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American Indian (AI) youth in the United States experience disproportionate sexual and reproductive health (SRH) disparities relative to their non-Indigenous, white counterparts, including increased rates of sexually transmitted infections (STIs), earlier sexual debut, increased rates of teen birth, and reduced access to SRH services. Past research shows that to improve SRH outcomes for AI youth in reservation communities, interventions must address complex factors and multiple levels of community that influence sexual risk behaviors. Here, we describe development of a multi-level, multi-component randomized controlled trial (RCT) to intervene upon SRH outcomes in a Northern Plains American Indian reservation community. Our intervention is rooted in a community based participatory research framework and is evaluated with a stepped wedge design that integrates 5 reservation high schools into a 5-year, cluster-randomized RCT. Ecological Systems Theory was used to design the intervention that includes (1) an individual level component of culturally specific SRH curriculum in school, (2) a parental component of education to improve parent-child communication about SRH and healthy relationships, (3) a community component of cultural mentorship, and (4) a systems-level component to improve delivery of SRH services from reservation healthcare agencies. In this article we present the rationale and details of our research design, instrumentation, data collection protocol, analytical methods, and community participation in the intervention. Our intervention builds upon existing community strengths and integrates traditional Indigenous knowledge and values with current public health knowledge to reduce SRH disparities.
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INTRODUCTION

Comprehensive national surveillance data on sexual and reproductive health (SRH) among American Indians (AI) is difficult to assess due to the underrepresentation of AIs in national surveys (1, 2). Extant studies demonstrate that AIs are disproportionately affected by adverse conditions attributable to SRH, compared to other populations (3, 4). AI youth report earlier onset of sexual intercourse than other adolescent populations in the U.S. (5, 6). The teen birth rate among AIs is 2 to 3 times higher than that among Caucasians (5, 7, 8). In addition, the rates of pre-term birth and low birth weight are much higher in AIs compared to Caucasians (9–12). STIs are up to 4.8 times higher for AI males and females compared to Caucasians, with young AI females having gonorrhea rates 6.6 times higher than white females (13). AI females have higher rates of miscarriages and ectopic pregnancies than Caucasian females and are at risk for infertility (14). For AI males, STIs can lead to urethritis, epididymitis, and prostate cancer, which is higher in AI men than all other racial and ethnic males in the U.S. (14). In addition, the costly and burdensome health consequences of AI youths' high STI rates include HIV and HCV infections. The estimated incidence rate of HIV in AI males and females is 1.97 times higher than in Caucasian males and females, and in recent years the incidence of HIV in AI males and females continues to rise (15). Furthermore, of all population subgroups in the U.S., the incidence of HCV is highest in AI groups (16).

In Montana, AI youth living on reservations experience disproportionate rates of sexually transmitted infections (STIs), early childbearing, and earlier sexual debut than their non-Indigenous peers at the state and national levels (17, 18). In 2019 in Montana, 54.6 percent of AI youth aged 15 to 18 reported ever having sexual intercourse in their life, compared to 42 percent of their white, non-Hispanic peers (17, 18). AI youth in Montana also experience higher rates of chlamydia (6,497 cases per 100,000 youth) as compared to white, non-Hispanic youth in the state (1,760 cases per 100,000 youth) (19). As of 2018, AI people accounted for 40 percent of reported gonorrhea cases and 23 percent of reported chlamydia cases in Montana, yet AI people make up only 6.6 percent of Montana's population (20, 21).

The literature related to SRH among AI youth identifies poverty, isolation, alcohol and other drug use, physical and sexual victimization, and lack of comprehensive and coordinated SRH education and clinical services as factors that influence unintended pregnancies and STIs (22–27). Evidence also suggests that ambivalence toward sex, social pressures, depression, anxiety, and experiences of historical trauma and loss influence sexual risk behavior among AIs (28–33). Mistrust of research and researchers continues in AI communities due to a legacy of neglect and betrayal by the U.S. government and by researchers from outside their communities (34–37). This mistrust impedes the cooperation between tribal communities and academics to design, implement, and evaluate effective interventions to address SRH disparities among AI youth (38, 39). Specifically in Montana, numerous socio-economic and environmental barriers contribute to SRH disparities for AI youth living on reservations across the state's sparsely populated Northern Plains, including lack of comprehensive SRH education in the schools, intergenerational historical trauma that impedes families and elders discussing topics related to SRH with young people, reduced access to comprehensive, evidence-based sexual and reproductive health (SRH) services, limited access to contraceptive options, and historic discrimination in healthcare settings (30, 40–43).

The complex factors that influence sexual risk behaviors among AI youth warrant novel AI community–specific interventions. Previous research with AI youth on SRH has lacked an ecological design and implementation, and it has neither addressed nor leveraged the interconnectedness of the individual, family, community, and larger systems in preventing STIs, HIV, HCV, and teen pregnancy (6, 44–46). For example, more research is needed into how the history of sexual trauma experienced by AI communities in the United States because of colonialization may be passed down through generations in families to impact family communication patterns about SRH, AI youth' sexual decisions, and their comfortable level accessing SRH services. Given the existing data that underscore the substantial SRH disparities among AI youth, there is an acute need for the rigorous testing of interventions using randomized controlled trial (RCT) designs in Indigenous communities (47–49).

Current intervention science research with Indigenous communities proposes further investigation in: (1) how to integrate diverse cultural belief systems, ecological perspective, and political contexts into RCTs; (2) how isolated communities with small populations that pose limits to statistical power, external validity, and generalizability assess scientific significance; (3) how effective implementation of RCTs can assess fidelity, acceptability, and sustainability; (4) how local ethical issues are conceptualized and addressed during RCT implementation with tribal members; and (5) how to effectively utilize Indigenous Research Methods (IRMs) and mixed methods in RCTs to decolonize research (50–53).

Furthermore, CBPR, which has become an established methodological framework for partnering with AI communities to conduct research, has been sparsely applied to understanding and addressing Indigenous SRH (54, 55). CBPR has the potential to facilitate the implementation and evaluation of an ecological intervention in AI communities, particularly given its amenability to multi-sectoral and multi-level stakeholder involvement in the research process (56–58). CBPR as a participatory framework for partnering with Indigenous communities has been identified as a methodological bridge to address the gaps in intervention science because it: (1) builds and maintains trust and reciprocity in community-academic partnerships; (2) empowers communities to address health disparities of importance to them in a culturally relevant manner; (3) unites the skills and knowledge of researchers with traditional and local knowledge and resources of the community to enhance research relevance to improve health; (4) increases community participation in research by involving community members; and (5) enriches data interpretation through the integration of community and academic expertise (59).

The aim of this paper is to describe the development of a CBPR multi-level, multi-component SRH intervention for AI youth. Our study, NenUnkUmbi/EdaHiYedo (“We Are Here Now,” or NE), is grounded in a 15-year collaborative research relationship between the Assiniboine and Sioux Tribes of the Fort Peck Reservation in Northeastern Montana and Montana State University (MSU) researchers to prevent STIs, HIV, HCV, and teen pregnancy among AI youth. NE is based on the Fort Peck Tribal Council's desire to implement a holistic, tribally driven SRH intervention for AI youth.



METHODS AND ANALYSIS


Study Site

NE's study site is the Fort Peck Indian Reservation (herein referred to as Fort Peck) in Northeastern Montana (Figure 1). Fort Peck is located in a Northern Plains frontier environment and spans 2.1 million acres. The reservation borders the 47[image: image] parallel to the north (just south of the border with Canada), with Big Muddy Creek to the east, the Missouri River to the south, and Big Porcupine Creek to the west. Approximately 8,000 enrolled tribal members, predominately from the Assiniboine and Sioux Nations, live on the reservation. The Assiniboine and Sioux are descendants of the Nakoda, Nakota, Nakona, Lakota, and Dakota Nations. The Assiniboine comprise Wadopana (Canoe Paddlers Who Live on the Prairie) and Hudashana (Red Bottom) bands, and the Sioux comprise Sisseton/Wahpetons, the Yanktonais, and the Teton Hunkpapa bands (60).
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FIGURE 1. Study sites on or near the fort peck reservation.


NE is implemented in the communities of Frazer, Wolf Point, Poplar, Brockton, and Culbertson. These 5 communities have public high schools that serve Fort Peck tribal members. Frazer, Wolf Point, Poplar, and Brockton are on the reservation, and Culbertson is a border town on the east end of the reservation that AI youth from the reservation community of Fort Kipp attend.

Fort Peck tribal members between the ages of 14 and 18 experience poor SRH outcomes. Sixty-two percent of Fort Peck youth report being sexually active (61–63). For 2015-2017 Fort Peck Reservation had the second highest incidence rate of STIs in Montana (2159.2 cases per 100,000 people), a rate nearly 4 times higher than the rest of the state (64). The incidence of teen pregnancy among 14- to 18-year-old Fort Peck tribal members is 101.9 per 1,000 and is higher than the national average (61–63). Other problematic health trends among AI youth at Fort Peck include elevated rates of substance abuse, violence, depression, suicidal thinking, and self-reported suicide attempts that regularly exceed recent national base rates for other adolescent populations (65).



Study Background and CBPR Foundation

NE utilizes a CBPR framework. NE's Principal Investigator (PI), Dr. Elizabeth Rink, began working with Fort Peck in 2006 when she was invited to Fort Peck by the then Fort Peck Tribal Health Director and council members from the Fort Peck Tribal Council to develop CBPR studies to address STIs among AI males. These early CBPR studies on AI males' SRH over a 5-year period led to the Fort Peck Tribal Council asking Rink to shift her focus from young adult AI males to developing an intervention for male and female AI adolescents to reduce SRH disparities among this population. The Council's primary request to Rink was that the intervention be holistic and involve youth, their families, and community members. This directive led to a four-year CBPR exploratory study and pilot intervention funded through the Center for American Indian and Rural Health Equity (CAIRHE) at MSU, collectively called the Fort Peck Sexual Health Study.

The Fort Peck Sexual Health Study used a CBPR framework and included a research team of tribal members working with Fort Peck Community College, outside researchers, and a community advisory board (CAB). The CAB was made up of five tribal representatives. CAB members included 3 females (2 Assiniboine and 1 Sioux) ages 30 to 50, and 2 males (1 Assiniboine and 1 Sioux) ages 45 to 55. The role of the CAB was to provide oversight and guidance for the exploratory study, the development of a pilot intervention, and ultimately the development and implementation of NE.

The Fort Peck Sexual Health Study was used to develop the research design for NE. The exploratory study used an explanatory sequential mixed methods design consisting of focus groups and interviews followed by a survey. Results from the exploratory study found: (1) family structures and values have shifted with sexual norms over time, changing how families communicate and address SRH; (2) youth culture surrounding sex is dissociated from the traditional cultural beliefs about sex, intimate relationships, and parenting held by elders; (3) social media impedes parents, elders, and youth from having thoughtful discussions about SRH; (4) SRH information received by AI youth was not associated with a decrease in sexual risk behaviors; (5) youth had positive attitudes toward pregnancy and positive familial support if they became pregnant; and (6) alcohol and substance use history, exposure to adverse life experiences, and increased levels of depression and anxiety were associated with increased likelihood of sexual risk behaviors (66). These results were then used to develop and implement a pilot intervention. Findings from the pilot intervention demonstrated increased condom use self-efficacy, increased condom use, and positive agreement with attitudes toward pregnancy among AI youth ages 14 to 18 years old. Our pilot intervention results also suggested: (1) parents needed their own education about SRH topics and strategies for speaking with their children about SRH; (2) increased interaction and communication with elders were desired by the youth; and (3) youth were not seeking SRH services for STI testing and birth control (66–68).



Overview of NenUnkUmbi/EdaHiYedo

Over a 6-month period, meetings among the CAB and the research team were held to review and discuss our qualitative and quantitative data on Fort Peck youth from our exploratory study and pilot intervention as well as existing literature on SRH interventions for youth. This series of meetings, in addition to the original direct request from the Fort Peck Tribal Council to Rink to develop and implement a holistic SRH intervention for youth on the reservation, resulted in NE's research design (Figure 2) (69).


[image: Figure 2]
FIGURE 2. Trial design and timeline for implementing NE relative to grant and sites/schools.


To create a holistic intervention, NE was designed as a multi-level intervention. NE's different levels included: (1) A school-based SRH curriculum called Native Stand, designed to address individual-level factors that lead to sexual risk behaviors; (2) a family-level curriculum called Native Voices, tailored to increase communication between adult family members and youth about SRH topics; (3) a cultural mentoring component at the community level that pairs AI youth with adults and elders to discuss traditional AI beliefs and practices about SRH; and (4) a mobilizing strategy to activate a multi-sectoral network of youth-servicing organizations at the systems level in Fort Peck to coordinate SRH services for AI youth. NE uses a cluster-randomized stepped-wedge design (SWD), in which the 5 schools that AI youth from Fort Peck attend were the clusters randomized into the intervention 1 at a time, with all schools eventually being randomized to the intervention (70–74). The 5 schools are located in separate communities (Frazer, Wolf Point, Poplar, Brockton, Culbertson), mitigating the potential for cross-contamination between study sites. NE includes collaborations with Fort Peck Community College, the Fort Peck Language and Culture Department and the Fort Peck Tribal Epidemiology Team (Epi Team), which is a local committee that monitors infectious diseases on the reservation and the health status of tribal members; and the high schools of Frazer, Wolf Point, Poplar, Brockton, and Culbertson; and the Fort Peck Tribal Council.

NE is designed using Ecological System's Theory (EST). EST had intuitive appeal for Fort Peck tribal members who have expressed an Indigenous worldview that emphasizes the interconnectedness of social, historical, cultural, spiritual, and kinship dynamics concerning SRH. Central to EST is an emphasis on the interaction of individual, family, social, cultural, and environmental factors to influence adolescents' behavior as they progress into young adulthood (75, 76). We specifically applied EST to assess our outcome variables, which included: (1) increased condom use, delayed onset of sexual intercourse, reduction in sex partners, increased contraceptive use, and reduction in substance use during sex (individual level); (2) increased youth–parent/legal guardian communication on SRH topics (family level); (3) increased cultural values and traditional beliefs about SRH topics (community level); and 4) increased coordination among education, health care, and social services on Fort Peck to provide SRH services for AI youth (systems level) (Figure 3).


[image: Figure 3]
FIGURE 3. NE's conceptual framework.



Intervention Levels

NE is implemented simultaneously over the 9-month school year (Table 1). Components include:


Table 1. Overview of NE's 9-month multi-level, multi-component intervention plan.

[image: Table 1]


1) Individual Level

Native Stand is a school-based, 27-module STI-, HIV-, and teen pregnancy–prevention curriculum, originally developed for rural white youth and adapted in 2008 as a stand-alone SRH curriculum for AI youth. For NE, an adaptation of Native Stand was developed by the research team, CAB, and Fort Peck Language and Culture that reduced Native Stand's 27 modules to 18 modules and included specific community-relevant traditional and contemporary cultural lesson plans (47, 77). Native Stand is integrated into each of the 5 schools' participating in NE established curriculum and delivered by trained facilitators in a classroom setting as part of the students' regular class schedule.



2) Family Level

Native Voices is a video-based HIV/STI-prevention intervention designed for AI youth to address condom use, negotiation skills, group discussion, and role playing. Native Voices was adapted from 1 module into 4 modules to involve parents/legal guardians, as recommended by the CDC (48). Our adaptation of Native Voices involved students with one of their parents/legal guardians to promote parent/legal guardian/youth discussions about preventing STIs, HIV, HCV, and teen pregnancy. Native Voices is delivered by a trained facilitator.



3) Community Level

The third level of NE is a cultural mentoring component that pairs AI youth with older adults and elders to discuss traditional AI beliefs and practices about reproductive health. The mentoring program is based on Assiniboine and Sioux traditional knowledge and the National Mentoring Partnership standards for mentoring (78–80). We integrated the cultural mentoring program into NE's overall framework with an emphasis on addressing traditional topics related to SRH, such as overall information on cultural beliefs, values, and ceremonies, and more specific information on cultural beliefs and values regarding sex, having children, parenting, and relationships. Our cultural mentoring program includes older male and female tribal members paired with the youth by gender and tribal affiliation. AI youth meet one-on-one with their mentors each month and also monthly in mentor-mentee small groups. Depending on the purpose of the cultural mentoring sessions, the sessions are held at either the study's high schools, the Fort Peck Language and Culture Department's main office in Poplar, community centers on the reservation, or the Buffalo Ranch at Fort Peck.



4) Systems Level

The fourth level of NE mobilizes the Epi Team to enhance the coordination and implementation of SRH services at Fort Peck. The members of the Epi Team utilize the recommendations in the CDC's Contraceptive and Reproductive Health Services for Teens: Evidence-based Clinical Best Practices Guide to enhance the coordination and implementation of SRH services for AI youth at Fort Peck (53, 59, 81). This enhancement process takes place during the Epi Team's monthly meetings by developing a coordination and monitoring plan that is tracked over time to address the barriers, facilitators, and solutions to increase access to SRH services for AI youth at Fort Peck.




Trial Design

A Stepped Wedge Design (SWD) trial is used to evaluate the effectiveness of NE. The SWD is a cluster-randomized trial, which involves random and sequential crossover of clusters from control to intervention until all clusters are exposed to the intervention (70–74). In NE the schools in Frazer, Wolf Point, Poplar, Brockton, Culbertson are the clusters randomized into the intervention. Our discussion to use SWD is consistent with tribal members' desires that all 14- to 18-year-old AI youth receive the intervention. In our SWD the first observation period corresponds to a baseline measurement observation, in which none of the clusters have been randomized to the intervention. Clusters are then randomized to the intervention at subsequent steps until all clusters have completed treatment.

Following randomization of the clusters to the intervention, NE is implemented and evaluated across three steps: Step 1 (1 school), Step 2 (2 schools), and Step 3 (2 schools). NE takes 9 months to implement in each cluster. To evaluate the intervention, the first observation period provides baseline measurements for all respondents drawn from every cluster. The cluster is then surveyed at 3, 9, and 12 months for the students in the cluster once they have begun participation in the intervention, and at baseline, 9 and 12 months for the parents/legal guardians in the cluster once they have begun participation in the intervention. Following completion of the intervention across all clusters, we will conduct the quantitative analysis. The SWD allows us to control for the effect of time and ensure that the full AI population of schools at Fort Peck receives NE (70–73). The systems-level component of NE is implemented reservation-wide rather than school-wide as the SWD is rolled out (82–85).




Instrumentation

NE's data collection includes a student survey, a parent survey, and Epi Team tracking logs. NE's data collection instrumentation was designed in partnership with the study's CAB and collaborating tribal agencies using a combination of local and Indigenous knowledge about SRH topics and established measures.

To assess student participation in NE, we developed a student survey that draws from existing measures that have been implemented and validated in research studies with AI youth (22, 23, 47–50, 77, 86–92). Our primary outcome measure addresses condom use relative to the frequency of sexual intercourse. Secondary outcome measures address age of onset of sexual intercourse; the number of sex partners; frequency of sexual intercourse; pregnancy history; frequency and type of birth control used during sexual intercourse relative to the frequency of sexual intercourse; and frequency and types of substances used relative to the frequency of sexual intercourse. Tertiary outcome measures include parent/legal guardian communication about SRH topics, cultural identity, access to SRH services, and STI/HCV/pregnancy testing history. Other variables included in our student survey are attitudes, intentions, and skills related to SRH and mental health. Standard demographic measures in the student survey are age, gender, sexual orientation, school, and highest grade completed.

The parent/legal guardian survey is based on parents'/legal guardians' participation in Native Voices. It includes a list of SRH topics about which the parent/legal guardian have spoken to the child, as well as the frequency at which topics were discussed. The parent/legal guardian measures have been validated in previous studies evaluating parent/child SRH communication (91–93). Standard demographic measures included in the parent/legal guardian survey are age, gender, marital status, highest grade completed, and occupation.

The Epi Team's tracking logs monitor the progress toward completion of the 8 service domains (contraceptive access; provision of hormonal contraception/IUD; emergency contraception; cervical cancer screening; STI/HIV/HCV testing and treatment; cost, confidentiality, consent; health center infrastructure; and health center environment) for clinical practices outlined in the CDC's Contraceptive and Reproductive Health Services for Teens: Evidence-based Clinical Best Practices Guide (53, 59, 81). The Epi Team tracking log identifies the barriers, facilitators, solutions, and responsible personnel to increasing SRH service coordinate for tribal youth. The Epi Team tracking logs are measured qualitatively.



Data Collection and Management

Data collection for the student and parent/legal guardian surveys are conducted on password protected iPads. The student and parent survey responses are then uploaded and housed on REDCap for data management (94, 95). Data collection for the students takes place during regular school hours. Data collection of the parents takes place individually either in their home or in an agreed upon location by the parent and the Fort Peck based research team. The data collection of the Epi Team tracking logs is conducted manually by the Epi Team member responsible for providing SRH services to AI youth on behalf of their agency. The tracking logs are collected quarterly by the MSU based research team during a regularly scheduled Epi Team meeting and uploaded to a secure server at MSU for organization.



Recruitment

Students and their parent/legal guardian are recruited from each of the study's 5 schools. Based on discussions with school personnel and our previously successful recruitment strategies in our exploratory study and pilot intervention, recruitment occurs via flyers posted in the schools, letters to the parents, parent-teacher meetings, and word of mouth. Additionally, we hold a parent/legal guardian session at each of the study's 5 schools that provides an overview of NE, the content and format of the intervention components, and risks and benefits of participation. After written consent and assent is obtained from the parent/legal guardian and youth, respectively, they are enrolled in the study. Students and their parents/legal guardians, and students from each cluster, are recruited for participation at baseline. Students and parents/legal guardians are assigned unique study identification numbers. For the systems-level component of NE, only those staff members who sit on the Epi Team as representatives of their respective agencies participate in the study. Written informed consent is obtained from the head of each agency represented on the Epi Team and the staff member participating in the Epi Team.



Incentives

Incentives for the students and parents/legal guardians are based on discussions with the CAB, research team members, and our prior experience implementing research studies at Fort Peck (96). Students receive $10 at the baseline, 3, and 9-month data collections and $20 at the 12-month data collection. Parents/legal guardians receive $10 at the baseline and 9-month data collections and at each of the 4 sessions of Native Voices, plus $20 at the 12-month data collection. A meal is also provided at the Native Voices sessions. Epi Team members do not receive incentives for participation in NE, as it is part of their tribal employment responsibilities. However, a meal is provided at the Epi Team meetings where the tracking logs are reviewed and discussed.



Analysis Plan

NE's analysis plan uses a mixed methods approach. Student survey data will be evaluated using generalized linear mixed-effects models (GLMMs) for longitudinal data to model our outcome variables (97). The GLMM allows for individual-level binary and continuous responses to be modeled to control for baseline characteristics, autocorrelation within individuals, and clustering by school. We chose the GLMM approach for several reasons (98). First, analyses provide proper weighting when cluster sizes vary, which will be likely given the distribution of schools at Fort Peck (87–89, 97, 99). GLMMs are also the most frequently employed analytic method to adjust for the longitudinal nature of SWDs, and were chosen over the Generalized Estimating Equations (GEEs) because GEEs show inflated Type 1 error rates when the number of clusters is small, as is the case with the number of schools at Fort Peck (97). The GLMMs also allow us to model the unique effects of time that are evident in the SWD trial (this will be helpful, as sexual risk has been shown to vary over time in control group conditions at Fort Peck) (87–89, 97, 99).

Our quantitative data analyses also evaluate the influence of demographic factors, condom use intention, self-efficacy, refusal skills, knowledge, and motivation. Missing data is examined using multiple imputation, where missing values are replaced by a set of plausible values to generate a single estimate of the parameters of interest (100). Sensitivity analyses will be used to assess the robustness of primary results attributable to changes in assumptions regarding missing data by examining imputed and non-imputed data, adjusted for clustering (101, 102). STATA and R statistical software packages will be used to conduct the statistical analyses (103).

We estimate that a total of 456 students will be enrolled in NE. For our primary outcome variable, we expect to increase condom use as measured by the proportion of condom use relative to frequency of sexual intercourse from baseline to 12 months. Given our SWD, with an α of 0.05, power of 0.8, Nu = 292, DEsw = 1.3273, and the expectation of 15% attrition during the study, a sample size of 456 will allow the detection of a 0.14 increase in the proportion of condom use relative to the frequency of sexual intercourse from baseline to the 12-month observation period (71–74).

For our systems level and the evaluation of the SRH services coordination on the reservation, we use qualitative data analysis. Epi Team tracking logs developed for NE based on the CDC's 8 service domains for improving SRH services for youth are transcribed and analyzed by coding for emergent themes that portray ongoing barriers and/or strengths in coordinating SRH services for Fort Peck youth. We sort the qualitative codes, relative to the CDC's 8 service domains. Then, within each service domain, we ascertain the axial and theoretical underpinnings relative to each. Atlas.ti software are used to develop open codes which are shared with the Epi Team and the CAB for discussion, refinement, and approval (104).



Fidelity, Acceptability, and Sustainability

In addition to the actual intervention to measure SRH outcomes in AI youth, NE includes two qualitative methods of intervention fidelity and acceptability assessment to monitor and enhance the reliability and validity of the intervention. First, fidelity recommendations from the National Institutes of Health Behavior Change Consortium are implemented across 5 areas of study design and specifically include qualitative documentation of research team training, delivery of the intervention, receipt of the intervention, and enactment of intervention skills using Fidelity, Acceptability, and Sustainability (FAS) forms developed by the CAB and the research team members (82). Second, focus groups are an additional qualitative assessment to determine fidelity and acceptability, given the utility of focus groups in inductively determining key issues and ideas, their ability to elucidate process-oriented outcomes, and their use in previous SRH intervention evaluation studies (105, 106). We implement 4 to 8 focus groups at 12 months upon completion of the intervention in each cluster with students, parents/legal guardians, teachers and professionals from schools, agencies, and health care organizations.

The FAS forms and focus groups are analyzed using a grounded theory approach (107). All themes that emerge from the FAS forms and focus groups are reviewed, discussed, and agreed upon by the CAB. We will triangulate the qualitative data from our fidelity and acceptability strategies with the results from the data analyses of the primary, secondary, and tertiary outcomes to understand the value and effectiveness of NE's intervention levels (108–111). This analytical process will be conducted in iterative conversations between the study's CAB and research team members to reach consensus about NE's overall efficacy. Our overall goal is to use our findings to establish a culturally relevant sustainability plan for the integration of NE into extant Fort Peck infrastructures, and eventually replication NE in other tribal communities to prevent STIs, HIV, HCV, and teen pregnancy among AI youth (112–114).




ETHICS AND DISSEMINATION


Ethical Approval

NE's ethical approval has had several steps. All of NE's research protocol s were reviewed and discussed amongst the research team members and the CAB for agreement and approval. NE's research protocols were then reviewed by the Fort Peck Institutional Review Board (IRB) for approval. Finally, the research protocols were sent to the MSU IRB as MSU policies require approval from a tribal IRB or tribal governance board, such as a tribal council, prior to the MSU IRB providing ethical approval for the study.



Dissemination

The 15-year partnership between the Fort Peck Tribes and MSU researchers has resulted in numerous peer-reviewed publications, national presentations, and documentary films. Results of NE will continue our partnership's established record of disseminating research findings to scientific, professional, and community audiences. Work associated with NE will be presented at Fort Peck community meetings, to the Fort Peck Tribal Executive Board, on local radio, in the tribal newspaper, and presented to staff and faculty from the local high schools.




DISCUSSION


Limitations

NE has anticipated limitations. First, our study relies on a number of widely-used self-reported measures of sexual risk behaviors, which may risk social desirability bias. We have successfully used these measures in our past exploratory studies at Fort Peck with AI youth and we are confident that they give accurate results of our outcome variables. Furthermore, our use of iPad increases perceived privacy. Previous studies of questionnaire administration modalities have documented that social desirability bias is a factor that may be mitigated by the use of password protected data collection devices when screening youth for health risk behaviors (115–117). Second, recruitment and retention of students may pose challenges, which we address by working closely with our CAB, all of whom have deep roots with the families and communities at Fort Peck. In addition, NE's Fort Peck based research team members are trusted tribal members with extensive experience working in the schools on the reservation and can work with school staff, youth, and families to recruit and retain participants. NE's Principal Investigator's 15 years of research experience with the Fort Peck Tribes is also an asset for addressing recruitment and retention. Despite recruitment and retention being a stated limitation, given the combined strengths of NE's Fort Peck- and MSU-based research team members and the CAB, we are confident in our ability to recruit and retain an adequate sample size to detect a treatment effect set at a power of 80%, thereby establishing the potential generalizability of NE. Third, potential contamination is possible to sites that have not yet entered or completed the intervention. However, we anticipate that cross-contamination will not occur because the 5 schools participating in NE are situated 15 to more than 30 miles from each other in distinctive, self-contained rural reservation communities. Fourth, under the SWD, there is the possibility that an unobserved 3-way interaction will exist for time by cluster by intervention. Based on our work with the Fort Peck community and the multiple factors we have documented as implicated in sexual risk-taking among youth on the reservation in our exploratory studies, we do not expect appreciable exogenous or endogenous temporal impacts on sexual risk outside of the intervention. The small likelihood of this possibility is outweighed by the Fort Peck Tribes' requirement that all youth from each of the communities be able to receive the full intervention. Hence our decision to use the SWD.



Discussion

NE was designed as part of a long standing tribal-academic partnership between the Fort Peck Tribes and MSU at the bequest of the Fort Peck Tribal Council. NE's innovative design is the result of an integration of current academic knowledge with tribally specific data, cultural wisdom, and existing reservation resources.

NE's individual level utilizes an adaptation of Native Stand, an evidence based sexual health curriculum for AI youth. Native Stand has been adapted for use in other tribal communities as a stand-alone SRH curriculum for AI youth (47, 77). In NE, Native Stand is integrated into the study's multi-level design as part of a larger community-wide initiative to reduce SRH disparities among AI youth. Specifically, we reduced Native Stand's standard 28 modules to 18 with a focus on healthy relationships, decision making, mental health and substance use, and communication skills. NE's family level has adapted the Native Voices curriculum for parents/legal guardians which was originally designed by the Centers for Disease Control and Prevention (CDC) as a one-time STI/HIV prevention educational session for AI youth. In NE we have adapted Native Voices for parents/legal guardians based on recommendations by the CDC for parental adaptions to Native Voices that have not been previously undertaken with AI families in an RCT (48). NE's community level involves cultural mentors teaching youth participating in the intervention. Existing cultural mentoring programs for AI youth have primarily been designed to address substance use, juvenile delinquency, and suicide prevention (49, 50). NE fills a gap in the body of research on the use of older adults and elders to strengthen AI youths' understanding of their traditional beliefs and practices about topics related to SRH. NE's system level utilizes the CDC's Contraceptive and Reproductive Health. Services for Teens Evidence-based Clinical Best Practices Guide to evaluate the coordination of SRH services for AI youth in a tribal community (53, 59, 81). The CDC guide was developed based on research with non-Native SRH–serving agencies and provides recommendations for tribal communities that, to our knowledge, have not been used in an Indigenous community. The adaptions made to Native Stand, Native Voices, and the CDC's Contraceptive and Reproductive Health Services for Teens: Evidence-based Clinical Best Practices Guide in combination with the creation of a SRH cultural mentoring program were the result of collaborative efforts between the study's CAB and members of the Fort Peck and MSU research team members.

NE's methodological approach combines a cluster-randomized SWD within a CBPR framework. We use quantitative and qualitative methods to assess our outcome variables. Further, NE has a fidelity, acceptability, and sustainability component using a combination of evaluation forms to document how the intervention was implemented and focus groups to ascertain how participants experienced the intervention. NE's multi-level design is consistent with the emerging field of Indigenous intervention science. In a review of 21 RCTs, Dickerson et al. found that integration of cultural contexts and traditional knowledge with western scientific methodologies warranted qualitative and quantitative techniques as well as CBPR strategies to generate culturally adapted RCT designs with Indigenous communities in the United States (118). Additionally, Jerrigan et al. highlight the importance of developing evidence based multi-level intervention designs in partnership with tribal communities that address the historical and contemporary contextual issues in tribal communities shaping health disparities (119). Others suggest that multi-level interventions are needed to build local capacity that can effect systems and the interactions within systems in tribal communities to make structural and policies changes that can ultimately impact individual level health outcomes (120). By incorporating individual-, family-, community-, and system-level context-specific factors in AI youth's human ecology, NE is positioned to intervene in behaviors, situations, and structures that lead to SRH disparities in tribal communities. Our qualitative and quantitative techniques and the multiple ways in which we triangulate our findings also can contribute to new conceptual and analytical paradigms for analyzing the effectiveness of RCTs within the unique cultural context of tribal communities (121).




CONCLUSION

NE seeks to understand the complex factors influencing SRH among AI youth to ultimately reduce SRH disparities in tribal communities. NE integrates current public health knowledge about how to prevent STIs, HIV, HCV, and teen pregnancy with traditional Assiniboine and Sioux cultural values and existing tribal resources and infrastructure. NE is consistent with Fort Peck tribal values, belief systems, and ways of life on the reservation; thus, it is more likely to result in decreased SRH disparities. The CBPR process by which NE was developed can be generalizable to other AI communities with similar values, belief systems, and ways of life. NE can also serve as an evidence-based, culturally adapted, and multi-level, multi-component SRH intervention for AI youth and families aiming to prevent and reduce STIs, HIV, HCV, and teen pregnancy in AI communities.



DATA AVAILABILITY STATEMENT

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



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Montana State University Institutional Review Board and Fort Peck Tribes Institutional Review Board. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

The authors of this manuscript were the original research team members that designed the randomized control trial presented in this manuscript. ER completed the writing of the manuscript. OJ, PF, AR, RG, MA, MP, and JB reviewed the manuscript and provided editorial and content specific feedback. MP conducted the formatting for the manuscript. All authors have reviewed the submitted manuscript and approve the manuscript for submission.



FUNDING

The study presented in this manuscript was funded by NIH NIMHD, Award #R01MD012761. No-01. ER (Principal Investigator). The study's ClinicalTrials.gov number is: NCT03694418.



REFERENCES

 1. Gryczynski J, Johnson JL. Challenges in public health research with American Indians and other small ethnocultural minority populations. Subst Use Misuse. (2011) 46:1363–71. doi: 10.3109/10826084.2011.592427

 2. Korngiebel DM, Taualii M, Forquera R, Harris R, Buchwald D. Addressing the challenges of research with small populations. Am J Public Health. (2015) 105:1744–7. doi: 10.2105/ajph.2015.302783

 3. Center for Disease Control Prevention (CDC). Sexual Risk Behaviors: HIV, STD, & Teen Precnancy. (2015). Available online at: http://www.cdc.gov/healthyyouth/sexualbehaviors (accessed August 10, 2017).

 4. de Ravello L, Tulloch S, Taylor M. We will be known forever by the tracks we leave: rising up to meet the reproductive health needs of American Indian and Alaska native youth. Am Indian Alsk Native Ment Health Res. (2012) 19:1–10. doi: 10.5820/aian.1901.2012.i

 5. Center for Disease Control Prevention (CDC). Social Determinants And Eliminating Disparities In Teen Pregnancy. (2020). Available online at: https://www.cdc.gov/teenpregnancy/about/social-determinants-disparities-teen-pregnancy.htm#disparities (accessed September 24, 2021).

 6. McMahon TR, Hanson JD, Griese ER, Kenyon DB. Teen pregnancy prevention program recommendations from urban and reservation northern plains American Indian community members. Am J Sex Ed. (2015) 10:218–41. doi: 10.1080/15546128.2015.1049314 PubMed PMID: PMC4606818.

 7. Hagen JW, Skenandore AH, Scow BM, Schanen JG, Clary FH. Adolescent pregnancy prevention in a rural native American community. J Fam Soc Work. (2012) 15:19–33. doi: 10.1080/10522158.2012.640926

 8. Garwick AW, Rhodes KL, Peterson-Hickey M, Hellerstedt WL. Native teen voices: adolescent pregnancy prevention recommendations. J Adolesc Health. (2008) 42:81–8. doi: 10.1016/j.jadohealth.2007.08.004

 9. Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. National Vital Statistics Reports. Births: Final Data for 2017. Center for Disease Control and Prevention, National Center for Health Statistics. Natl Vital Stat Syst. (2018) 67:1–50.

 10. Martin JA, Hamilton BE, Osterman MJK, Curtin SC, Mathews TJ. National Vital Statistics Reports. Births: Final data for 2012. Center for Disease Control and Prevention (2013).

 11. Hamilton BE, Martin JA, Osterman MJK, Curtin SC, Mathews TJ. National Vital Statistics Reports. Births: Final data for 2014. Center for Disease Control and Prevention (2015).

 12. Hamilton BE, Martin JA, Ventura SJ. National Vital Statistics Reports. Births: Preliminary data for 2007. Center for Disease Control and Prevention (2009).

 13. Center for Disease Control Prevention (CDC). Sexually Transmitted Disease Surveillance 2019. (2020). Available online at: https://www.cdc.gov/std/statistics/2019/default.htm (accessed September 22, 2021).

 14. Center for Disease Control Prevention (CDC). Health Disparities in HIV/AIDS, Viral Hepatitis, STDs, and TB: American Indians and Alaska Natives. (2020). Available online at: https://www.cdc.gov/nchhstp/healthdisparities/americanindians.html (accessed September 24, 2021).

 15. Center for Disease Control Prevention (CDC). Estimated HIV Incidence- American Indian/Alaska Native, White, 2015-2019. (2021). Available online at: https://gis.cdc.gov/grasp/nchhstpatlas/tables.html (accessed September 24, 2021).

 16. Leston J, Finkbonner J. The need to expand access to Hepatitis C Virus drugs in the Indian Health Service. JAMA. (2016) 316:817–8. doi: 10.1001/jama.2016.7186

 17. Center for Disease Control Prevention (CDC). Youth Risk Behavior Survey Data. (2019). Available online at: www.cdc.gov/yrbs.

 18. Montana Office of Public Instruction. Montana Youth Risk Behavior Survey. (2019). Available online at: https://opi.mt.gov/Portals/182/Page%20Files/YRBS/2019YRBS/2019_MT_YRBS_FullReport.pdf.

 19. Center for Disease Control Prevention (CDC). Sexually Transmitted Disease Surveillance. (2019). Available online at: https://www.cdc.gov/std/statistics/.

 20. Montana Department of Public Heath and Human Services. Communicable Disease in Montana: Annual Report 2018. (2018).

 21. United Stated Census Bureau (USCB),. QuickFacts Montana. (2019). Available online at: https://www.census.gov/quickfacts/MT.

 22. Whitesell NR, Asdigian NL, Kaufman CE, Big Crow C, Shangreau C, Keane EM, et al. Trajectories of substance use among young American Indian adolescents: patterns and predictors. J Youth Adolesc. (2014) 43:437–53. doi: 10.1007/s10964-013-0026-2

 23. Whitesell NR, Kaufman CE, Keane EM, Crow CB, Shangreau C, Mitchell CM. Patterns of substance use initiation among young adolescents in a northern plains American Indian tribe. Am J Drug Alcohol Abuse. (2012) 38:383–8. doi: 10.3109/00952990.2012.694525

 24. de Ravello L, Everett Jones S, Tulloch S, Taylor M, Doshi S. Substance use and sexual risk behaviors among American Indian and Alaska native high school students. J Sch Health. (2014) 84:25–32. doi: 10.1111/josh.12114

 25. Rutman S, Taualii M, Ned D, Tetrick C. Reproductive health and sexual violence among urban American Indian and Alaska native young women: select findings from the national survey of family growth (2002). Matern Child Health J. (2012) 16:347–52. doi: 10.1007/s10995-012-1100-1

 26. Sarche M, Spicer P. Poverty and health disparities for American Indian and Alaska native children. Ann N Y Acad Sci. (2008) 1136:126–36. doi: 10.1196/annals.1425.017

 27. Hellerstedt WL, Peterson-Hickey M, Rhodes KL, Garwick A. Environmental, social, and personal correlates of having ever had sexual intercourse among American Indian youths. Am J Public Health. (2006) 96:2228–34. doi: 10.2105/AJPH.2004.053454

 28. Chewning B, Douglas J, Kokotailo PK, Lacourt J, Clair D, Wilson D. Protective factors associated with American Indian adolescents' safer sexual patterns. Matern Child Health J. (2001) 5:273–80. doi: 10.1023/a:1013037007288

 29. Hanson JD, McMahon TR, Griese ER, Kenyon DB. Understanding gender roles in teen pregnancy prevention among American Indian youth. Am J Health Behav. (2014) 38:807–15. doi: 10.5993/AJHB.38.6.2

 30. Kaufman CE, Desserich J, Big Crow CK, Holy Rock B, Keane E, Mitchell C. Culture, context, and sexual risk among Northern Plains American Indian youth. Soc Sci Med. (2007) 64:2152–64. doi: 10.1016/j.socscimed.2007.02.003

 31. Aguilera S, Plasencia AV. Culturally appropriate HIV/AIDS and substance abuse prevention programs for urban native youth. J Psychoact Drugs. (2005) 37:299–304. doi: 10.1080/02791072.2005.10400523

 32. Leston JD, Jessen CM, Simons BC. Alaska native and rural youth views of sexual health: a focus group project on sexually transmitted diseases, HIV/AIDS, and unplanned pregnancy. Am Indian Alsk Native Ment Health Res. (2012) 19:1–14. doi: 10.5820/aian.1901.2012.1

 33. Kaufman C, Beals J, Mitchell C, Lemaster P, Fickenscher A, Teams T. Stress, trauma, and risky sexual behaviour among American Indians in young adulthood. Cult Helth Sex. (2004) 6:301–18. doi: 10.1080/13691050310001645032

 34. Battiste M editor. Reclaiming Indigenous Voice and Vision. Vancouver, BC: UBC Press (2000).

 35. Wilson S. Research is Ceremony: Indigenous Research Methods. Nova Scotia: Fernwood Publishing (2008).

 36. Cochran PAL, Marshall CA, Garcia-Downing C, Kendall E, Cook D, McCubbin L, et al. Indigenous ways of knowing: implications for participatory research and community. Am J Public Health. (2008) 98:22–7. doi: 10.2105/AJPH.2006.093641

 37. Norman K, Denzin YSL, Smith LT. Handbook of Critical and Indigenous Methodologies. Thousand Oaks, CA. (2008).

 38. Christopher S, Watts V, McCormick AK, Young S. Building and maintaining trust in a community-based participatory research partnership. Am J Public Health. (2008) 98:1398–406. doi: 10.2105/ajph.2007.125757

 39. Smith LT. Decolonizing Methodologies: Research and Indigenous Peoples. London: Zed (2012).

 40. Craig Rushing S, Stephens D, Shegog R, Torres J, Gorman G, Jessen C, et al. Healthy Native Youth: improving access to effective, culturally-relevant sexual health curricula. Front Public Health. (2018) 6:225. doi: 10.3389/fpubh.2018.00225

 41. Whitbeck LB, Hoyt DR, McMorris BJ, Chen X, Stubben JD. Perceived discrimination and early substance abuse among American Indian children. J Health Soc Behav. (2001) 42:405–24.

 42. Cahn MA, Harvey SM, Gonzales K. Use of sexual health services among American Indian and Alaska Native women. Women Health. (2019) 59:953–66. doi: 10.1080/03630242.2019.1584144

 43. Ranji U, Long M, Salganicoff A, Silow-Carroll SR, Carrie Rodin D, Kellenberg R. Beyond the Numbers: Access to Reproductive Health Care for Low-Income Women in Five Communities. Kaiser Family Foundation (2019).

 44. Goodkind JR, Lanoue MD, Milford J. Adaptation and implementation of cognitive behavioral intervention for trauma in schools with American Indian youth. J Clin Child Adolesc Psychol. (2010) 39:858–72. doi: 10.1080/15374416.2010.517166

 45. Okamoto SK, Helm S, Pel S, McClain LL, Hill AP, Hayashida JKP. Developing empirically based, culturally grounded drug prevention interventions for indigenous youth populations. J Behav Health Serv Res. (2014) 41:8–19. doi: 10.1007/s11414-012-9304-0

 46. Baldwin JA, Rolf JE, Johnson J, Bowers J, Benally C, Trotter RT. Developing culturally sensitive HIV/AIDS and substance abuse prevention curricula for native American youth. J Sch Health. (1996) 66:322–7. doi: 10.1111/j.1746-1561.1996.tb03410.x

 47. Smith MU, Rushing SC. Native STAND (students together against negative Decisions): evaluating a school-based sexual risk reduction intervention in Indian boarding schools. Health Educ Monogr. (2011) 28:67–74.

 48. Craig Rushing S, Gardner W. Native VOICES: Adapting a video-based sexual health intervention for American Indian teens and young adults using the ADAPT-ITT model. Am Indian Alsk Native Ment Health Res. (2016) 23:24–46. doi: 10.5820/aian.2301.2016.24

 49. Schweigman K, Soto C, Wright S, Unger J. The relevance of cultural activities in ethnic identity among California Native American youth. J Psychoact Drugs. (2011) 43:343–8. doi: 10.1080/02791072.2011.629155

 50. Moilanen KL, Markstrom CA, Jones E. Extracurricular activity availability and participation and substance use among American Indian adolescents. J Youth Adolesc. (2014) 43:454–69. doi: 10.1007/s10964-013-0088-1

 51. Rushing SNC, Hildebrandt NL, Grimes CJ, Rowsell AJ, Christensen BC, Lambert WE. Healthy & empowered youth: a positive youth development program for native youth. Am J Prev Med. (2017) 52:S263–7. doi: 10.1016/j.amepre.2016.10.024

 52. Chadda RK, Deb KS. Indian family systems, collectivistic society and psychotherapy. Indian J Psychiatry. (2013) 55:S299–309. doi: 10.4103/0019-5545.105555

 53. Romero LM, Middleton D, Mueller T, Avellino L, Hallum-Montes R. Improving the implementation of evidence-based clinical practices in adolescent reproductive health care services. J Adolesc Health. (2015) 57:488–95. doi: 10.1016/j.jadohealth.2015.07.013

 54. Sahota PC. Community-Based Participatory Research in American Indian and Alaska Native Communities. Washinton, DC: National Congress of American Indians Policy Research (2010).

 55. Rink E, Bird EAR, Fourstar K, Ricker A, Runs-Above/Meyers W, Hallum-Montes R. Partnering with American Indian communities in strength-based collaborative health research: guiding principles from the fort peck ceremony of researchproject. Am Indian Alsk Native Ment Health Res. (2016) 23:187–205. doi: 10.5820/aian.2303.2016.187

 56. Israel BA, Schulz AJ, Parker EA, Becker AB, Allen AJ, Gozman JR. Critical issues in developing and following CBPR principles. In: Minkler M, Wallerstein N, editors. Community-Based Participatory Resarch For Health (2008).

 57. Wallerstein N, Duran B. Using community-based participatory research to address health disparities. Health Promot Pract. (2006) 7:312–23. doi: 10.1177/1524839906289376

 58. Wallerstein N, Duran B. The conceptual, historical, and practice roots of community based participatory research and related participatory traditions. In: Minkler M, Wallerstein N, editors. Community Based Participatory Research for Health. San Francisco, CA: Jossey-Bass (2003). p. 27–52.

 59. Gavin L, Moskosky S, Carter M, Curtis K, Glass E, Godfrey E, et al. Providing quality family planning services: recommendations of CDC and the US Office of Population Affairs. MMWR. (2014) 63:1–54.

 60. Miller DR. The History of the Assiniboine and Sioux Tribes of the Fort Peck Indian Reservation, 1600-2012. Second edition. Editors: Smith DJ, McGeschick J, Shanley J, Shields C, Poplar, Montana: Fort Peck Community College (2012).

 61. Montana Department of Public Health Human Services. Montana Teen Birth and Pregnancy Report. (2014). Available online at: http://dphhs.mt.gov/Portals/85/publichealth/documents/WMH/2014%20Teen%20Birth%20and%20Pregnancy%20Report%20Final.pdf (accessed January 15, 2017).

 62. Montana Department of Public Health and Human Services. Trends in Teen Pregnancies And Their Outcomes in Montana: Years 1991-2005. Helena, MT: Office of Vital Statistics (2008).

 63. Montana Department of Public Health and Human Services. Vital Statistics for Females Aged Between 12 and 24. Helena, MT: Office of Vital Statistics (2008).

 64. Montana Department of Public Health Human Services. Health Indicator Report of ID- Sexually Transmitted Disease Incidence Rate. (2021). Available online at: http://ibis.mt.gov/indicator/view/IDSTDRate.Cnty.html (accessed September 24, 2021).

 65. Minichiello S. Tester addresses human trafficking in the Bakken. Sidney Herald. (2014) 31:2014.

 66. Rink E, Anastario M, Johnson O, GrowingThunder R, Firemoon P, Ricker A, et al. The development and testing of a multi-level, multi-component pilot intervention to reduce sexual and reproductive health disparities in a tribal community. J Ethn Cult Divers Soc Work. (2020) 30:138–48. doi: 10.1080/15313204.2020.1770655

 67. Anastario M, FireMoon P, Rink E. Sexual risk behaviors and the legacy of colonial violence among Northern plains American Indian youth: a mixed methods exploratory study. Soc Sci Med. (2020) 258:113120. doi: 10.1016/j.socscimed.2020.113120

 68. Anastario M, FireMoon P, Ricker A, Holder S, Rink E. Self-reported exposure to sexual and reproductive health information among American Indian youth: implications for technology based intervention. J Health Commun. (2020) 25:412–20. doi: 10.1080/10810730.2020.1777599

 69. Rink E, Knight K, Ellis C, McCormick A, Firemoon P, Held S, et al. Using community-based participatory research to design, conduct, and evaluate randomized controlled trials with American Indian communities. Prev Chronic Dis. (2020) 17:1–12. doi: 10.5888/pcd17.200099

 70. Hussey MA, Hughes JP. Design and analysis of stepped wedge cluster randomized trials. Contemp Clin Trials. (2007) 28:182–91. doi: 10.1016/j.cct.2006.05.007

 71. Brown CA, Lilford RJ. The stepped wedge trial design: a systematic review. BMC Med Res Methodol. (2006) 6:54. doi: 10.1186/1471-2288-6-54

 72. Mdege ND, Man MS, Taylor Nee Brown CA, Torgerson DJ. Systematic review of stepped wedge cluster randomized trials shows that design is particularly used to evaluate interventions during routine implementation. J Clin Epidemiol. (2011) 64:936–48. doi: 10.1016/j.jclinepi.2010.12.003

 73. Woertman W, de Hoop E, Moerbeek M, Zuidema SU, Gerritsen DL, Teerenstra S. Stepped wedge designs could reduce the required sample size in cluster randomized trials. J Clin Epidemiol. (2013) 66:752–8. doi: 10.1016/j.jclinepi.2013.01.009

 74. Hemming K, Haines TP, Chilton PJ, Girling AJ, Lilford RJ. The stepped wedge cluster randomised trial: rationale, design, analysis, and reporting. Br Med J. (2015) 350:h391. doi: 10.1136/bmj.h391

 75. Bronfenbrenner U. Developmental ecology through space and time: A future perspective. Examining lives in context: Perspectives on the ecology of human development. Washington, DC: American Psychological Association (1995). p. 619–47.

 76. Bronfenbrenner U. Environments in developmental perspective: Theoretical and operational models. Measuring environment across the life span: Emerging methods and concepts. Washington, DC: American Psychological Association (1999). p. 3–28.

 77. Smith MU, DiClemente RJ. STAND a peer educator training curriculum for sexual risk reduction in the rural South. students together against negative decisions. Prev Med. (2000) 30:441–9. doi: 10.1006/pmed.2000.0666

 78. Dewit DJ, Dubois D, Erdem G, Larose S, Lipman EL. The role of program-supported mentoring relationships in promoting youth mental health, behavioral and developmental outcomes. Prev Sci. (2016) 17:646–57. doi: 10.1007/s11121-016-0663-2

 79. Higley E, Walker SC, Bishop AS, Fritz C. Achieving high quality and long-lasting matches in youth mentoring programmes: a case study of 4Results mentoring. Fam Soc. (2016) 21:240–8. doi: 10.1111/cfs.12141

 80. Molpeceres MA, Pinazo S, Aliena R. Older adult mentors and youth at risk: challenges for intergenerational mentoring programs in family-centered cultures. J Intergener Relatsh. (2012) 10:261–75. doi: 10.1080/15350770.2012.697415

 81. Hallum-Montes R, Middleton D, Schlanger K, Romero L. Barriers and facilitators to health center implementation of evidence-based clinical practices in adolescent reproductive health services. J Adolesc Health. (2016) 58:276–83. doi: 10.1016/j.jadohealth.2015.11.002

 82. Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et al. Enhancing treatment fidelity in health behavior change studies: best practices and recommendations from the NIH Behavior change consortium. Health Psychol. (2004) 23:443–51. doi: 10.1037/0278-6133.23.5.443

 83. Steckler A. The use of qualitative evaluation methods to test internal validity: an example in a work site health promotion program. Eval Health Prof. (1989) 12:115–33. doi: 10.1177/016327878901200201

 84. Steckler A, Steckler A, Linnan L editors. Process Evaluation for Public Health Interventions and Research. Hoboken, NJ: Jossey-Bass/Wiley (2002).

 85. Patton M. Qualitative Research and Evaluation Methods. Thousand Oaks, CA: Sage (2002).

 86. DiClemente RJ, Salazar LF, Crosby RA. A review of STD/HIV preventive interventions for adolescents: sustaining effects using an ecological approach. J Pediatr Psychol. (2007) 32:888–906. doi: 10.1093/jpepsy/jsm056

 87. Kaufman CE, Mitchell CM, Beals J, Desserich JA, Wheeler C, Keane EM, et al. Circle of life: rationale, design, and baseline results of an hiv prevention intervention among young American Indian adolescents of the Northern plains. Prev Sci. (2010) 11:101–12. doi: 10.1007/s11121-009-0153-x

 88. Kaufman CE, Litchfield A, Schupman E, Mitchell CM. Circle of Life HIV/AIDS-prevention intervention for American Indian and Alaska Native youth. Am Indian Alsk Native Ment Health Res. (2012) 19:140–53. doi: 10.5820/aian.1901.2012.140

 89. Kaufman CE, Whitesell NR, Keane EM, Desserich JA, Giago C, Sam A, et al. Effectiveness of Circle of Life, an HIV-preventive intervention for american indian middle school youths: a group randomized trial in a Northern Plains tribe. Am J Public Health. (2014) 104:e106–e12. doi: 10.2105/ajph.2013.301822

 90. Tingey L, Mullany B, Chambers R, Hastings R, Barlow A, Rompalo A. The respecting the circle of life trial for American Indian adolescents: rationale, design, methods, and baseline characteristics. AIDS Care. (2015) 27:885–91. doi: 10.1080/09540121.2015.1015481

 91. Villarruel AM, Cherry CL, Cabriales EG, Ronis DL, Zhou Y. A parent–adolescent intervention to increase sexual risk communication: results of a randomized controlled trial. AIDS Educ Prev. (2008) 20:371–83. doi: 10.1521/aeap.2008.20.5.371

 92. Schuster MA, Corona R, Elliott MN, Kanouse DE, Eastman KL, Zhou AJ, et al. Evaluation of talking parents, healthy teens, a new worksite based parenting programme to promote parent-adolescent communication about sexual health: randomised controlled trial. BMJ. (2008) 337:a308. doi: 10.1136/bmj.39609.657581.25

 93. Montgomery-Andersen R. “Today we are not good at talking about these things”: a mixed methods study of Inuit parent/guardian-youth sexual health communication in Greenland. Int J Indig Health. (2014) 10:2014–83. doi: 10.18357/ijih.101201513197

 94. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: building an international community of software platform partners. J Biomed Health Inform. (2019) 95:103208. doi: 10.1016/j.jbi.2019.103208

 95. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—a metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Health Inform. (2009) 42:377–81. doi: 10.1016/j.jbi.2008.08.010

 96. Garcia RI, Tiwari T, Ramos-Gomez F, Heaton B, Orozco M, Rasmussen M, et al. Retention strategies for health disparities preventive trials: findings from the early childhood caries collaborating centers. J Public Health Dent. (2017) 77:63–77. doi: 10.1111/jphd.12182

 97. Fitzmaurice GM, Laird NM, Ware JH. Generalized Linear Mixed Effects Models. In: Applied Longitudinal Analysis. Hoboken, NJ: Wiley (2011).

 98. Sharples K, Breslow N. Regression analysis of correlated binary data: some small sample results for the estimating equation approach. J Stat Comput Simul. (1992) 42:1–20. doi: 10.1080/00949659208811406

 99. Barker D, McElduff P, D'Este C, Campbell MJ. Stepped wedge cluster randomised trials: a review of the statistical methodology used and available. BMC Med Res Methodol. (2016) 16:69. doi: 10.1186/s12874-016-0176-5

 100. Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychol Methods. (2002) 7:147–77. doi: 10.1037/1082-989X.7.2.147

 101. Graham J, Cumsile P, Elek F. Methods for handling missing data. In: Weiner I, editor Handbook of Psychology. Hoboken NJ: John Wiley and Sons (2003).

 102. Enders CK. Applied Missing Data Analysis. Guilford Publications (2010).

 103. StatCorp. Stata 14.1. College Station, TX: Stata Corporation(2015).

 104. ATLAS.ti. ATLAS.ti. ATLAS.ti Scientific Software Development Gmbh (2018).

 105. Hesse-Biber SN, Leavy P. Focus Group Interviews. The Practice of Qualitative Research 2nd ed. Los Angeles, CA Sage (2010).

 106. Morgan D. Focus Groups as Qualitative Research. Thousand Oaks, CA: Sage (1996).

 107. Corbin J, Strauss A. Basics of Qualitative Research: Techniques and Procedures for Developing Grounded Theory. 4th ed. London: Sage (2014).

 108. Borek AJ, Abraham C, Smith JR, Greaves CJ, Tarrant M. A checklist to improve reporting of group-based behaviour-change interventions. BMC Public Health. (2015) 15:963. doi: 10.1186/s12889-015-2300-6

 109. Kegeles SM, Rebchook G, Tebbetts S, Arnold E. Facilitators and barriers to effective scale-up of an evidence-based multilevel HIV prevention intervention. Implement Sci. (2015) 10:50. doi: 10.1186/s13012-015-0216-2

 110. Mason WA, Fleming CB, Thompson RW, Haggerty KP, Snyder JJ. A framework for testing and promoting expanded dissemination of promising preventive interventions that are being implemented in community settings. Prev Sci. (2014) 15:674–83. doi: 10.1007/s11121-013-0409-3

 111. Frerichs L, Lich KH, Dave G, Corbie-Smith G. Integrating systems science and community-based participatory research to achieve health equity. Am J Public Health. (2016) 106:215–22. doi: 10.2105/ajph.2015.302944

 112. Mail PD, Conner J, Conner CN. New collaborations with native Americans in the conduct of community research. Health Educ Behav. (2006) 33:148–53. doi: 10.1177/1090198104272054

 113. Noe TD, Manson SM, Croy C, McGough H, Henderson JA, Buchwald DS. The influence of community-based participatory research principles on the likelihood of participation in health research in American Indian communities. Ethn Dis. (2007) 17:S6–14.

 114. Simonds V, Christopher S. Adapting western research methods to indigenous ways of knowing. Am J Public Health. (2013) 103:2185–92. doi: 10.2105/ajph.2012.301157

 115. Ghanem KG. Audio computer assisted self interview and face to face interview modes in assessing response bias among STD clinic patients. Sex Transm Infect. (2005) 81:421–5. doi: 10.1136/sti.2004.013193

 116. Newman JC, Des Jarlais DC, Turner CF, Gribble J, Cooley P, Paone D. The differential effects of face-to-face and computer interview modes. Am J Public Health. (2002) 92:294–7. doi: 10.2105/ajph.92.2.294

 117. Macalino GE, Celentano DD, Latkin C, Strathdee SA, Vlahov D. Risk behaviors by audio computer-assisted self-interviews among HIV-seropositive and HIV-seronegative injection drug users. AIDS Educ Prev. (2002) 14:367–78. doi: 10.1521/aeap.14.6.367.24075

 118. Dickerson D, Baldwin JA, Belcourt A, Belone L, Gittelsohn J, Keawe'aimoku Kaholokula J, et al. Encompassing cultural contexts within scientific research methodologies in the development of health promotion interventions. Prev Sci. (2020) 21:33–42. doi: 10.1007/s11121-018-0926-1

 119. Blue Bird Jernigan V, D'Amico EJ, Duran B, Buchwald D. Multilevel and community-level interventions with Native Americans: challenges and opportunities. Prev Sci. (2020) 21:65–73. doi: 10.1007/s11121-018-0916-3

 120. Trickett EJ, Beehler S, Deutsch C, Green LW, Hawe P, McLeroy K, et al. Advancing the science of community-level interventions. Am J Public Health. (2011) 101:1410–9. doi: 10.2105/ajph.2010.300113

 121. Rasmus SM, Whitesell NR, Mousseau A, Allen J. An intervention science to advance underrepresented perspectives and Indigenous self-determination in health. Prev Sci. (2020) 21:83–92. doi: 10.1007/s11121-019-01025-1

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 reviewer LT declared a shared affiliation with the author AR to the handling editor at the time of review.

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.

Copyright © 2022 Rink, Firemoon, Anastario, Johnson, GrowingThunder, Ricker, Peterson and Baldwin. 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/inline_1.gif





OPS/images/fpubh-10-823228-g003.gif
Factors NotInfluonced by KE Factors Influonced by NE

INDIVIDUAL

commniry
svstens
) = .






OPS/images/fpubh-10-823228-t001.jpg
Individual

Native Stand (NS): 18-session
school-based curriculum delivered
twice a month over 9 months in NE's
5 participating schools. NS will be
integrated into the schools’ existing
class schedules.

NS 1: Introduction to an overview of
NE and Native Stand

NS 2: Culture and tradition-part 1
NS 3: Culture and tradition-part 2

NS 4: Healthy relationships-part 1
NS 5: Healthy relationships-part 2

NS 6: Reproductive health-part 1
NS 7: Reproductive health-part 2

NS 8: Pregnancy and parenting
NS 9: Preventing pregnancy

NS 10: Condoms and birth control
NS 11: Sexually transmitted diseases

NS 12: HIV/AIDS and HCV
NS 13: Drugs, alcohol, and sex

NS 14: Mental health and sex
NS 15: Negotiation and refusal skills

NS 16: Decision-making
NS 17: Effective communication
NS 18: Putting it all together

Family

Native Voices (NV): 4 sessions
delivered once every other month to
students and parents/legal guardians
after school hours at NE's 5
participating schools.

NV 1: Introduction to NE and Native
Voices

NV 2: Talking with youth about topics.
related to sex

NV 3: Prevention of STis, HIV/AIDS,
and HCV

NV 4: Strategies for fostering healthy
relationships in your child's intimate
relationships

Community

Cultural Mentoring Program (CMP): 9
mentoring sessions delivered twice a
month over 9 months that include one
group activity with GMP mentors and
mentees and one 1:1 meeting. CMP
activities will take place at varying
locations on the Reservation depending
on the activiy.

GMP 1: Assiniboine/Sioux kinship
networks and concepts of family and
genealogy

OMP 2: Traditional male/female roles and
cultural beliefs about healthy relationships

GMP 3: Cultural beliefs about sex and how
to make decisions about sex that integrate
cultural values

GMP 4: Cultural beliefs about parenting
and the role of family

CMP 5: The role of ceremony in traditional
Assiniboine/Sioux culture

CMP 6: The role of sweat lodges in Al
spirtuality

‘CMP 7: Honoring ceremonies in the lives
of young men and women

CMP 8: Understanding the sacredness of
the land

CMP 9: Buffalo harvest

Systems

SRH Services: Monthly mestings
over 12 months with Epi Team at the
Fort Peck Tribes Headquarters offices
in Poplar, Montana

Epi Team meetings willtake place
monthly over 9 months to enhance
coordination and implementation of
SRH services for Al youth.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Rationale, Design, and Methods for Nen Unkumbi/Edahiyedo (“We Are Here Now”): A Multi-Level Randomized Controlled Trial to Improve Sexual and Reproductive Health Outcomes in a Northern Plains American Indian Reservation Community



		Introduction



		Methods and Analysis



		Study Site



		Study Background and CBPR Foundation



		Overview of NenUnkUmbi/EdaHiYedo



		Intervention Levels



		1) Individual Level



		2) Family Level



		3) Community Level



		4) Systems Level









		Trial Design









		Instrumentation



		Data Collection and Management



		Recruitment



		Incentives



		Analysis Plan



		Fidelity, Acceptability, and Sustainability







		Ethics and Dissemination



		Ethical Approval



		Dissemination







		Discussion



		Limitations



		Discussion







		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Rationale, Design, and Methods for
Nen Unkumbi/Edahiyedo (“We Are
Here Now”): A Multi-Level
Randomized Controlled Trial to
Improve Sexual and Reproductive
Health Outcomes in a Northern
Plains American Indian Reservation
Community





OPS/images/fpubh-10-823228-g001.gif
FORT PECK INDIAN|RESERVATION






OPS/images/fpubh-10-823228-g002.gif
VOR1G0w | VORZE0W) | VERIGK | VORI @z | VEARS @
B PP A AP A P

1 o™ e [ =
S—r ==

e —— ==
H i P I || e
I ! |










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





