were not 
familiar with health education theories and IM. The out-
comes of the first IM steps were a good starting point for 
eliciting practical and creative ideas for the intervention. 
The clear structure of program outcomes, performance 
objectives, determinants, and learning objectives helped 
the planners make choices for the target behavior, make 
a clear delineation, stay focused on this behavior, and choose 
the appropriate evaluation outcomes. In this study, the 
contribution of the target population, the vocational stu-
dents, was very valuable. The students played a major role 
in developing crucial program materials. Also, the early 
involvement of the health educators and public health 
nurses who delivered the education in the planning and 
development process resulted in enthusiastic perfor-
mances in the schools and commitment to the project.

Weaknesses

A weakness in the study is the modest role of the teach-
ers at the vocational schools. Teacher involvement in 
all steps of the development process was difficult because 
of the pressure of their work and, maybe, a lack of priority 
for the subject. Only teachers from a limited number of 
schools who provided training in health care participated. 
More involvement of teachers in the development process 
may have led to different choices in planning the class-
room activities.

Although we have not yet described the effects of the 
intervention, we have documented the content and meth-
odological background of the intervention in the IM frame-
work, which allows us to monitor and evaluate the intervention 
rather precisely. In addition to the results of an effect evalua-
tion on the final program outcomes, we will be able to 
perform a thorough process evaluation on the different 
components of the program and measure the effects on the 
level of behavioral determinants. This evaluation will provide 
insight into the effect of the intervention, the entry points 
for improving the design, and execution of the program.
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