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Introduction: Many designathons, hackathons, and similar participatory events suffer from minimal training and support after the events. Responding to this need, we organized a health innovation bootcamp: an intensive, team-based apprenticeship training with research and entrepreneurial rigor among young people in Nigeria to develop HIV self-testing (HIVST) delivery strategies for Nigerian youth. The purpose of this paper was to describe an innovation bootcamp that aimed to develop HIVST delivery strategies for Nigerian youth.

Methods: The four-week, in-person innovation bootcamp, informed by youth participatory action research and comprised a series of workshops, took place in Lagos, Nigeria. The goal was to build research and entrepreneurial capacities among young people to develop and implement HIVST strategies. A qualitative content analysis informed by an adapted World Health Organization’s HIVST delivery framework explored key elements of the proposed HIVST service delivery strategies developed at the bootcamp.

Results: Twenty participants, aged 18–24 years, from five teams completed the innovation bootcamp. The five teams developed HIV service delivery strategies that included an element of repacking HIVST kits to make them more appealing to young people. Other strategies that emerged included leveraging community engagement platforms (e.g., vocational skills training and youth community events) to promote HIVST, and the use of reward-referral system to encourage HIVST uptake among young people. All strategies included ways to ensure privacy protection for recipients of the HIVST delivery package.

Conclusion: This study demonstrated the feasibility and acceptability of the health innovation bootcamp model to create HIVST designed for and led by young people. This suggests a way to build capacity after participatory events to sustain youth-led research, which could have implications for post-designathon training.
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Introduction

Current HIV testing service delivery strategies in Nigeria often take top-down approaches, with a limited engagement of adolescents and young adults (AYA, 14–24 years), which often results in poor uptake of these interventions or programs (1). As a result, Nigeria lags in achieving the National and Global target of 95% HIV testing by 2030, especially among AYA (2, 3). HIV prevalence among young people in Nigeria (14–24 years) is estimated to be 3.5%, which is the highest in the West and Central African region (4). However, HIV testing remains low among this age group, with only an estimated 1 in 4 AYA ever testing for HIV (5). HIV self-testing (HIVST), a convenient and easy alternative to traditional facility-based HIV testing (6), may facilitate efforts to close the HIV testing gap among AYA. HIVST is a process whereby individuals collect their own oral fluid or blood specimen, perform a test, and interpret results at their own desired time or location (6, 7). Yet, expanding or scaling up HIVST among young people in resource-limited settings is poorly understood.

In recent years, there has been a growing interest in harnessing the capabilities of youth to generate novel solutions to public health problems that affect them (8, 9). This is because expert-driven approaches to solving public health challenges have been limited in addressing health challenges faced by young people (8). There is a push for intervention development and implementation processes to be appropriate, effective, and sustainable, and to reach the end-users, including youth (10). Youth participatory approaches offer potential solutions to these needs, as they are attractive vehicles to engage young people to spur innovations and address health issues that affect them. Youth participatory approaches have become an increasingly popular avenue to generate enthusiasm for innovation (8, 11, 12) and engage young people in solving pressing health problems that affect them (13, 14). One such participatory approach is an innovation bootcamp. This approach moves beyond tokenism and actively engages the end-user through capacity support and skills building.

This paper describes a four-week 4 Youth by Youth (4YBY) innovation bootcamp organized following the completion of a 72-hour designathon [more details about the designathon are provided here (15)] to expand HIVST among youth in Nigeria. While the 72-hour designathon provided a platform for early-stage ideation and development of the proposed solutions, the innovation bootcamp provided skills (including research and entrepreneurial training) necessary for the real-world implementation of HIVST delivery strategies among Nigerian youth. The innovation bootcamp brought together different communities of interest in a mutually supportive setting to accelerate proficiency for youth participants in research, including ethics training and building capacity in implementation delivery, storytelling, group learning, business model development, and field research. Our study aims to contribute to a stepwise approach to organizing innovation bootcamps among young people in resource-limited settings. By delineating the steps we took from idea generation to pilot fieldwork, we seek to provide valuable insights to researchers interested in using innovation bootcamps to expand health services designed for young people by young people.



Methods


Innovation bootcamp steps

The innovation bootcamp was part of the ITEST (Innovative Tools to Expand HIV Self-Testing) study, known as 4 Youth by Youth (4YBY). The goal of 4YBY is to increase the uptake of HIV testing and other preventative services among young people in Nigeria (16). The innovation bootcamp was held in Lagos, Nigeria, from May 6th to May 30th, 2019. The bootcamp was a four-week training program for young people to learn about research principles, entrepreneurship, and program management skills.


Step 1: identify and recruit teams

The top seven teams from the designathon, described here in more detail (15), were invited to register for the innovation bootcamp. Briefly, the 4YBY designathon was a 72-hour held between 29 and 31 March 2019, where 13 youth teams focused on designing solutions to promote uptake and awareness of HIVST among Nigerian youth. The deliverables from the designathon included a prototype of each teams’ HIVST kit service delivery and a presentation of their idea to a panel of judges. The invited teams who made it past the designathon, completed a pre-innovation bootcamp application form that included demographics (e.g., age, place of residence, the highest level of education, occupation) and project proposal (e.g., innovation name and components of HIVST delivery strategy). The teams ranged from two to five individuals from diverse educational and occupational backgrounds. One team facilitator was assigned to each team to mentor the teams and support them in achieving the boot camp deliverables as needed. The team facilitators were young people who had experience in HIV-related research and working with youth.



Step 2: organize pre-bootcamp activities

Preparation for the innovation bootcamp began 6 months before the event and was informed by a modified lean startup journey, which included (1) formation, (2) validation, and (3) growth (17, 18). Formation involved the teams further developing their innovation prototypes from the designathon. The validation phase involved the teams utilizing the “Build, Measure, Learn” feedback loop that took them through the journey of building a Minimum Viable Product (MVP) using ideas generated from the designathon. Lastly, growth involved working with the teams to identify ways to expand their ideas before the bootcamp. In addition, the research team and facilitators worked with the teams to identify the strengths, weaknesses, opportunities, and threats (SWOT analysis) of the teams’ proposed solutions from the designathon. Other pre-bootcamp activities included recruiting mentors for the instructional component of the bootcamp, recruiting judges for the project evaluations, and event planning logistics (e.g., acquisition of bootcamp venue, organizing transportation for participants, meals, and refreshments, scheduling field trips, and creating the schedule for the bootcamp). Mentors comprised representatives from public health research, communication, entrepreneurship, social innovation, design-thinking, youth engagement, social media management, product development, and marketing. The timing of the bootcamp was carefully selected to accommodate the participants’ schedules, given that most were university students. Food, transportation, and accommodation were provided for all bootcamp participants.



Step 3: accelerate bootcamp activities

The innovation bootcamp consisted of three main components: (1) instructional seminars and workshops, (2) field trips, and (3) iterative concept development supported by mentors and facilitators. The instructional seminars and workshops laid the foundation for participants to engage in research and turn their ideas from the designathon into HIVST service delivery strategies that could be implemented and tested for feasibility and preliminary efficacy. The concepts covered in the instructional seminars and workshops included creating strategic planning techniques, developing minimum viable products or services, startup development, implementation, planning budgets, and modeling costs, managing ethical issues around HIV and research, engaging with key community stakeholders, mastering storytelling techniques, and marketing strategies. Some of the workshops also included field trips.

The workshops were led by subject-matter experts who worked in Nigeria and had experience working with young people. The speakers included entrepreneurs, researchers, communication specialists, and community leaders. The schedule for the bootcamp is detailed in Table 1. At the completion of the innovation bootcamp, teams were expected to deliver three main items: (1) an innovation plan which describes the team’s approach and goals, (2) study protocol—a draft research protocol to be submitted to the Nigerian Institute of Medical Research to obtain ethical approval for the research component of their project, and (3) a pitch deck—slides to guide their 10-min presentations which consisted of information on team composition and strengths, key partners and community stakeholders, solution approach, cost model and pilot implementation budget, performance metrics, sustainability plans, and competitive advantage at the grand finale. Details of the three main deliverables are provided in Table 2.



TABLE 1 Innovation bootcamp program.
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TABLE 2 Innovation bootcamp deliverables.
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Participants were given 3 weeks to complete their projects and have them ready for the final day pitch. The team were not required to have fully developed products or services for their HIVST service delivery strategies by the final day. Instead, the teams were required to accomplish the following: establish contacts with stakeholders who are integral to the pilot implementation of the HIVST service delivery strategies in their communities, complete an innovation plan and study protocol, and have a minimum viable product representing their HIVST service delivery innovation by the time of the presentation.

Figure 1 shows the innovation bootcamp flowchart. This iterative process resulted in developing the final solutions presented to judges at the finale. The panel of judges comprised representatives from the Lagos State AIDS Control Agency, Google Nigeria, Nigerian Institute of Medical Research, United States Agency for International Development (USAID) Nigeria, and 4YBY youth ambassador. Following the finale, the next step was the pilot implementation of the solutions in the communities under the guidance of the research team.

[image: Figure 1]

FIGURE 1
 Innovation bootcamp flowchart.




Step 4: conduct bootcamp finale and final evaluation

The bootcamp finale was a day-long event where the teams pitched their proposals to a team of five judges and a broad audience (community stakeholders). The pitch involved a team presentation addressing the problem (e.g., low HIV testing uptake among Nigerian youth), the solution components of the HIVST service delivery strategy, team information and responsibilities, a plan for pilot implementation, and implementation outcome projections. The teams’ ideas and presentations were evaluated according to the four criteria, each accounting for 15 points of the total score: (1) Desirability: Does the innovation appeal to young people? Does it address the challenges (e.g., low-cost, accessible, confidential) that young people face when testing for HIV? (2) Impact: Will the innovation significantly support and champion young people to self-test for HIV? Is it possible to reach all young people in Nigeria when they are available? (3) Feasibility: Can the innovation be easy to implement? Are the resources available to execute the MVP? (4) Teamwork: How effective are the participants in working together as a team, sharing responsibilities, communicating with each other, and providing mutual support, with effective problem-solving and time management skills? The ranking of the teams was based on the average scores by the judges (60) and average innovation plan scores (40) scores from the research team. The final scores for each team can be found in Supplementary Appendix 1. Seed funding was provided to the teams toward the pilot of their proposed HIVST service delivery strategies: NGN 1,000,000 (≈2,850 USD) for first place, NGN 750,000 (≈2,140 USD) for second place, NGN 500,000 (≈1,420 USD) for third place, and NGN 250,000 (≈714 USD) for the fourth and fifth place positions. See Supplementary Appendix 2 and 3 on images from the innovation bootcamp workshop and innovation bootcamp finale pitch, respectively.



Step 5: post innovation bootcamp assessment and analysis

A post-innovation evaluation of the innovation bootcamp was conducted using a self-administered paper questionnaire comprised of open-ended questions to evaluate participants’ overall experience with the innovation bootcamp. The questions included were: “What are your favorite part(s) of the innovation bootcamp?” “What are your least favorite part(s) of the innovation bootcamp?” and “What other topics do you think would be beneficial to include in the innovation bootcamp?” Participants were recruited to complete the survey during the closing ceremony and while exiting the bootcamp venue the following day.

Prior to the end of the innovation bootcamp, two teams dropped out of the bootcamp due to non-compliance with contest rules and regulations. As a result, the bootcamp deliverables presented are based on the experience of the five teams that completed the bootcamp. The proposed HIVST service delivery strategies developed by bootcamp attendees were analyzed using qualitative content analysis based on an adapted World Health Organization’s (WHO) approach for the HIVST delivery framework (19). The framework uncovers: (a) “Who”—the agent who distributes the HIVST kits; (b) “What”—service and support tools are offered; (c) “Where”—where the HIVST kits are distributed; (d) “How”—how the HIVST kits are promoted; and (e) “Cost” of HIVST kit. Deliverables from the innovation bootcamp, such as the innovation plan and team pitch decks, were analyzed as additional data points. The open-ended questions from the survey are summarized as well (20).




Ethical approval

Ethical approval for the ITEST/4YBY study was received from the Nigerian Institute of Medical Research Institutional Review Board, the Saint Louis University Institutional Review Board, and the University of North Carolina Institutional Review Board.




Results


Participant characteristics

The innovation bootcamp was completed by five teams with a total of 20 individuals. Two of the teams were from Lagos State, one from Enugu State, one from Oyo State, and one from Ondo State. The median team size was four participants (interquartile range: 3.5–4.5). Team 1 consisted of four males and one female, age range: 21–24 years; Team 2: two males and two females, age range: 19–24 years; Team 3: three males and one female, age range: 21–24 years; Team 4: two males and one female, age range: 18–21 years; and Team 5: three males and one female, age range: 19–23 years. Participants’ ages ranged from 18 to 24 years, with a median age of 22 years (interquartile range: 21–23.75). Fourteen participants (70%) were male, and 10 (50%) were from Lagos State. Eleven participants (55%) were college students, of which six were medical students, four were engineering majors, and one was an English major. Participants were from diverse professions: four health program coordinators, three National Youth Service Corps members (i.e., a mandatory service program for Nigerian college graduates), one computer programmer, and one graphic designer. The characteristics of the innovation bootcamp participants are presented in Table 3.



TABLE 3 Characteristics of participants at the innovation bootcamp, Nigeria 2019 (N = 20).
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Proposed HIVST service delivery strategies

Five viable HIVST service delivery strategies emerged at the end of the innovation bootcamp. Each proposed project centered around repackaging the HIVST using different potentially appealing packages to young people in various implementing communities. Table 4 presents the proposed HIVST service delivery strategies based on the WHO HIVST delivery framework (19).



TABLE 4 Service strategies for promoting (mobilization, testing, and linkage) HIV self-testing among young people aged 14–24 years in Nigeria.
[image: Table4]

Team SMART aims to promote the distribution of HIVST kits through institutions, vocational centers, and social media platforms. The first-place proposal was by team “Smart.” Their approach involved using their “SMART Pack” to promote uptake of HIVST among young people at community centers through youth ambassadors called “SMART ambassadors.” The SMART pack is a rebranded and repackaged box for HIVST kits priced at 2.81 USD per pack. The pack will include OraQuick HIVST kits, HIV educational pamphlets, a referral coupon (e.g., for linkage to care and follow-up testing), and a SMART wristband (e.g., a plastic wristband to promote their SMART packs among young people). The target audience for the team were out-of-school youth and key populations.

The second-place proposal was by team “B-Star.” Their approach was to use the “LUVBOX” as a strategy to promote the uptake of HIVST testing among young people. The LUVBOX is a repackaged self-care box that includes OraQuick HIVST kits, hygiene products (e.g., sanitary towels for females and beard care kit for males), sexual health products (including condoms), and an unstructured supplementary service data (USSD) in code (e.g., for linkage to care and follow-up testing). The team proposed color-coded LUVBOXs, where male personal hygiene items will be included in the blue LUVBOX and female personal hygiene items in the pink LUVBOX. The repackaged LUVBOX was priced at 1.39 USD per pack. The target audience for the team was young people aged 15–24 years who were in school or out of school. The LUVBOX would be made available in supermarkets, online stores, mini-marts, pharmacies, neighborhood stores, and markets for easy accessibility in hard-to-reach areas. Team B-Star aimed to promote their HIVST service delivery strategy through short films and storytelling on social media platforms and in-person outreach events in schools and hard-to-reach communities.

The third-place proposal was from team “Genra.” Their approach involved using a program called “Bili Vibes,” a social media application that leverages community youth events, such as football matches, as a strategy to promote the uptake of HIVST among young people. The target audience for the team were young people aged 14–24 years within university campuses and neighboring communities. The HIVST kits would be available for interested individuals at community youth events, pharmacies, and retail shops. The HIVST kits were priced at 1.39 USD per pack. The kits would also include a USSD code for a step-by-step process on how to use the kit (e.g., which will be adapted in the local language “Igbo”), and an on-call counselor would be available for participants who test positive. Information about the HIVST kits would be included in the flyers promoting community center and school events.

The fourth-place proposal was from team “BeterDoc.” The “BeterDoc” strategy to promote the uptake of HIVST among young people involved using “BeterDoc Safety kits” that included an HIVST kit and leaflets that contained information on the location and phone numbers of the youth-friendly health centers in the community. The HIVST kits were priced at 2.81 USD per pack. The target audience for the team were young people aged 14–24 years within university campuses and neighboring communities. BeterDoc Safety kits would be promoted using flyers at community events and schools.

The fifth-place idea proposal was called “PharmaNaut.” Their approach was to use packaged HIVST kit, called “IUNGO BOX.” IUNGO BOX, priced at 1.39 USD per pack, would include the HIVST kit, a ticket to the IUNGO platform, referral coupon (e.g., for linkage to care and follow-up testing), and educational pamphlets. The IUNGO platform is an online marketplace with a list of local skill acquisition programs (e.g., basket weaving, tie-dye, etc.) for young people in the community. The target audience for the team were young people aged 14–24 years in schools (e.g., universities and high schools) and rural communities. PharmaNaut HIVST service delivery strategies would be promoted using flyers at community events and schools.



Experience with the innovation bootcamp

Participants were asked to share their favorite aspects of the bootcamp. The fieldwork experience was noted as a favorite part of the innovation bootcamp for the majority of the participants. This may have been because participants had the opportunity to apply the knowledge, they were acquiring at the bootcamp in a real-world setting. Also, most of the participants stated that lessons on the purpose and use of MVPs and methods to set up milestones and measure progress were also relevant in building their entrepreneurial skills. Participants noted that the research plan development and communication training on storytelling for entrepreneurial venture promotion was also identified as the top favorite topics at the bootcamp. In addition, participants liked that the bootcamp provided a platform to connect with other young people passionate about a cause.

Some concerns were also raised about the bootcamp, such as time management and challenges with writing proper citations. The concept of time—the duration of sessions and time designated to work on their study—was mentioned by various participants. Some participants felt the classes were too long and indicated this was their least favorite part of the bootcamp. Other participants felt the structure of the bootcamp did not allow for sufficient time to work on their deliverables. In addition, some participants would have liked a class on making a reference list, perhaps during protocol development or writing their innovation (e.g., literature review). Some participants struggled with referencing their literature sources.




Discussion

Our findings contribute to the current evidence on the relevance of active youth participation in closing the HIV testing gap among young people in resource-constrained settings like Nigeria. We extend the literature by using an innovation bootcamp model as a framework to provide experiential learning and active youth engagement in creating youth-led HIVST service delivery strategies for Nigerian youth. This approach emphasizes the value and feasibility of harnessing youth capabilities and creativity to create and implementation strategies. Such interventions are more likely to garner acceptance and be sustained as they reflect young people’s lived realities, needs, concerns, ideas, and solutions (21).

All five HIVST delivery strategies developed by youth participants prioritized serving both in-school and out-school Nigerian youth. This is particularly important with the increasing demand and uptake of HIVST among out-school youth that constitute underrepresented groups for HIV with complex sexual health needs (22, 23). It highlighted the teams’ awareness of the needs of the different groups of young people in Nigeria. This is in line with other studies that show that participatory design with the end-users ensures that outputs are culturally and logistically appropriate and feasible (24, 25). Another commonality in the HIVST service delivery strategies was focusing on repackaging the HIVST kits. This suggests that the appearance of HIVST kits is an important feature to consider increasing appeal among young people. The mode of repackaging varied across the teams. Some teams focused on exterior designs and some on the package content, including sexual health information pamphlets, personal hygiene materials, and referral coupons to youth-friendly health services for STI testing. The literature on health product packaging shows that the appearance of a health product impacts use, depending on if it elicits favorable or unfavorable traits (26). In this context, the teams sought to increase the discreteness and appeal of HIVST kits, which are important determinants of the uptake of sexual and reproductive health products among young people in SSA (27, 28). For instance, in a study among young women in Malawi, study participants suggested repackaging pre-exposure prophylaxis (PrEP) to look more youth-friendly and discrete to encourage uptake among sexually active young women (27). Discrete and appealing packaging of sexual health products could serve to mitigate concerns about stigmatization with the purchase of HIVST kits and encourage HIV testing (29).

In addition, the five proposed HIVST service delivery innovations included linkage to care component, which is often cited as a challenge with HIVST (30). Three teams proposed utilizing a referral coupon to youth-friendly health services, redeemable for entry into a raffle to win prizes. This is consistent with past research among young people documenting the benefits of incentives (e.g., monetary and nonmonetary) to encourage uptake of health services and behavior change (31–33). Although the effects of financial incentives often wane after it has been discontinued (34), it is beneficial to encourage the initial uptake and could be paired with other youth-friendly health promotion strategies. Two other teams proposed using USSD codes to encourage linkage to youth-friendly health services. USSD codes are widely used in SSA for mobile banking and to purchase mobile phone call time, data, and messages (35, 36). Therefore, we anticipate it would be an easy and familiar process among Nigerian youths (37).

Overall, the participants rated the innovation bootcamp highly, especially in the areas of research plan development, communication, and field trips to community stakeholders. In addition to enhancing their entrepreneurship and research skills, participants enjoyed the synergy and camaraderie with other young people that the innovation bootcamp provided. Despite the benefits of the innovation bootcamp in generating youth-led HIVST service delivery strategies, some limitations are worth mentioning. The innovation bootcamp training was limited to the top seven teams from the designathon previously organized by the research team. In addition, two teams dropped out before the end of the bootcamp We could not assess if the other teams that were not selected from the designathon would have successfully developed a viable HIVST service delivery strategy if exposed to the innovation bootcamp training.

Our findings have implications for research and practice. The innovation bootcamp approach goes beyond the traditional idea generation phase of other participatory approaches and focuses on developing and delivering intervention strategies. This model brings the best of both worlds by combining extensive entrepreneurship and research curricula typical of training courses with the fact-paced collaborative environments of designathons (38). This model can be a catalyst in developing robust and vibrant participatory interventions for public health solutions. From a research perspective, we exemplified how the innovation bootcamp model can help in providing a platform to engage young people to acquire skills to help develop and deliver health interventions. It provides a structured process to innovate in public health through active co-creation with community members by leveraging their knowledge. The HIVST service delivery strategies generated from the innovation bootcamp were being piloted to determine their feasibility and preliminary efficacy in promoting the uptake of HIVST among Nigerian youth. The findings from this study can also inform future interventions and policies that are more responsive to young people’s needs and build upon existing youth assets and capabilities, which are critical for community strengthening (39–41) and intervention sustainment.



Conclusion

Our innovation bootcamp model was feasible and leveraged youth’s resourcefulness, capabilities, and resilience to generate youth-centered and youth-sensitive interventions to promote HIV testing. The innovation bootcamp led to the development of five youth-centered and participatory social innovations to promote the uptake of HIVST among young people in Nigeria. The emerging solutions from the bootcamp were piloted over 6 months, which examined the feasibility and efficacy of the solutions to promote uptake of HIVST and other sexually transmitted infection (STI) testing (42). The pilot study showed an increase in HIVST from 3 months compared with 6 months (20% vs. 90%; p < 0.001), as well as significant increases in testing for all four STIs: syphilis (5–48%), gonorrhea (5–43%), chlamydia (1–45%), and hepatitis B testing (14–55%) from baseline to the 6-month follow-up (42). The pilot study informed the development of an intervention bundle for further effectiveness trial in a randomized controlled trial. Overall, innovation bootcamp is a feasible approach to provide capacity support and research training for the implementation of participatory interventions among young people.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

Ethical approval for the ITEST/4YBY study was received from the Nigerian Institute of Medical Research Institutional Review Board, the Saint Louis University Institutional Review Board, and the University of North Carolina Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from participants for the publication of any potentially identifiable images or data included in this article/Supplementary material.



Author contributions

UN: Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. CO-U: Formal analysis, Methodology, Project administration, Writing – review & editing. KT: Formal analysis, Methodology, Writing – review & editing. TG-B: Data curation, Methodology, Project administration, Writing – review & editing. RB: Writing – review & editing. II: Project administration, Writing – review & editing. DO: Writing – review & editing. DC: Writing – review & editing. CA: Writing – review & editing. HX: Writing – review & editing. AM: Writing – review & editing. OO: Writing – review & editing. TO: Writing – review & editing. OE: Funding acquisition, Investigation, Methodology, Writing – review & editing. JT: Conceptualization, Funding acquisition, Methodology, Project administration, Supervision, Writing – review & editing. JI: Conceptualization, Funding acquisition, Investigation, Methodology, Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This research study was funded by Eunice Kennedy Shriver National Institute of Child Health and Human Development Grant number (Funding Number: UG3HD096929). KMT is supported by the National Institute of Allergy and Infectious Diseases (NIAID) [Funding number: T32AI007001].



Acknowledgments

We would like to thank the Nigerian Institute of Medical Research, Lagos State AIDS Control Agency, ID Africa, Social Entrepreneurship for Sexual Health (SESH) Group, PinPont Media, the innovation bootcamp participants, 4 Youth By Youth Ambassadors, Mentors, Judges, Team Facilitators, and other groups who contributed in making the innovation bootcamp a success.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1454304/full#supplementary-material



Abbreviations


HIVST, HIV self-testing; ITEST, Innovative Tools to Expand HIV Self-Testing; MVP, Minimum Viable Product; USSD, Unstructured Supplementary Service Data; 4YBY, 4 Youth by Youth.




References

 1. Chikwari, CD, Dringus, S, and Ferrand, RA. Barriers to, and emerging strategies for, HIV testing among adolescents in sub-Saharan Africa. Curr Opin HIV AIDS. (2018) 13:257–64. doi: 10.1097/COH.0000000000000452 

 2. NACA
. Revised national HIV and AIDS strategic framework 2019-2021. Nigeria: National Agency for the Control of AIDS (2019).


 3. UNAIDS
. Fast-track: ending the AIDS epidemic by 2030. Geneva: Joint United Nations Programme on HIV/AIDS (2014).


 4. Badru, T, Mwaisaka, J, Khamofu, H, Agbakwuru, C, Adedokun, O, Pandey, SR , et al. HIV comprehensive knowledge and prevalence among young adolescents in Nigeria: evidence from Akwa Ibom AIDS indicator survey, 2017. BMC Public Health. (2020) 20:45. doi: 10.1186/s12889-019-7890-y 

 5. Nwaozuru, U, Iwelunmor, J, Ong, JJ, Salah, S, Obiezu-Umeh, C, Ezechi, O , et al. Preferences for HIV testing services among young people in Nigeria. BMC Health Serv Res. (2019) 19:1–9. doi: 10.1186/s12913-019-4847-x


 6. Krause, J, Subklew-Sehume, F, Kenyon, C, and Colebunders, R. Acceptability of HIV self-testing: a systematic literature review. BMC Public Health. (2013) 13:735. doi: 10.1186/1471-2458-13-735 

 7. Napierala Mavedzenge, S, Baggaley, R, and Corbett, EL. A review of self-testing for HIV: research and policy priorities in a new era of HIV prevention. Clin Infect Dis. (2013) 57:126–38. doi: 10.1093/cid/cit156 

 8. Tang, W, Ritchwood, TD, Wu, D, Ong, JJ, Wei, C, Iwelunmor, J , et al. Crowdsourcing to improve HIV and sexual health outcomes: a scoping review. Curr HIV/AIDS Rep. (2019) 16:270–8. doi: 10.1007/s11904-019-00448-3 

 9. Suleiman, AB, Soleimanpour, S, and London, J. Youth action for health through youth-led research. J Community Pract. (2006) 14:125–45. doi: 10.1300/J125v14n01_08


 10. O’Cathain, A, Croot, L, Sworn, K, Duncan, E, Rousseau, N, Turner, K , et al. Taxonomy of approaches to developing interventions to improve health: a systematic methods overview. Pilot Feasibil Stud. (2019) 5:41. doi: 10.1186/s40814-019-0425-6 

 11. Poncette, A-S, Rojas, P-D, Hofferbert, J, Sosa, AV, Balzer, F, and Braune, K. Hackathons as stepping stones in health care innovation: case study with systematic recommendations. J Med Internet Res. (2020) 22:e17004. doi: 10.2196/17004 

 12. Tucker, JD, Tang, W, Li, H, Liu, C, Fu, R, Tang, S , et al. Crowdsourcing designathon: a new model for multisectoral collaboration. BMJ Innov. (2018) 4:46–50. doi: 10.1136/bmjinnov-2017-000216


 13. Hildebrand, M, Ahumada, C, and Watson, S. CrowdOutAIDS: crowdsourcing youth perspectives for action. Reprod Health Matters. (2013) 21:57–68. doi: 10.1016/S0968-8080(13)41687-7 

 14. Iwelunmor, J, Ezechi, O, Obiezu-Umeh, C, Gbaja-Biamila, T, Nwaozuru, U, Oladele, D , et al. The 4 youth by youth HIV self-testing crowdsourcing contest: a qualitative evaluation. PLoS One. (2020) 15:e0233698. doi: 10.1371/journal.pone.0233698 

 15. Tahlil, KM, Obiezu-Umeh, C, Gbajabiamila, T, Nwaozuru, U, Oladele, D, Musa, AZ , et al. A designathon to co-create community-driven HIV self-testing services for Nigerian youth: findings from a participatory event. BMC Infect Dis. (2020) 21:505. doi: 10.1186/s12879-021-06212-6


 16. Iwelunmor, J, Ezechi, O, Obiezu-Umeh, C, Gbajabiamila, T, Nwaozuru, U, Oladele, D , et al. eds. Crowdsourcing youth-friendly strategies to promote HIV self-testing (HIVST) services in Nigeria. APHA's 2019 annual meeting and expo (Nov 2-Nov 6) US: American Public Health Association (2019).


 17. Ries, E
. The lean startup: how today's entrepreneurs use continuous innovation to create radically successful businesses. US: Crown Books (2011).


 18. Patz, M
. Lean startup: adding an experimental learning perspective to the entrepreneural process. Netherlands: University of Twente (2013).


 19. World Health Organization
. HIV self-testing strategic framework: a guide for planning, introducing and scaling up. World Health Organization (2018).


 20. Braun, V, Clarke, V, Hayfield, N, and Terry, G. Thematic analysis In: P Liamputtong
, editor. Handbook of research methods in health social sciences. Singapore: Springer (2019). 843–60.


 21. World Health Organization
. Engaging young people for health and sustainable development: Strategic opportunities for the World Health Organization and Partners. (2018).


 22. Adejimi, AA, Olagunoye, A, Akinkumi, G, Agbeleye, O, Alawale, O, Adeola-Musa, O , et al. Evaluation of HIV prevention programme among out-of-school youths: achievements and implications of HIV/AIDS funded project in Osun State, Nigeria. Int J Adolesc Youth. (2018) 23:177–87. doi: 10.1080/02673843.2017.1318769


 23. de Neve, JW, Karlsson, O, Canavan, CR, Chukwu, A, Adu-Afarwuah, S, Bukenya, J , et al. Are out-of-school adolescents at higher risk of adverse health outcomes? Evidence from 9 diverse settings in sub-Saharan Africa. Trop Med Int Health. (2020) 25:70–80. doi: 10.1111/tmi.13328 

 24. Jagosh, J, Macaulay, AC, Pluye, P, Salsberg, J, Bush, PL, Henderson, J , et al. Uncovering the benefits of participatory research: implications of a realist review for health research and practice. Milbank Q. (2012) 90:311–46. doi: 10.1111/j.1468-0009.2012.00665.x 

 25. Salimi, Y, Shahandeh, K, Malekafzali, H, Loori, N, Kheiltash, A, Jamshidi, E , et al. Is community-based participatory research (CBPR) useful? A systematic review on papers in a decade. Int J Prev Med. (2012) 3:386.


 26. Muiruri, C, Jazowski, SA, Semvua, SK, Karia, FP, Knettel, BA, Zullig, LL , et al. Does antiretroviral therapy packaging matter? Perceptions and preferences of antiretroviral therapy packaging for people living with HIV in Northern Tanzania. Patient Prefer Adherence. (2020) 14:153–61. doi: 10.2147/PPA.S238759 

 27. Maseko, B, Hill, LM, Phanga, T, Bhushan, N, Vansia, D, Kamtsendero, L , et al. Perceptions of and interest in HIV pre-exposure prophylaxis use among adolescent girls and young women in Lilongwe, Malawi. PLoS One. (2020) 15:e0226062. doi: 10.1371/journal.pone.0226062 

 28. Eakle, R, Bourne, A, Jarrett, C, Stadler, J, and Larson, H. Motivations and barriers to uptake and use of female-initiated, biomedical HIV prevention products in sub-Saharan Africa: an adapted meta-ethnography. BMC Public Health. (2017) 17:1–23. doi: 10.1186/s12889-017-4959-3


 29. Young, SD, and Bendavid, E. The relationship between HIV testing, stigma, and health service usage. AIDS Care. (2010) 22:373–80. doi: 10.1080/09540120903193666 

 30. Walensky, RP, and Bassett, IV. HIV self-testing and the missing linkage. PLoS Med. (2011) 8:e1001101. doi: 10.1371/journal.pmed.1001101 

 31. de Walque, D, Dow, WH, and Nathan, R. Rewarding safer sex: conditional cash transfers for HIV/STI prevention The World Bank (2014).


 32. de Walque, D, Dow, WH, Nathan, R, Abdul, R, Abilahi, F, Gong, E , et al. Incentivising safe sex: a randomised trial of conditional cash transfers for HIV and sexually transmitted infection prevention in rural Tanzania. BMJ Open. (2012) 2:e000747. doi: 10.1136/bmjopen-2011-000747 

 33. Nyqvist, MB, Corno, L, De Walque, D, and Svensson, J. Using lotteries to incentivize safer sexual behavior: evidence from a randomized controlled trial on HIV prevention. World Bank Policy Research Working Paper. The World Bank (2015).


 34. Promberger, M, and Marteau, TM. When do financial incentives reduce intrinsic motivation? Comparing behaviors studied in psychological and economic literatures. Health Psychol. (2013) 32:950. doi: 10.1037/a0032727 

 35. DiAndreth, L, Jarrett, BA, Elf, JL, Nishath, T, Donville, B, Heidari, O , et al. Secure delivery of HIV-related and tuberculosis laboratory results to patient cell phones: a pilot comparative study. AIDS Behav. (2020) 24:3511–21. doi: 10.1007/s10461-020-02912-3 

 36. Suddul, G, Soobul, A, Bahadoor, U, Ramdoyal, A, Doolhur, N, and Richomme, M, editors. An open USSD enabler to simplify access to mobile services in emerging countries. 2011 fourth international conference on emerging trends in engineering & technology. (2011). IEEE.


 37. De Tolly, K, Alexander, H, and Cell-Life, C. Innovative use of cellphone technology for HIV/AIDS behaviour change communications: 3 pilot projects. Cape Town: Cell-Life (2009).


 38. Wang, JK, Pamnani, RD, Capasso, R, and Chang, RT. An extended hackathon model for collaborative education in medical innovation. J Med Syst. (2018) 42:239. doi: 10.1007/s10916-018-1098-z 

 39. Fund G
. Community systems strengthening framework. Geneva: The Global Fund (2010).


 40. Sacks, E, Swanson, RC, Schensul, JJ, Gleave, A, Shelley, KD, Were, MK , et al. Community involvement in health systems strengthening to improve global health outcomes: a review of guidelines and potential roles. Int Q Community Health Educ. (2017) 37:139–49. doi: 10.1177/0272684X17738089 

 41. Zeldin, S, Petrokubi, J, Collura, J, Camino, L, and Skolaski, J. Strengthening communities through youth participation. (2009).


 42. Iwelunmor, J, Ezechi, O, Obiezu-Umeh, C, Gbaja-Biamila, T, Musa, AZ, Nwaozuru, U , et al. Enhancing HIV self-testing among Nigerian youth: feasibility and preliminary efficacy of the 4 youth by youth study using crowdsourced youth-led strategies. AIDS Patient Care STDs. (2022) 36:64–72. doi: 10.1089/apc.2021.0202 


Copyright
 © 2024 Nwaozuru, Obiezu-Umeh, Tahlil, Gbaja-Biamila, BeLue, Idigbe, Oladele, Conserve, Airhihenbuwa, Xian, Musa, Olusanya, Ojo, Ezechi, Tucker and Iwelunmor. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1454304-t004.jpg
am Names  SMART B-STAR GENRA

WHO (distributes  + The SMART « The LUVBOX + ‘The GENRA « The BETERDOC + The PHARMANAUT
HIVST kits?) ambassadors would volunteers would ambassadors would founders would generate | ambassadors would generate
generate community. generate community generate demands in demand in university demand in their communities
demand while demands by targeting | the communitiesand | residence halls. by targeting schools and
distributing the schools and artisan university campuses. community orga
HIVST kits. shops that hire

young people.

WHAT (services  + Repackaging the HIVST |« Asclf-carcboxcalled  + The HIVSTkitswill  + ABeterDocpackwill |+ Repackaging the HIVST kit
and support tools kit o be more youth- “LUVBOX?” be readily accessible consistofan oral HIVST | to be called “IUNGO? lungo
are offered) friendly and rebranded at pharmacies, retail kit and an access and wil include the HIVST kit,a
the “SMART Pack” HIVST kits to include shops, and social referral pin code that ticket to the ITUNGO
« The pack willinclude hygiene products community events. gives the customer platform, referral coupon
OraQuick HIVST kits, (e, sanitary towels |+ Thekits will also access to BeterDoc (for linkage to care and
educational pamphlets, | for femalesand beard | include USSD code website to redeem follow-up testing), and
areferral coupon (for care kit for males), for astep-by-step g prizes and educational pamphlets.
linkage to care and sexual health processonhow touse | opportunity tospeak to |+ The IUNGO platform aims to
follow-up testing), and products (including the kit (which will a trained counselor connect community
SMART wristband (1o condoms), and USSD | be adapted in the (who can guide members to local skill
normalize HIV testing). | Pin code (forlinkage local language “Igho?) | participants on how to acquisition programs (c.g.,
1o carcand follow-up | and the on-call conduct the test, basket weaving, tie-dye, etc.)
testing). counselor vill understand the results, based on the interest
be available for andlink to appropriate indicated by the participants.
participants who'test | youth-friendly services
positive. and care).
WHERE (are + Mobilization activities  + Adolescents and + Youngpeopleaged  + Young people between  + Young people between the
HIVST kits will be focused on young people aged 14-24 within the ages of 14-24. ages of 14-24 and focusing.
distributed?) Young people between 15-24 including university campuses located within the on youths in rural
the ages of 14-24; the students in the and neighboring university campus communitis, tertiary
target population tertiary institution, communities institution students, and
includes out-of-school in-school, and out-of- secondary school students
youth and key school youths
populations.
HOW (howarethe  + SMART Groove:the  + The LUVBOXwill  + ibes (meaning | BeterDoc will + The TUNGO platform will
HIVST kits SMART Pack will be promoted through Kam Bili which bemarketed tostudents  be promoted by community
promoted?) be promoted at social short films and stands for Liveand let | around the university campaigns.
gatherings and storytellingon social | Livein the Igho campus through
outreach events. mediaplatforms and  language): will promotional fyers
+ Participants who tested  in-person outreach leverage the vibrant and booths.
positive will be tracked eventsinschoolsand | nature of the target
and followed up hard to reach population (young
through the SMART commaunities. people) through a
Customer Relations. novel social media
System, with the aid of app (including viral
the sales coupon referral online challenges) as
cards issued during the wellas fun local
SMART Grooves (the community events
commaunity sox (e.g. soccer match
gatherings) and dancing
competition)
Cost (of the services | Approximately 281 USD  Approximately 139 Approximately 1.39 Approximately 2.81 USD  Approximately 1.39 USD per
provided) per pack USD per pack USD per pack per pack pack

Statements in bold highlight the unique components for each model.





OPS/images/fpubh-12-1454304-t002.jpg
Deliverables at the end of the four-week

innovation bootcamp

Innovation Plan

Develop a 4-6-page Innovation Plan that consists ofthe following contents:

About the team

Short-term and long-term goals

Significance

Solution approach

Key partners and community stakeholders

Target audience and location
Costmodel

Budget plan
“Tracking of performance and measuring of outcomes.

« Project sustainability plan

« Competitive advantage

+ Conclusion

10-min pitch deck

Develop a 10-min pitch deck. Afer this, jury members wil take ten
minutes to ask questions pertaining to the presentation. They will judge
your project based on four criteria: feasibility of the innovation, user
desirability potential impact on young people in Nigeria, and teamwork.
Nigerian Institute of Medical Research Study Protocol

Using the Nigerian Institute of Medical Research (NIMR) Institutional
Review Board (IRB) protocol template, teams will draft a study protocol

which isa clear description of the study’ objectives, procedures, risks,

benefits, recruitment, consent processes, and procedures to maintai
confidentiality. NOTE: The study protocol will not affect the final scores.

“This is a preparatory and necessary process for the implementation phase.
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Age (years)
18-21 9 (45%)
22 11(55%)
Gender
Female 6(30%)
Male 14.(70%)
Profession
University students 11 (55%)
Health program coordinators 4(20%)
National youth service corps members 3(15%)
Computer programmer 1(5%)
Graphic designer 1(5%)
Location (States)
Lagos 10 (50%)
Ondo 4(20%)
Oyo 3(15%)
Enugu 3(15%)

Data are number () and percent (%) of participants.
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Week 4

Day 1
Day2
Day3

Day4

Introductions and recap of activities from the designathon

Entrepreneurship and innovation mindset
Research skills

Community and stakeholder engagement
Accounting, cost & logistics

Site visits and fieldwork

Questionnaire development and pilot-testing
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Data collection, analysis, & visualiz
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Off-site product development and meeting with team faciltators
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Offsite experience recap and presentations
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