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Sexual healthcare aims to reduce HIV and sexually transmitted infections (STIs) by promoting testing and prevention. To better reach men who have sex with men (MSM), additional strategies are needed. Here, we describe development of an intervention, which is part of a broader HIV/STI home-care program, targeted to reach MSM and motivate them to use self-sampling tests. Self-sampling includes blood sampling (finger prick) for HIV, hepatitis B, and syphilis, and a urine sample and oral and anorectal swab samples for chlamydia and gonorrhea. Intervention mapping, a systematic six-step approach, was used to guide the development process: (1) needs assessment including interviews with MSM, (2) create a matrix of change, (3) selection of theory-based methods and practical strategies, (4) intervention development, (5) implementation plan, and (6) evaluation (not included in this paper). Stakeholders were involved to increase program support and feasibility. The needs assessment revealed that testing barriers among MSM related to stigma, time, and privacy concerns. Barriers among healthcare providers related to time, competing priorities, lack of expertise, and guideline restrictions. Included intervention components are designed to overcome these barriers, e.g., engaging role models, with a website with a role model story, and providing tailored information. Methods to reach MSM were a variety of information channels (posters, flyers, and audio-visual displays) and delivery modes, such as advertisements on websites and invitational cards (online and paper) distributed by healthcare providers and MSM themselves (social network testing/peer testing). Our intervention aims to encourage MSM to engage in testing, re-testing, and providing a test to peer MSM. Evidence-based methods to overcome barriers were included to reach and motivate an increased number of MSM. Using intervention mapping stimulated systematic evidence-based decision making and adapting the intervention to the target audience and setting. The next step (step 6) is to implement and evaluate the intervention.
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INTRODUCTION

Men who have sex with men (MSM) are at increased risk of acquiring human immunodeficiency virus (HIV) and sexually transmitted infections (STIs) (1). In the Netherlands, the majority of newly diagnosed HIV infections are among MSM (2, 3). Among MSM visiting Dutch STI clinics, 0.3% were diagnosed with HIV and 21.2% were diagnosed with an STI (including HIV) in 2019 (2). HIV/STI testing and early linkage to care are critical for improving long-term individual health outcomes (4, 5). Lack of (timely) HIV/STI testing introduces concerns for individual health, as well as public health concerns, in terms of ongoing transmission and adverse health outcomes. To reduce the number of new HIV and STI infections, timely testing, treatment, and prevention is key. International guidelines for HIV/STI management recommend that all sexually active MSM are tested at least annually for HIV and all other relevant STIs: syphilis, hepatitis B (HBV), and anorectal, genital, and oropharyngeal infections of Neisseria gonorrhoeae (NG) and Chlamydia trachomatis (CT) (1, 6). In the Netherlands, MSM can get tested at sexual healthcare centers (STI clinics), which deliver comprehensive sexual healthcare including free-of-charge testing for HIV, HBV, syphilis, and (extra) genital bacterial STI, STI treatment, HIV care referral to the hospital HIV treatment center, partner notification, and sexual health counseling. MSM can also get tested at the general practitioner (GP) for HIV and STIs.

However, in spite of numerous public health efforts to promote HIV/STI testing and prevention, many MSM are not reached with high-quality care and remain untested or not regularly tested; this leaves HIV/STI infections untreated (2, 3). In the Netherlands, among MSM visiting STI clinics, only 18.9% test every 6 months for HIV/STI (7). The statistics in our region (South Limburg, the Netherlands) are as follows: 28% of all MSM never tested before, 67% of young (<25 years) MSM never tested before, and only 20% tested regularly at the STI clinic (8). Several barriers to getting tested among MSM have been identified in previous studies, including expected stigma from healthcare providers or laboratory staff who the MSM would need to see, fear of the potential consequences of a positive test result, lack of time to attend care, privacy concerns such as fear of being recognized at the STI clinic by other people, low-risk perception, and lack of motivation to be tested (9–13).

Therefore, additional care strategies to reach MSM with HIV/STI tests need to be explored. Alternatives to face-to-face clinic testing include (1) self-testing, where MSM collect their specimen, perform a test, and interpret the test result in private, or (2) self-sampling, where MSM collect their specimen in private and send their specimens to a laboratory where they are tested, and the laboratory returns the test result for HIV and STIs (14). Self-collected samples may include urine, blood, or saliva, or an oropharyngeal or anorectal swab. Reliable self-tests, showing direct test results, are available for HIV but are lacking for other STIs. Self-sampling (thus with accurate laboratory testing) can be performed at a person's home, which is also referred to as home-sampling. Self-sampling for urogenital and for extragenital NG and CT is comparable with clinician-administered samples (15–17).

Self-sampling for HIV/STI at home, additional to clinic-based testing, is expected to improve test uptake in MSM, has the potential to reach people who would otherwise not get tested, and serves as an entry point into HIV/STI prevention and care (18–21). Self-sampling can potentially overcome barriers posed by in-clinic, face-to-face testing, such as fear of being seen at the clinic, expected stigma or long waiting times (21, 22). Self-sampling in the home setting could work especially well in more rural regions, as people living in these areas may face environmental barriers, such as transportation constraints (23). Home-based HIV/STI testing was found acceptable and convenient by MSM and can make testing easy, and time- and place-independent (24, 25). Self-sampling tests were also found acceptable by healthcare providers, as they acknowledged the speed of home-sampling, the reduced workload of staff, and more privacy and confidentiality toward the patients when using self-sampling (18, 26, 27). Although, the potential benefits of self-sampling have been well-described, home-sampling has not been widely implemented in regular sexual healthcare and is currently not widely used by MSM. A recent study among MSM in Europe showed that knowledge of the existence of self-sampling for HIV is relatively low (25%), and actual use is very low (1%) (28). During the COVID-19 pandemic, with the closing or more limited availability of physical testing locations, the demand for care at home has surfaced even more (29, 30). Regional data from China and Australia indicated that the number of MSM undergoing facility-based HIV testing reduced by more than half during the COVID-19 pandemic (30, 31).

Systematically designing a healthcare program to promote healthy behavior (here: getting tested for HIV/STI) is essential for an effective implementation and wide uptake of the healthcare program. An intervention developed based on theory and evidence, and together with the target group and implementers of the intervention, is likely to be effective and sustainable (32, 33). Intervention mapping (IM) is a health promotion protocol for selecting and applying social and behavioral science theories, to the planning, implementation, and evaluation of health promotion interventions (33). Disease prevention interventions that have used IM have generally reported significant increases in the uptake of disease prevention programs (34). Intervention mapping is a six-step approach that can be used to guide a systematic development of interventions based on theory and evidence. In step 1, a needs assessment is performed. In step 2, performance and change objectives are formulated based on knowledge gained in step 1. In step 3, theory-based intervention methods are selected to create change of the determinants of the behavior. In step 4, program components and specific materials are selected. In step 5, a plan for implementation of the program is made. Step 6, the implementation and evaluation, is beyond the scope of this article and will be described separately, after the intervention has been implemented.

The aim of this study is to describe the systematic development, according to the IM protocol, of an evidence-based intervention to reach MSM, and encourage them to undergo regular testing for HIV/STI with self-collected home-sampling tests. This intervention is part of a broader new home-care program that provides MSM with high-quality home-sampling tests for HIV and STIs and sexual healthcare.



MATERIALS AND METHODS

The intervention described in this paper is part of a broader home-care program for MSM. This home-care program includes a kit with sampling materials for (1) blood sampling (used for HIV, syphilis, and hepatitis B testing), (2) urine sampling (used for genital NG and CT testing), and (3) extragenital sampling (swabs used for oropharyngeal and anorectal NG and CT testing). The sampling kits are returned by postal mail for laboratory testing. The home-care program is integrated in existing healthcare networks between different sexual healthcare providers and aims to engage MSM in HIV/STI testing, treatment, and care. This program also addresses sexual health and prevention strategies, such as condom use, PrEP and partner notification, and active follow-up for individuals who test positive for HIV/STI to ensure they are engaged in care. The program is regional-focused and is designed for the province of Limburg, Southwest of the Netherlands. As part of the home-care program, we developed a strategy (the intervention) to promote the use of self-sampling tests. The framework for intervention development will be described in this section, and the application of this framework to design the intervention components is described in the Results section.

Before the development of the intervention, a planning group of 12 people was established. A brief stakeholder assessment was done to explore who is potentially affected by the intervention and which stakeholders and experts from different disciplines and sectors should be included in the planning group. The planning group consisted of public health experts from the STI clinic of the public health service South Limburg, who were the initiators of the intervention, behavior change experts, and other stakeholders (decision-makers and potential intervention implementers) in care practice. The stakeholders included STI clinic and HIV treatment center care providers (nurses and physicians), a GP, laboratory staff, and STI clinic policy makers. Stakeholders were involved to increase support, feasibility, and success of the intervention (33, 35). Public health experts were responsible for the intervention's development and will oversee the implementation of the intervention in a later stage. Healthcare providers shared their expertise on the target population, practice, and feasibility of new ideas. Behavior change experts shared their expertise on psychology and behavior change. Together, the planning group set a shared goal of promoting HIV/STI testing among MSM living in the area of study (region of Limburg) in the Netherlands who do not get regularly tested. Regular meetings with group members were held to discuss possible strategies to achieve the project goal and development progression.


Step 1: Needs Assessment (Logic Model of the Problem)

The first step of IM, a needs assessment, identifies the problem and determines what personal and environmental factors are related to the problem. In this article, we address the personal factors associated with MSM who do not (regularly) test for HIV/STI. Step 1 provides clarity on what should be changed and what the context for the intervention is, such as the population and setting. We conducted a literature search on the setting in which the intervention will be implemented, barriers preventing MSM from getting tested for HIV/STI, and on the methods that facilitate testing (self-sampling). Results from the literature search are embedded in the introduction.

Next, semi-structured, face-to-face interviews lasting 20–50 min were conducted among MSM to identify specific barriers to HIV/STI testing and to determine an effective and feasible method to enhance self-sampling HIV/STI tests. Interviewers were trained and guided prior to and during administering interviews by the same supervisor. Eighteen MSM of 18 years and older (mean age was 32 years) were recruited from a STI clinic (GGD Zuid Limburg) and Dutch lesbian, gay, bisexual, and transgender support organization (COC Maastricht) based on convenience sampling. Participants were asked to provide their ideas and opinions about self-sampling at home, and the logistic procedure of these tests, such as receiving and returning the tests and on stimulating others to use self-sampling tests. Interviews were analyzed using qualitative analysis methods and QualiCoder software (Under development—Greater Good, Maastricht, the Netherlands). Statements that were mentioned more than once by participants were identified as a code. The codes were grouped into broader thematic concepts, such as attitudes, perceived barriers, preferences, experiences, personal ideas, outcome expectations, and self-efficacy of participants toward home-sampling test for HIV/STI. Ethical approval for the interviews was obtained from the Ethical Committee Psychology of Maastricht University (ERCPN 04_09_2012_S6). Written consent was obtained from the participants before the start of the interview.



Step 2: Intervention Outcomes and Objectives (Logic Model of Change)

After the intervention goal was specified, objectives were formulated at the behavioral level to achieve the goal of MSM getting tested. These specific objectives are called performance objectives (PO). Then, for each PO, the behavioral determinants derived from theoretical frameworks were selected based on importance (contribution to the behavior) and changeability, which was assessed by the planning group. A principled system of importance of themes was used by the planning group, guided by the current STI/HIV diagnosis and treatment guidelines for STI/HIV sexual healthcare in our country. Selection of determinants was guided by literature, information gained from interviews (the needs assessment), and expert advice from the planning group. Finally, the PO and their behavioral determinants were combined to create matrices of change objectives (COs), to identify what should be targeted by the intervention. Each CO was formulated to be measurable and action-oriented.



Step 3: Intervention Design

Using the results of the needs assessment in step 1 and the matrix of change created in step 2, theory-based intervention methods were selected to address the determinants selected in step 2 to promote behavior change.

For each determinant and CO, a theoretical method for influencing changes in the behavioral determinants was selected. Methods were selected based on literature and expert advice of the planning group members, taking into account the target population, feasibility, and changeability of the determinants. Behavior change experts shared their opinions and experiences regarding the methods that could be used to effectively promote behavior change.

Next, every method was converted into a practical application, which is a specific technique for the practical use of theoretical methods in ways that fit with the target group and the context in which the intervention will be conducted. The experts from the planning group converted these methods into practical applications by taking into account the target group, parameters for effectiveness of the selected methods, and the results of the needs assessment performed in step 1 (33). STI clinic and HIV treatment center care providers shared their opinions and experiences regarding the applications that were likely to be feasible and fit the target group.



Step 4: Intervention Production

The practical applications were combined into intervention components. Again, both implementers (care providers) and representatives of the target group (MSM) of the intervention were involved and consulted in the process. Members of the planning group were asked to share their opinions and experiences during brainstorm meetings to select the best possible intervention design for the target group, to increase the likelihood that the intervention would be used properly and would reach the set goal. This step also involves an assessment of whether the intervention components and materials will be feasible in terms of time and budget constraints and if the target group will be reached.



Step 5: Implementation Plan

In the Netherlands, MSM can be tested for HIV/STI at STI clinics, GP offices, and HIV treatment centers. Therefore, the intervention was intended to be implemented by healthcare providers at these locations. Public health experts, who are responsible for the development of the intervention, also guided and oversaw the implementation of the intervention. To maximize implementation, key stakeholders were engaged in the development and implementation process.

In order to prepare for implementation of the intervention, information regarding the implementers' needs and barriers to the delivery and promotion of HIV/STI testing among MSM was first gathered through an exploratory literature search, expert opinion, and semi-structured face-to-face interviews with 19 healthcare providers from the STI clinic of the public health service South Limburg and HIV treatment center Maastricht. Participants of the interview were potential implementers of the intervention and were included based on convenience sampling. With the information obtained from this needs assessment, a plan was made for adoption, implementation, and management of the intervention in real-life contexts.




RESULTS


Step 1: Needs Assessment

The needs assessment was carried out in two steps: a literature search and additional qualitative research. The results from the literature search are embedded in the introduction. Results showed that not all MSM are regularly tested for HIV/STI. Barriers for testing were mainly related to expected stigma, time, and privacy concerns. Self-sampling tests have been proven feasible and effective for increasing HIV/STI testing.

The qualitative research consisted of interviews with members of the target group. The interviews with MSM (n = 18) showed that self-collected home-sampling tests are considered to be highly acceptable. Home-sampling was judged as highly promising by MSM to overcome main barriers to getting tested. Interviewed MSM stated that these tests were perceived as time-efficient, reliable, convenient, easy, modern, and innovative. MSM mentioned that it was important that the sampling could be conducted in the comfort of their own homes. Consequently, they appreciated not having to make the effort to travel to the health clinic and not having to wait for appointments. Participants appreciated that the self-sampling tests would lead to savings in money for gas and parking. Furthermore, some participants valued that they would not have to take time off from work and could use the sampling kit whenever it suited them best. Participants explained that these positive aspects increased the likelihood of them making the effort to get a HIV/STI test and therefore expected that they and possibly other MSM would use self-sampling if available. Several participants stated that they did not like sampling blood sample, which would be a possible barrier to use self-sampling. Furthermore, some participants were afraid that the sampling could be wrongly executed and thereby influencing the reliability of the tests. Also, concerns toward the lack of face-to-face counseling were raised.

Based on the findings from step 1, the needs assessment, a logic model of the problem was created (Figure 1) and the following program goal was formulated: MSM are tested using self-sampling for all relevant HIV/STI at all three relevant anatomic sites at least twice a year.


[image: Figure 1]
FIGURE 1. Logic model of the problem regarding lack of HIV/STI testing among men who have sex with men.




Step 2: Program Outcomes and Objectives

In order to reach the program goal that MSM get themselves tested for all relevant HIV/STI at all three relevant anatomic sites using self-sampling tests, six POs were formulated (Table 1). First, MSM decides to get tested (PO1). Second, MSM requests a sampling kit (PO2). Third, MSM performs sampling according to the instructions (PO3). Fourth, MSM should return the sampling kit (via postal mail) (PO4). If test results are positive, MSM should make an appointment for treatment (PO5), and complies with treatment (PO6). For each PO, determinants were selected. Determinants included knowledge, risk perception, self-efficacy/skills, attitude (cognitive/affective), and perceived social norms. For example, the most important and changeable determinants for PO1 were knowledge, risk perception, and perceived social norms (Table 1).


Table 1. Performance and change objectives to promote HIV/STI testing with self-sampling tests among men who have sex with men (MSM).

[image: Table 1]

Next, for every PO and their determinants, a CO was formulated. For example, for PO3, “MSM uses sampling kit correctly according to the instructions.” CO SE2, “Express confidence in ability to perform the test,” was formulated to address the determinant self-efficacy. A matrix of change was made (Table 1).



Step 3: Program Design

For each determinant selected in step 2, change objectives were formulated. For example, for the determinant knowledge, change objective K1 (“Describe when it is necessary to go for HIV/STI testing”), the method “tailoring” was chosen. When using tailoring, the intervention (components) will be adjusted to previously measured characteristics of participants of the target group. The method “tailoring,” chosen to change the determinant knowledge about HIV/STI and HIV/STI testing, was transformed into a practical application of providing tailored information to fit the MSM target group by presenting healthcare information only relevant for MSM. Other examples of selected methods and applications are displayed in Table 2.


Table 2. Examples of selected theoretical methods and applications used to get men who have sex with men (MSM) tested for HIV/STIs.

[image: Table 2]

For each determinant and change objective, a theoretical method was selected. For example, self-efficacy is constructed from Social Cognitive Theory (36–38). Perceived self-efficacy refers to beliefs in one's capabilities to organize and execute the courses of action required to achieve the desired change. Unless people believe they are able to achieve desired changes by their actions, they have little incentive to act or to persevere in the face of difficulties and setbacks. A way of creating and strengthening self-beliefs of efficacy is through experiences provided by social models (39).

Risk perception (perceived susceptibility), for example, comes from the Health Belief Model (HBM) (40, 41) and refers to the belief about the chances of being exposed to a certain health outcome, for example, being infected with HIV/STI (40). The HBM theory suggests that people's beliefs about health problems, perceived benefits and barriers of action, and self-efficacy explain (lack of) health-promoting behavior. Interventions based on the HBM may aim to increase risk perception and perceived seriousness of a health condition by providing education about prevalence and incidence of disease, individualized estimates of risk, and information about the medical, financial, and social consequences of disease (40). The HBM contains several concepts that predict why people will take action to prevent, to screen for, or to control illness conditions; these include susceptibility, seriousness, benefits, and barriers to a behavior, cues to action, and self-efficacy (40). A construct of the HBM is a stimulus, or cue to action, which must be present in order to trigger the health-promoting behavior. Therefore, in our intervention, we incorporated multiple stimuli in different stages in our intervention to promote MSM to use home-sampling to test for HIV/STI.



Step 4: Intervention Production

The main intervention components developed by the planning group were a website, cards with an invitation to be tested, and different information channels [posters, flyers, and narrowcasts (audio-visual displays)].

To increase knowledge and awareness, different information channels for MSM were developed [posters, flyers, and narrowcast (audio-visual display)]. Development was accomplished together with representatives of the target group and healthcare providers, in order for the intervention to fit the target group. MSM stated in the interviews that information on self-sampling tests should be displayed not only at specific venues for MSM (such as gay sauna's) but also in public places. Therefore, posters, flyers, and narrowcast will be displayed in relevant and healthcare departments (e.g., waiting areas at GPs' offices, schools, HIV treatment centers, and STI clinics) and contain short information on the importance of HIV/STI testing and a link to a website where sampling kits can be ordered. The posters, flyers, and narrowcast will serve as a stimulus to HIV/STI testing and to visit the website. Promotional materials will contain information on risk factors for acquiring HIV/STI, addressing the determinant “knowledge,” in order to accomplish K1 (“Describe when it is necessary to go for HIV/STI testing”), which is a change objective from PO1 (“Decides to get tested”).

Previous studies have consistently shown that a person's self-efficacy and intention to test are key determinants of actual testing (42). A person with low testing intention is unlikely to return the tests when test packages are just given to him or her. Therefore, in our intervention, MSM will receive cards with an invitation to order a self-sampling kit online. Subsequently, MSM have to perform the action of going to a specifically designed website to order a sampling kit. On the website, there will be eligibility questions for MSM who want to order a test (for example, MSM can only request a test when residing in the region served by the implementing healthcare providers). MSM are also asked to fill in questions for care and evaluation purposes. Interviewed MSM stated that it would acceptable to go through these steps, as the free-of-charge home-sampling tests they subsequently receive will make this worth the effort. This website contains several elements that will increase MSM's self-efficacy and testing intention. The website will contain information about HIV/STI and how MSM can order a sampling kit. This website will also address testing barriers and will contain several methods to promote behavior change. First, information on the website about risk factors, HIV/STI, and testing presented on this website will be tailored to the needs of MSM (method: tailoring). Second, there will be a short story of a male role model and his personal positive experience with home-sampling tests (method: role models). MSM stated in the interviews that a role model expressing a positive experience with home-sampling would encourage them to use a home-sampling test. Engaging MSM themselves as role models in HIV prevention strategies and peer-led intervention has a greater improvement in knowledge of HIV and improving behavioral outcomes (43, 44).

In cases where MSM have ordered and received their sampling kit, but did not return it within 2 weeks, up to three text message reminders will be sent. The STI clinic will send tailored SMS reminders. Reminders (text messages) will be used to promote testing behavior, as reminders have proven to increase participation (45, 46). The text messages will also give MSM the opportunity to contact the STI clinic if they want more information or have questions (for example, about HIV/STI, self-sampling tests, drug use during sex: chemex or PrEP). Interviewed MSM were concerned about the lack of face-to-face counseling; therefore, these text messages will give MSM the opportunity to contact healthcare providers in an accessible way.

To reach MSM who are not reached by healthcare providers or by the information channels used in the intervention (online advertisement and narrowcasts or as posters and flyers), an additional method (i.e., including the social network) was chosen to further facilitate HIV/STI testing by mobilizing social support. All MSM who use a self-sampling kit will be invited (via website, healthcare provider, etc.,) to also offer a testing opportunity to their MSM peers. Sexual network characteristics are related to interconnectedness and concurrency of sex partners, facilitating HIV/STI spread. Members of the social and sexual networks surrounding those with (previous) HIV/STI infections are also at high risk of acquiring HIV/STI infections (47). Furthermore, peers are more likely to influence behaviors of other MSM in their social network than professionals and thereby may be better able to connect to members of their social networks who are not linked to care. Peers and social network testing have therefore the potential to increase HIV/STI detection and testing behavior in networks of young people and MSM (42, 48–51). Offering a HIV/STI self-sampling test has the potential to be awkward, and people who test for HIV/STI may fear being stigmatized by others if they were to disclose sensitive information or to distribute a test. However, interviewed MSM stated that they would be willing to give a test (invitation) to their peers. Also, previous studies have shown that people effectively avoid being stigmatized by disclosing information (52) or distributing tests (42) only to “trusted peers.” The friend is more likely to get tested, because he or she received the test from a role model with a positive experience to testing. Moreover, peers may also consciously or unconsciously select the friends who are more at risk, which would also potentially increase the effectiveness of this method (53). The role model on the website will also address peer-testing and will give some tips to open a conversation with peers about HIV/STI testing and offering the self-sampling test.

As people with a previous STI are more likely to become infected again (7–20%) (54–56), healthcare providers (GPs, providers at HIV treatment centers, and STI clinic nurses and physicians) can actively offer a testing opportunity to MSM patients who previously had a STI. The patients will receive a text message with a link to the website and a unique code to order a home-sampling test.



Step 5: Implementation Plan

Results of the interviews with implementers of the intervention (healthcare providers from HIV treatment centers and GPs) revealed that barriers in offering and addressing STI tests to MSM were mainly lack of time, competing medical priorities, lack of testing and treatment knowledge (expertise), discomfort with sexual history and genital examinations, patient reluctance, role reluctance (responsibility), and financial or guidelines restrictions (13, 57, 58).

Next, a collaborative infrastructure was established between regional healthcare providers from HIV treatment centers, GPs and STI clinics, implementers, and planning group members that enables and facilitates information. This will support implementation and increase the likelihood of the intervention continuing. Because of its primary public health goal, and its responsibility in delivering high-quality HIV/STI care, the STI clinic is best suited to facilitate, manage, and organize the changes in process of care required from GPs, hospital care providers, and STI nurses and physicians.

The last step of the implementation plan will be to inform key care providers (e.g., heads of departments) about the program in a face-to-face meeting. They will play an active role in implementing the program in their department and in motivating their colleagues to use the program. These key persons serve as the contact person for their colleagues and for the public health experts (creators of the program). When implemented, regular evaluation and feedback meetings will be arranged between the public health experts and key persons in order to keep healthcare providers motivated and involved.




DISCUSSION

We used IM to develop an intervention to promote HIV/STI self-sampling in MSM. The intervention is systematically based on theory and evidence and designed for practical application by healthcare providers in STI clinics, HIV treatment centers, and GPs' offices, to reach MSM and promote uptake of HIV/STI testing. The intervention consists of cards with an invitation for testing, and different offline and online information channels [posters, flyers, and narrowcasts (audio-visual displays)], a website and text message reminders to promote the use of HIV/STI self-sampling tests. This intervention will be part of a home-care program that combines home-based testing with complete care, offering counseling, treatment, retesting opportunities, and partner notification combined with eHealth in order to improve HIV/STI control in MSM.

The intervention consists of distributing invitations to test for HIV/STI via self-sampling kits. Offering a self-sampling testing opportunity yields higher testing rates compared with offering a testing opportunity at a clinic (21, 59). As the invitation for testing will be distributed by various online and offline ways (via healthcare providers, social network, and via posters flyers and website advertisements), we try to maximize our reach with this intervention. In our intervention, we will employ the social network of an MSM who is currently in care or recently tested. Using the social network gives an opportunity to reach MSM who are not reached with current healthcare and has the opportunity to increase social support and reduce perceived stigma around STI/HIV testing. In a study among black MSM, receiving social support from other black MSM friends was associated with lower risk of delayed HIV testing (51). Social network testing/peer HIV testing outside the healthcare setting is a possible way of increasing uptake of testing in high-risk groups (60).

In our intervention, we use mobile text messages to (1) send reminders for MSM who have received home-sampling tests, but did not complete the test and (2) send an invitation for retesting 6 months after testing positive for HIV/STI. Using mobile text messages is widely recognized as an effective communication method between healthcare professionals and their clients and is increasingly accepted in healthcare setting. Studies with text message reminders have increased HIV/STI re-testing among MSM and other populations (61–63). Mobile text message reminders are a cheap and efficient addition to increase participation and a low-threshold method for MSM to contact healthcare providers if needed.

In the development process, using IM stimulated the identification of specific determinants that influence behavior change. When using a structured protocol, it ensures that all relevant determinants are addressed. Combining expert opinions and theories made it clear which elements and program components would be most effective and should be included in an intervention. We experienced that using the IM protocol as described by the developers is potentially a lengthy process, requiring time (possibly more than what is available in the day-to-day practice) of sexual healthcare providers. This issue with using IM thoroughly and according to textbook instructions is also described by other authors (64, 65). However, IM can also be applied in a condensed version, also serving as a highly valuable guide for development and may in some practical settings be a more feasible option. In our study, we did a condensed version of the needs assessment, interviewed participants were selected based on convenience sampling, and expert advice was gathered in an informal setting. Although, these things could have been performed in a more elaborate structured manner, we adapted this process so it fitted the needs and resources available in our practice-based development of this intervention. The use of both extended and condensed versions of the IM protocol has shown to be useful and effective for development of interventions among several public health domains, such as in promoting sexual health programs, cancer screening, and physical activity (66–69).

In our planning group, we had the advantage of having behavior change and IM experts in our planning group, as sufficient theoretical knowledge and experience with technical IM aspects have to be available. Yet, the IM protocol is written in clear steps; therefore, the protocol can also be used for developers without previous behavioral change theory expertise. The protocol enhances a better understanding of the complexity of a behavior by breaking down behavior in understandable terms of performance objectives and underlying change objectives. Therefore, the use of IM when designing an intervention is feasible in a variety of settings. Using IM ensures that the intervention is adapted to the regional setting in which the intervention will be implemented, but is also useful for adapting an existing program from one population to another.

In our study, using IM facilitated the collaboration between intervention developers, implementers, and stakeholders and between different healthcare providers. This collaboration is a solid base for implementing the intervention and enhances patient sexual healthcare between different disciplines (STI clinic, HIV treatment center, GP, and laboratory staff). Overall, we feel that using IM has benefited our development process by serving as a guide for development, ensuring there was a clear understanding of the problem and its determinants and ensuring there is a solid base for implementation of the intervention. Therefore, we would recommend other developers to use IM or another structured protocol for developing interventions.



LIMITATIONS

In our needs assessment, we interviewed MSM based on convenience sampling due to time and resource restrictions. These MSM where all familiar with sexual healthcare. Although, these interviews give an insight into acceptance and preferences of using self-sampling among MSM, it would also be good to have this information available for MSM who are not familiar with regular sexual healthcare. Therefore, more research is needed on how to reach MSM who are currently not reached with care.

Expert advice was collected in a semi-structured way (i.e., mainly by brainstorm sessions, guided by structured list of themes that were deemed important a priori or were raised ad-hoc). Collection of advice was done during several stages of the development process. As the information collection process was mainly informal, it is possible that an over-representation of a subset of perspectives and under-representation of others have occurred. However, as experts were from different disciplines and different backgrounds, different perspectives were taken into account.

This article focused on the personal behavior aspects of testing behavior. Although, environmental conditions can influence health problems directly and indirectly through their influence on behavior, we did not describe determinants at the environmental level. However, with the developed program, several environment-related testing barriers (e.g., distance to the testing clinic and privacy issues in the building) may be mitigated by self-sampling at home (22, 23).

In this article, steps 1–5 of the intervention mapping protocol (development of the intervention) have been described. Step 6, evaluation of the intervention, will be conducted in the next phase. Implementation of the broader home-care program was pilot tested in a hospital setting, which allowed for a process evaluation to optimize the program and its implementation. This pilot focused on sustainable implementation, yielding valuable new scientific insights and practical information (46). The full implementation of the home-care program, including this intervention, is currently ongoing.



CONCLUSIONS

This intervention that promotes HIV/STI self-sampling testing among MSM was systematically developed for effective behavioral change. IM is a useful guide to develop interventions in practice for health promotion. In the program, evidence-based methods to overcome barriers are included to reach an increased number of MSM and motivate healthcare providers. The next step (step 6 of the IM approach) is to evaluate the adopted and implemented program. The clear documentation of the development process of an intervention could be very useful to other public health professionals who are developing healthcare programs.
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importance of getting tested.
A3. Acknowledge emotions
involved with testing (ie., fear)
« Ad. Acknowledge the pros
and cons of testing.

A5. Acknowledge the emotions
involved in the outcome (.e., fear
of a positive test).

A6. Acknowledge the
importance of getting treatment.

Perceived social norm

SN1. Acknowledge responsibiity
for own and partners” health.

SN2. Acknowledge responsibility
to get treated for HIV/STI.

SN3. Acknowledge responsibility
to comply with the treatment
protocol (i.e., no unsafe sexual
contact during treatment).
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