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1.1 General Introduction 
Native Americans (Natives) in the United States (US) experience stark health disparities and experience when 
compared to Americans of other races/ethnicities.1 With a life expectancy that is 5.5 years less than US all races, 
Natives are at greater risk of both chronic and infectious diseases. Native adolescents and their families are 
particularly impacted by these health disparities.1 Research shows these enduring health disparities can be 
largely attributed to generations of systematic destruction of Native culture, community, and family. More 
specifically intergenerational trauma has negatively impacted family cohesion and directly contributed to the 
health disparities experienced by Native adolescents today.2-4  
 
While robust efforts have begun to address behavioral health disparities among Native adolescents, currently, 
there are few efficacious health promotion and disease prevention programs developed with and for Native 
adolescents and their families, caregivers or other trusted adults.5-7 Families and communities are central to 
Native culture and an essential part of a Native person’s identity.8 Thus involving family members and other 
trusted adults in Native focused adolescent disease prevention and health promotion programs is warranted. 
There is little research that documents acceptability and feasibility of including family members in adolescent 
programming in Native communities. Further, few studies have assessed the impact of including family 
members in adolescent focused programming on both adolescents’ and family members’ health. This 
dissertation presents a series of formative, pilot and efficacy studies conducted with Native adolescents and 
families. It concludes with a discussion of how results are relevant to Native communities in the US and other 
indigenous communities around the world. 
 
This introductory Chapter includes the following: 1.2) an overview of Native communities in the US, 1.3) the 
historical and current role of families in Native communities, 1.4) disparities in behavioral health among Native 
adolescents and the role of family in these disparities, 1.5) current health promotion and disease prevention 
programming in Native communities, 1.6) a review of the current study including an overview of the study 
population and 1.7) an outline of the remaining Chapters. 
 
1.2 Overview of Native Americans in the United States 
There are 5.2 million Native peoples (1.7% of the entire US population) and 567 federally recognized tribes in 
the US.9 While lifestyles and languages vary widely, many tribes have had similar experiences over the past 
centuries. All Native peoples have experienced historical trauma across generations.10 This concept and its role 
in behavioral health disparities will be discussed later in this introduction. Native people living on reservation 
lands (22% of Native Americans in the US)9 experience high levels of poverty, unemployment, and myriad of 
behavioral health disparities.11-13 They also reside long distances from clinics and lack access to comprehensive 
health care.14,15  
 

a. Education and Economic Wellbeing 
Native communities have the highest poverty and unemployment rates of any US racial group.13 Among Native 
peoples under the age of 18, the poverty rate is 33% compared to 18% among all races in the US.13 The two 
tribal reservation communities participating in this research have poverty rates that parallel many developing 
countries (46% and 43%).16,17 The high school graduation rate among Native peoples is 67%, the lowest of any 
racial/ethnic group in the US .13 In the tribal communities participating in this research, high school graduation 
rates are low (70% and 74%) and unemployment rates are high (41% and 20%).16,17  
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b. Health Disparities 
Native people of all ages experience immense health disparities compared to the general population.12 These 
include but are not limited to higher rates of type 2 diabetes (T2DM), chronic liver disease, accidents, suicide, 
homicide, sexually transmitted infections (STIs) and heart disease.1 

 
Native adolescents, in particular, experience stark physical health disparities, specifically high rates of obesity, 
T2DM,18-20 teen pregnancy and sexually transmitted infections (STIs), in particular Chlamydia and Gonorrhea.21-23 
Native adolescents are also more likely to experience traumatic events, including accidents and violence, and 
are more likely to attempt suicide than adolescents of any other racial/ethnic group in the US.11 

 
c. Health Care Access in Reservation Communities 

The US government is obligated through a series of treaties, laws, Supreme Court decisions and Executive orders 
to provide health care to Native peoples. The provision of these services by the government is through the 
Indian Health Service (IHS). Historically underfunded, IHS has limited capacity to provide adequate services to 
Native families due to an increasing number of patients, lack of providers, and an absence of equipped facilities 
and necessary resources.24 There is a grave shortage of healthcare providers in many Native communities.25 In 
the IHS system, approximately 33% of physician positions are vacant compared to 18% in other hospitals in the 
US.25,26 This leads to long wait times and lack of specialty services for most Native peoples.26 Additionally, Natives 
living in reservation communities often travel long distances to IHS clinics. In fact, a 2005 report found a majority 
of IHS patients traveled over 60 miles one-way for treatment.14 Distance to IHS facilities coupled with a lack of 
reliable transportation and shortage of providers in many Native communities impacts the rate at which Native 
peoples access preventative services and treatment for illness.27  
 

d. Tribal Sovereignty and Healthcare  
In the US, tribes are self-governing and have a unique nation-to-nation status with the federal government. In 
relation to healthcare, this means they have autonomy over what and how programs are implemented, and 
resources spent. Two laws that have impacted tribal sovereignty over healthcare include the Indian Self-
Determination and Education Assistance Act, (ISDEAA) enacted in 1975, and the Indian Health Care 
Improvement Act (IHCIA), signed in 1976.28-30 The ISDEAA authorizes tribes to assume the management of IHS 
programs.29 The IHCIAA authorizes IHS to bill Medicare and Medicaid for services. It also emphasizes the need 
for tribal-specific health plans to identify culturally acceptable solutions to health problems.30 Reauthorized in 
2010, the IHCIA give tribes the ability to restructure and improve their own healthcare systems.31 These and 
other laws have resulted in new innovations across tribal communities such as tribal self-insurance programs 
and the creation of independent hospitals/clinics. Called “638” facilities, these healthcare organizations are run 
by the tribe and are not US governmental agencies. Thus, they have control over their clinic budget and greater 
flexibility to provide resources and care to meet local needs. Additionally, due to these acts, IHS and “638” 
clinics can and are integrating traditional Native medicine and other culturally grounded interventions into their 
portfolio of services.24  
 
1.3 Family and Interconnectedness in Native Communities  
Native peoples and ways of life are holistic and laden with strength-based practices that promote overall health 
and wellbeing of individuals, community and the world.32 Native peoples approach health and wellness from the 
belief that illness is related to more than just the physical body; it indicates a lack of balance across the spiritual, 
emotional, physical and mental self.33 In addition to balance, ceremonies and stories in Native communities 
instill concepts of respect for self, others and the earth. They also instill the virtues of patience, perseverance, 
community, humility, bravery, honesty, wisdom, truth, love and most importantly, interconnectedness.34  
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a. Role of Family in Native Communities and Culture 
Native communities and culture do not have a self-centered orientation as is often found in Western societies. 
The central unit of Native society is the family.35 This orientation makes individual level programs problematic8 
and provides reason to consider communal and intergenerational programming. 
 
Prior to contact with Europeans, and in many Native communities today, Native Americans lived in kinship 
societies that included several extended families.35 Child rearing in Native communities typically involved and 
continues to involve parents, grandparents, aunts, uncles, older cousins and other community members.32 These 
extended family members are Native children’s first teachers. Children learn cultural and societal values within 
their families and are taught deep appreciation for the meaning of community.36 According to one scholar, 
parents are the nurturers of their children and help them develop acceptable behavior. Aunts and uncles 
reinforce discipline while grandparents, elders and others in the community teach values through traditional 
storytelling.37 Thus, the entire extended network of the family is important in fostering a child’s development 
and should be considered when trying to establish healthy behaviors and behavior change.  
 

b. Intergenerational Trauma due to US Policy 
Through patterns of demoralization and disempowerment brought forth by Europeans, decolonization and the 
US government, Native communities have suffered immense historical trauma. Historical trauma is defined as 
“the cumulative emotional and psychological wounding across generations, which emanates from massive group 
trauma.”38 The historical trauma experienced by Native peoples has transferred through generations via 
psychological, environmental, and social means and has adversely impacted Native families.2,39 Starting in the 
1800s, Native children were stripped from their families, tribes and communities and placed in mission or 
government-run boarding schools as part of mass assimilation efforts by the US government. In 1931, it is 
estimated that 29% of Native children were in boarding schools and that two-thirds of Native peoples had 
attended boarding school at some point in their life.24 These boarding schools subjected Native children to 
treatment that directly conflicted with their tribal society including culture shaming, prohibition of speaking, 
reading or writing in their Native language and the absence of caring adults. Native children were also victims of 
repeat physical, sexual and emotional abuse while in boarding schools. This “boarding school era” stripped 
generations of Native children and adolescents of their culture and connection to family while failing to provide 
essential life skills during critical periods of development.2  
 
Following the boarding school era, Native children continued to be removed from their homes and put in non-
Indian homes by state welfare and private adoption agencies. As late as 1978, 25-35% of all Native children in 
the country had been removed from their families.40 Moving children and adolescents to non-Indian foster 
families further fractured intergenerational cultural teachings and the system through which Native 
communities were built and flourished prior to colonization. 
 

c. Intergenerational Impact of US Policies on Native Health and Wellbeing 
While policies have been enacted since 1978 to keep Native families together, the damage done to Native 
communities, families and individuals from prior policies is apparent today. The result of these earlier policies 
was a complete disruption of culture-based protective factors, community networks, and parenting practices. 
This disruption has led directly to the increased psychosocial risk and health disparities experienced by Native 
communities today.38,41,42 As discussed by Ann Metcalf in her dissertation, women who were part of the 
boarding school era did not develop a positive identity or feelings of self-worth. She goes on to state that 
women were ill-equipped to handle the role and task of motherhood when they later had children because they 
had not had the experience of a mother figure growing up.43 Boarding schools did not only impact women, but 
men as well. When male children in boarding schools became adults, they too were ill-prepared for raising their 
own children.44 The damage caused by the boarding school era has passed from one generation to the next and 
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continues to manifest in high rates of behavioral health disparities.3,4 Efforts such as family-based programming 
are needed to help restore and heal families from destruction of the past centuries. 

 
1.4 Family and Behavioral Health 
Across ethnic and racial groups, the concept of family has many connotations. Here, family is defined inclusively. 
In Native society, family can have many configurations and often includes grandparents, aunts, uncles and 
cousins. In societies around the world, family is a major mechanism of influencing behavior change.45 
Reinforcement of behaviors from other family members, parenting styles and participation in one’s life are 
important determinants of health behaviors.45 Thus, the family is an ideal place for introducing new behaviors or 
changing existing behaviors. It is also a place where new behaviors can be accepted and maintained.46 This may 
be especially true in Native communities where family is so central to health and well-being. 
 

a. Health Behaviors of Focus 
In this dissertation, we focus on how and why family can and should be included in programming to reduce two 
behavioral health disparities that disproportionately impact Native adolescents: poor sexual health (high rates of 
STIs and teen pregnancy) and high rates of Type 2 Diabetes We focus on these two behavioral health disparities 
primarily because the tribal communities who engaged in this work identified them as priority areas of concern. 
They are also disparities that are often carried down through generations and disproportionately impact Native 
adolescents and adults. 
 

b. Sexual Health 
Unintended teen pregnancy and poor sexual health including high rates of STIs are major public health issues in 
many Native communities. Research indicates sexual risk behaviors including early sexual initiation, incorrect 
and inconsistent condom use, and multiple sex partners, are higher among Native youth than youth of other 
races/ethnicities.47-49 Additionally, although sparse data exists, studies indicate that screening rates for STIs and 
use of contraception among Native adolescents is low.50 Thus, there are high rates of teen pregnancy and STIs in 
many Native communities. In 2013, Native youth ages 15-19 had a birthrate of 31.1 per 1,000 live births, 
compared with 24.2/1,000 nationally.21 In 2015, chlamydia rates among Native 10 to 14 year-olds and 15 to 19 
year-olds were 6.3 and 2.9 times that of Whites, respectively, and gonorrhea cases were 7.4 and 4.2 times that 
of Whites, respectively.23  
 
The consequences of teen pregnancy are vast and extend to future generations and the family of the teen. Teen 
pregnancy may lead to lower educational attainment and is associated with a lower annual income for the 
mother.51 Nationally, only about 63% of teen mothers obtain a high school diploma and just 2% earn a college 
degree.52 Babies born as a result of a teen pregnancy are more likely to be premature and of low birth weight, 
raising their risk for other health problems including blindness, deafness, chronic respiratory problems, mental 
health problems and mental retardation.52 Children of teen parents are more likely to live in poverty, drop out of 
high school and themselves become teen parents.53 Finally, the poverty rate for children born to teenage 
mothers who never married and who did not graduate from high school is 78%, compared to 9% of children 
born to women over age 20 who are currently married and did graduate from high school.54 

 
Numerous studies have found parental support and communication are important protective factors against 
risky sexual behaviors among Native adolescents.55-58 Researchers also shows extended family members and 
having other caring adults in the lives of Native youth can reduce sexual risk behaviors.59-61 The importance of 
family involvement and communication in reducing sexual risk behaviors and in turn, teen pregnancy has also 
been found in other populations.62-65 
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Despite evidence of parental influence on sexual health related behaviors, little information about the 
acceptability and feasibility of including parents or caregivers in sexual health programs for Native adolescents 
exists. Studies assessing the acceptability of including parents in sexual health programs in regions of Africa and 
South East Asia have illustrated high levels of acceptance. To our knowledge, similar studies have not been 
conducted with Indigenous populations in North America.66 A review of teen pregnancy prevention programs in 
Native communities reported that parents want to have some control and knowledge about what their child is 
learning in sexual health programming. This conclusion was based on an informed opinion by the reviewers. 
While this may be true, there was no evidence to support this claim that involving parents in teen pregnancy 
prevention programming was wanted or feasible in Native communities.67 There is also insufficient evidence to 
draw conclusions about the impact of sexual and reproductive health programming that involves adolescents 
and parents together vs. adolescents alone. However, evidence related to the role of parents in sexual risk 
behaviors suggests the former would be more efficacious.68,69 
 

c. Diabetes  
Type 2 Diabetes (T2DM), a disease that once was only seen among adults, has, in the past 30 years, become a 
public health issue for adolescents in Native communities. Studies indicate T2DM is more aggressive in youth 
than adults and progresses more quickly than type 1 diabetes (T1D).70 While all races are impacted by youth 
onset T2DM, Native youth shoulder a larger burden. In 2009, the incidence rate (per 100,000 person-year) of 
T2DM among youth ages 10-19 was 46.5 for Native Americans, 32.6 for African Americans, 18.2 for Hispanics, 
and 3.9 for non-Hispanic whites.18 A leading risk factor for diabetes is obesity. In 2015, 20.7% of Native children 
ages 2-5, 31.7% of Native children ages 6-11 and 33.8% of Native youth ages 12-19 were obese.19 Almost half 
(48.2%) of all Native youth ages 12-19 have been classified as overweight (BMI > 85th percentile).19 These rates 
come from a study specific to Native children and youth and are difficult to compare with national rates. 
However, in the same year, the general population rates of obesity in the US were half of those of Native 
children and youth: 13.9% for children ages 2-5, 18.4% for children ages 6-11 and 20.6% for youth ages 12-19.71 
Many studies have indicated the family strongly influences diabetes risk factors including obesity, diet and 
physical activity.72 In fact, youth who have one parent with obesity have a 2-3 times greater odds of becoming 
obese themselves.73 This may be due in part to genetics but is also related to family dynamics. In one study, 
researchers found that maternal nutritional knowledge and the home environment influenced the diet quality of 
adolescents.74 In other studies, the family has been shown to influence youth’s level of physical activity.75,76 
Additionally, the parent-youth relationship has been associated with enhanced health related behaviors.77,78 
Family dynamics and involvement have also been associated with diabetes management among youth with T1D 
and adults with T2DM.79,80 While there is little research on the family’s role in the management of youth onset 
T2DM, the aforementioned data, the known relationship of obesity to T2DM and the similarities in management 
between T1D and T2DM, suggest that the family plays an important role in the management of T2DM in youth. 
Thus, the American Diabetes Association emphasizes that a family-based approach is essential for T2DM 
management programs for adolescents.6,7  
 
Few programs have illustrated feasibility or documented acceptability of including parents in programming 
targeting diabetes prevention among adolescents.7 One such study stated it was acceptable and feasible to 
include parents in a diabetes prevention and management program for US adolescents.1 Other studies, primarily 
conducted with youth with T1D have illustrated feasibility, acceptability and positive impact of including a 
parent in adolescent focused diabetes management programs. 82 No such studies have been conducted with 
Native American adolescents, a population with the highest burden of T2DM  in the US, illustrating a gap in the 
literature. 
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1.5 Current Health Promotion and Disease Prevention Programming in Native Communities  
Evidence in Native and other populations as well as theories such as the family systems theory indicate family 
influences sexual risk behaviors and risk factors for diabetes. 55-65, 72-80,83 However, there are few programs 
designed or adapted to address the high rates of teen pregnancy, STIs and diabetes in Native communities5-7. 
 

a. STI/HIV and Teen Pregnancy Prevention Programs 
Youth focused HIV, STI and teen pregnancy prevention programs have been developed or adapted for Native 
youth.5 However, rigorous evaluations of these programs are few.84 Further, despite ample evidence that 
parent-youth relationship quality is directly related to sexual risk behaviors among Native youth,55-57 the only 
HIV, STI and/or teen pregnancy prevention program for Native youth that includes parents is the program 
presented in this dissertation.5 

 
b. Diabetes Prevention and Management Programs 

The Diabetes Prevention Program, an evidence-based diabetes prevention program, has been adapted for 
Native adults (renamed Native Lifestyle Balance) and has shown positive results through efficacy trials.85,86 This 
is one of the few evidence-based diabetes prevention programs adapted for Native populations. Although 
positive results of this program have been documented, the program is designed for adults. Studies testing its 
effectiveness have not included adolescents.85 Recent interventions to prevent diabetes or better manage 
diabetes among Native youth have been developed and pilot tested. While many of these programs have shown 
potential for reducing risk factors associated with T2DM among Native adolescents, none are evidence based 
and many lack sufficient retention.87-90 Additionally, few diabetes prevention or management programs for 
youth involve the family; a recent review found that few (<~11%) diabetes prevention programs implemented 
with youth of all races/ethnicities are family-based.6,7 

 
1.5 The Current Study 

a. Study Population  
The programs presented in this dissertation were developed, implemented and evaluated in partnership with 
the Navajo Nation (Navajo) and White Mountain Apache (Apache) communities. Both tribal populations descend 
from the Athabascan peoples who 
migrated from Northwest Canada and 
Eastern Alaska to regions in the 
Southwestern US, where they are 
located today. Although decedents of 
the same people, the Navajo and 
Apache peoples are distinct groups 
with different traditions, language and 
structures.  
 

b. White Mountain 
Apache 

While the Apache now live in 
Northeastern Arizona on the Fort 
Apache Indian Reservation (Figure 1), 
their traditional lands extended from 
Texas through New Mexico and into 
California and Mexico. Bands of the 
Apache hunted, fished, farmed and traded throughout this region. Over time, Apache peoples were forcibly 
relocated to reservation lands. In 1891, the White Mountain Apache were relocated to the Fort Apache Indian 

Figure 1. Location of Partner Tribal Communities involved in this Research 

 

Navajo Nation                

White Mountain Apache  

 

Fort Apache Reservation 
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reservation where they now reside. The reservation is 1.6 million acres and is located in rural Arizona more than 
200 miles away from the nearest airport in Phoenix, AZ. Home to ~15,000 tribal members, there are twenty-five 
major reservation towns. The largest population centers are within a 7-mile radius of the capital, Whiteriver 
(65%), and in an outlying town, Cibecue (16%). Although a main 2-lane highway runs through the town, many 
areas of the reservation are isolated, connected only by gravel roads. The Fort Apache reservation ranges in 
elevation from 2,600 feet to 11,400 feet and has over 400 miles of streams.  
 
The Apache Tribe is governed by an elected 11-member Tribal Council comprised of a Chairman, Vice Chairman 
and nine Council members. The tribe has a significant poverty rate (46%) and an unemployment rate of 41%.94 
Over half of homes (53%) are run by single parents.9  
 

c.  Navajo Nation 
The Navajo Nation is the largest reservation community in the US. Spanning over 27,000 square miles across 
Northeastern Arizona and Northwestern New Mexico and into Utah. Over 240,000 Navajos reside on the Navajo 
Nation. The Navajo people, also referred to as Dine (Navajo for “the people”), were traditionally semi-nomadic 
with seasonal dwelling areas to accommodate livestock, agriculture and gathering practices. The Navajo people 
still practice many of their traditions today and many still speak the Navajo language. The Navajo Nation is rural 
and widespread; some areas of the reservation are hard to reach by roads which are almost impassible during 
the monsoon season. Households on the reservation have poor access to common services: according to Navajo 
Nation data, approximately 30% of the population does not have piped water in their homes.95  
 
The Navajo government is the largest and most sophisticated form of Native self-governance in the US. There 
are 110 Chapters or local governments across the Nation. A total of 88 delegates elected from these Chapters 
meet regularly in the Nation’s capital of Window Rock, AZ. There are numerous committees and departments 
which oversee operations across the Nation.96 The unemployment rate across Navajo Nation in 2010 was 20.4%, 
and 48% of households are run by single mothers.9 There are 12 IHS healthcare centers around the Navajo 
Nation and the Navajo Department of Health runs numerous health promotion programs.  
 

d. Introduction of the Research 
The research presented in this dissertation is aimed at addressing the 1) high rates of teen pregnancy, STIs, 
diabetes among Native adolescents; 2) absence of adolescent prevention programs that involve the family; and 
3) a lack of evidence related to the feasibility, acceptability and impact of including family in adolescent 
programming.  It presents studies that support the notion that it is feasible, acceptable and efficacious to 
engage family members. Proven strategies to engage the family are also presented. The research highlights two 
programs: Together on Diabetes (TOD), a diabetes prevention and management program, and Respecting the 
Circle of Life (RCL), a STI/HIV and teen pregnancy prevention program. The TOD and RCL programs will be 
described in Chapters 3 and 4. 
 
1.6 Outline of Thesis by Chapter 
The following Chapters aim to answer the central research question in this dissertation: How can families be 
included in Native health promotion programming for adolescents and what is the feasibility and impact of 
these programs?  
 
The research is presented in the following Chapters which are a series of manuscripts. We sought to answer the 
following sub-questions:  

1. Is there community support for inclusion of family members in Native adolescent-focused programs? 
2. Is it feasible to include the family in health programming for Native adolescents? 
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3. How does including family members in these programs designed for Native adolescents and their 
families impact outcomes among adolescents and others involved?  

 
We answered sub-question 1 in Chapters 2, 3 and 4, sub-question 2 in Chapters 4, 5 and 6, and sub-question 3 in 
Chapters 5, 6 and 7. In Chapter 8, the methods and results of the research is compiled (see Table 1).  

 
Chapter 2. Presents the process utilized to gauge community perspective on adapting an evidence-based sexual 
health promotion program for Native youth. In this Chapter, the methods for and results from a qualitative 
study conducted with Native youth ages 13-19 are presented to help to answer sub-question 1. 
 
Chapter 3. Provides background, rationale and methods of a randomized controlled trial a sexual health 
promotion program for Native youth: RCL. This program was delivered to 533 youth ages 11-19 and their 
parents or another trusted adult. The Chapter provides information about the design of the program and trial, 
thus providing information to answer sub-question 1. 
 
Chapter 4. Presents the rationale, methods and theoretical basis of the pilot pre-post trial of the family-based, 
diabetes prevention program: TOD. This Chapter provides in-depth information about the participatory 
approach utilized to develop the TOD program including the process that was utilized to assess the support and 
need for the inclusion of the family in the program to answer sub-question 1. The feasibility of inclusion of a 
family member in this program is also discussed, helping to answer sub-question 2. 
 
Chapter 5. Reports on the feasibility, acceptability and impact of the TOD program on enrolled support persons 
(parents or caregivers of adolescents enrolled in the TOD program). The main research objective was to assess 
the feasibility and acceptability of enrolling adult caregivers in the TOD program to answer sub-question 2. The 
secondary research objective was to assess the impact of TOD on caregivers’ diabetes risk factors including their 
body mass index and blood pressure, providing information to answer sub-question 3. 
 
Chapter 6. Reports on the one-year outcomes from the TOD trial with 256 Native adolescents with, or at risk for, 
T2DM and 226 of their caregivers. This Chapter provides information to answer sub questions 2 and 3. 
 

Table 1. Summary of Chapters and the Sub-question they Answer 
Chapter Intervention 

Presented 
Study Objective and Method Sub-question 

Answered 
Chapter 2.  RCL Results for a qualitative study to gauge community 

perspective on an evidence based sexual health promotion 
program. 

Sub-question 1 

Chapter 3. RCL Summarizes the background, rational and methods of an 
RCT to assess the impact of the RCL program. 

Sub-question 1 

Chapter 4. TOD Summarizes the background, rational and methods of a trial 
to assess the feasibility, acceptability and impact of TOD. 

Sub-questions 1 
& 2 

Chapter 5. TOD Results from a quantitative study illustrating the feasibility, 
acceptability and impact of TOD on enrolled family 
members.  

Sub-questions 2 
& 3 

Chapter 6. TOD Results from a quantitative study to assess the feasibility, 
acceptability and impact of TOD on enrolled adolescents. 

Sub-question 2 
& 3 

Chapter 7. TOD Results from a quantitative study illustrating the impact of 
TOD on youth empowerment. 

Sub-question 3 
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Chapter 7. Examined the relationship between caregivers and adolescents enrolled in the TOD program and 
explored how the TOD program impacted youth empowerment. This Chapter provides information to answer 
sub-question 3. 
 
Chapter 8. This Chapter summarizes the findings across Chapters, presents lessons learned and provides future 
directions for work related to adolescent programming with Native families. 
 
All of the studies in this dissertation were reviewed and approved by the Johns Hopkins Institutional Review 
Board (IRB) and the appropriate tribal IRBs (the Navajo Nation Human Subjects Research Review Board and/or 
the Phoenix Area Indian Health Service IRB). Studies were also approved by Navajo and Apache governing bodies 
including White Mountain Apache Health Board and Tribal Council and numerous Navajo Nation Chapters and 
Agencies.  Manuscripts were approved by the following local governing bodies: White Mountain Apache Health 
Board, White Mountain Tribal Council and the Navajo Nation Human Subjects Review Board.  All participants in 
these studies were voluntarily consented/assented. Parental permission was obtained for all minor participants 
(<18 years of age). 
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ABSTRACT  
  
This paper examines decision making around sexual behavior among reservation-based American Indian youth. 
Focus group discussions were conducted with youth ages 13 to 19 years old. Through these discussions, we 
explored youth’s knowledge, attitudes and behaviors related to sexual risk taking through the lens of the 
protection motivation theory to inform the adaptation of an evidence-based HIV prevention intervention. 
Findings suggest that condom use, self-efficacy and HIV prevention knowledge is low, vulnerability to sexually 
transmitted infections (STIs) is lacking and alcohol plays a significant role in sexual risk taking in this population. 
In addition, parental monitoring and peer influence may contribute to or protect against sexual risk taking. 
Results suggest future HIV prevention interventions should be delivered to gender specific peer groups, include 
a parental component, teach sexual health education and communication skills, integrate substance use 
prevention, and work to remove stigma around obtaining and using condoms.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dissertation Relevance and Significance: This article illustrates the methods utilized to gather information from 
the community with an emphasis on family involvement to address a health disparity. Results deepen our 
understanding of the risk and protective factors for risky sexual health behaviors and the role parents play in the 
decision to engage in these behaviors.  
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INTRODUCTION 
 
Adolescents of all ethnicities engage in behaviors that increase their risk for poor sexual health outcomes.1 2 
American Indian (AI) youth are particularly concerning because they experience greater disparities in sexual risk-
taking behaviors than other adolescent groups and have chlamydia and gonorrhea rates four and five times that 
of Whites.3-9 AI adolescents have the highest rates of substance use and related morbidity and mortality, a risk 
factor for sexually transmitted infections (STI). Moreover, AIs are diagnosed with HIV at a rate 30% higher than 
Whites,10 and between 2007 and 2010 were the only racial group with increasing HIV incidence.11  
 
Many efficacious HIV risk-reduction interventions are rooted in theory and adapted to specific populations.12 
Focus on Youth (FOY), an evidence-based theory driven HIV risk reduction intervention, consists of eight group-
based sessions and uses interactive activities, discussions and role playing to provide youth with skills and 
knowledge needed to protect themselves from HIV and other STIs. FOY, based on Protection Motivation Theory 
(PMT), has demonstrated effectiveness in cultures around the world and may be promising for AI youth.13-15  
 
PMT posits two cognitive pathways combine to form protection motivation, the intention to protect oneself 
from a potential threat. Response to a threatening situation can be protective (adaptive) or risky (maladaptive) 
and is balanced between the two pathways: threat appraisal and coping appraisal. The threat appraisal pathway 
considers intrinsic and extrinsic rewards, perceived severity and vulnerability. The coping appraisal pathway 
considers self-efficacy, response efficacy along with response cost (Figure 1).16  

 
Figure 1. Protection Motivation Theory 

 
 
Acknowledging variations in individual cognitive processing and the role of social contextual factors on decision 
making, PMT has been utilized to develop sexual risk reduction interventions for adolescents in a variety of 
contexts. 14, 15, 17- 20  Depending on sociocultural context, PMT constructs and variables impacting behavior 
change might vary. It is important to explore how PMT constructs impact behaviors and decision making in 
specific sociocultural contexts when developing sexual risk reduction interventions.  
 
The goal of this study was to explore PMT constructs’ impact on sexual decision making among a sample of AI 
reservation-based adolescents to inform adaptation of the intervention FOY. In application of PMT, the study 



25 

team considered the complex historical, social, cultural, and environmental factors experienced by AI youth 
while acknowledging differences in individual youth’s developmental stages, sexual experiences and 
interpersonal relationships. 
 
METHODS 
 
The academic institution conducting this research has a 30-year trusted relationship with the participating tribal 
community which is rural and isolated with a population of approximately 17,000. Before beginning the study, a 
Community Advisory Board (CAB) was created. The CAB, local AI partners and the study team established the 
qualitative data collection approach. Focus group guides were developed and edited in collaborative effort by all 
partners. Research assistants (Ras), employed AI community members, were trained by the principal study 
investigator and the study program manager to carry out all aspects of focus group facilitation and data 
collection. The study was approved by the local governing Tribal Health Board and Tribal Council as well as 
University institutional review boards. This manuscript was approved by the Tribal Health Board and Tribal 
Council.  
 
Participants. Participants were 13-19 years of age, AI (self-identified) and resided in the participating reservation 
community were eligible for the study. Participants were recruited through advertisements at local community 
centers and schools. Study team members obtained informed consent from adults (>18 years of age). For minors 
(< 18 years), informed consent was obtained from a parent/guardian and assent was obtained from the 
participant.  
 
Data Collection. Data were collected through focus group discussions (FGDs) using a semi-structured guide. At 
the beginning of every FGD, facilitators provided an introduction, established ground rules and conducted an 
icebreaker. Participants then discussed vignettes describing hypothetical sexual situations an adolescent might 
encounter in their community. Vignettes were followed by open-ended questions designed to explore PMT 
constructs.21 Each participant was allowed to participate in one FGD only. Data were collected from February 
2011 to April 2011. FGDs were conducted in a private setting, such as the local research office or a classroom at 
a school and recorded using digital audio recorders. All FGDs were conducted in English and lasted 
approximately 60–90 minutes. Participants were provided refreshments during the focus group (no additional 
incentives were provided). 
 
Quality Assurance. Several steps ensured quality and confidentiality of data collection. Ras underwent extensive 
training in qualitative data collection, human subjects’ research, and ethics prior to data collection. The Program 
Manager listened to all FGD audio files to ensure the FGDs were completed according to protocol and followed 
the FGD guide. Following review, the Program Manager met with Ras to discuss. The study team held weekly 
conference calls to discuss study progress, additional training needs, and FGD topics that warranted additional 
inquiry. 
 
Data Management. The study team labeled audio files, transcripts, and study files with unique IDs and removed 
identifying information from transcripts. All computers were password protected. Copies of FGDs notes were 
maintained in locked cabinets. Transcripts were kept on computers that were password protected with a secure 
server.  
 
Data Analysis. FGDs were audiotaped and transcribed verbatim. Transcripts were coded utilizing Atlas.ti version 
6.22 The analysis remained close to the surface as opposed to highly interpretive.23 A directed method of 
qualitative analysis was used to explore PMT constructs within the tribal sociocultural context.21 Transcriptions 
were read to identify and characterize emergent themes. Then, key concepts and variables were identified as 
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initial codes. Open-ended questions were utilized about predetermined categories and PMT constructs to 
finalize the codes.21, 22 Coding definitions were operationalized to ensure each code was distinguished from the 
others and systematically applied to transcripts, codes not categorized within the initial list of codes were given 
a new code.21, 22 The analysis resulted in 58 codes and 760 quotes.  
 
The following steps were taken to maintain the validity of the data: coding transcription text as a team, 
discussion of interpretations not fitting existing themes, reconciliation of divergence through refinement of 
coding categories, continued open coding, revision of the coding process and consensual analysis with study 
team members. To assess inter-coder reliability 40% of all transcripts which had not been coded before were 
randomly and coded independently by two project staff. Between the two researchers 90% agreement on 
coding assignment was achieved.  
 
RESULTS 
 
Nine FGDs (five male and four female) with 62 AI adolescent participants (30 male and 32 female) were 
conducted. Each FGD had an average of seven participants. We present results by the constructs of the 
Protection Motivation Theory: 
 
Intrinsic Rewards. Youth spoke of sexual initiation in matter-of-fact terms. Instead of anticipated internal 
satisfaction or reward, intoxication from alcohol and drugs appeared to motivate sexual initiation for many 
participants. “If they [youth] drink too much then they might get with somebody. They might not remember. 
They might pass out, or don’t even know what they’re doing.” (Female participant). 
 
Some youth described belonging, comfort, pride, curiosity and a desire to feel special associated with sexual 
initiation. The role of sex in the formalization of a desired relationship was discussed. “She’s the prettiest girl at 
school and if he had sex with her, she will be with him.” (Male participant). 
 
Pregnancy was an intrinsic reward of sex. Some participants stated youth wanted children for unconditional love 
from the child or to solidify a relationship with their significant other. One female participant stated females 
desire pregnancy to stay in a relationship. “If the girl has a baby, the boy will always be there for her.” (Female 
participant). 
 
Extrinsic Rewards. Females described losing their virginity as helpful for fitting in. Males wanted the perceived 
reputation associated with multiple sex partners and to brag about sex during “Locker room talk.” Females 
believed males have sex to create dominance. “He wants to have sex with her so he can break up with her, so he 
can tell everyone what he did and make her jealous.” (Female participant). 
 
Reduced susceptibility to parental discovery of their sexual activity was an extrinsic reward of avoiding the use 
of birth control methods. “They probably don’t want to get in trouble with their parents.” (Female participant). 
In this instance, participants did not discuss pregnancy and parental discovery; their concern was focused on the 
discovery of birth control methods only.  
 
Severity. Participants perceived HIV/AIDS as serious with long-term health consequences; however perceived 
severity varied. Many participants described social consequences of HIV/AIDS such as loss of friends, alienation 
from family, and employment challenges but were vaguely aware of long-term physical consequences 
associated and could not provide details of the disease course. 
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Some participants described pregnancy as a severe consequence of risky sex. Pregnancy was viewed as a 
negative outcome among males more often than females. Males believed having a baby would limit future 
education. “He doesn’t want his life to be over. Like, here’s a kid, his parents have great expectations of him, 
and he found out his girlfriend’s pregnant and he wanted to use a condom, and then, out of nowhere, boom 
there’s a baby.” (Male participant). 
 
Vulnerability. Participants reported concern about HIV/AIDS believing it was “very common” in their 
community. However, when RAs probed specifically about HIV/AIDS among their peers, participants did not 
perceive their peers or themselves at risk.  
 
Participants described accurate HIV/AIDS risk reduction strategies including condom use, but also had 
misconceptions. Some participants incorrectly believed sharing food, kissing, sneezing, sharing toilet seats, 
having sex in a “dirty” location, sharing razors/toothbrushes and being unclean were risk behaviors for HIV/AIDS.  
 
Participants reported alcohol use gives youth “liquid courage” which allows one to engage in risky behaviors. 
Youth do not think about their vulnerability to STI/HIV or pregnancy when they are intoxicated. “Like say, she 
drinks, she has sex, she doesn’t remember, then she drinks again, and she has sex, she doesn’t remember, it just 
goes on and on. Until she gets caught, until she gets pregnant.” (Female participant). 
 
Response Efficacy. Participants’ perception of condom use self-efficacy varied. Many youth were not familiar 
with correct and consistent condom use. Concerning birth control, RAs probed about specific methods and 
participants were unable to provide detail about birth control effectiveness. “We don’t know what that [birth 
control] is and what it’s used for.” (Female participant). Participants understood abstinence as effective in 
preventing STIs, pregnancy, and HIV/AIDS. Additionally, youth believed alcohol abstinence reduces sexual risk 
taking behavior. When asked, “How can you protect yourself from HIV/AIDS?” One participant responded, “Do 
not drink alcohol.” (Female participant). 
 
Self-Efficacy. Participants stated youth would be unable to negotiate condom use or sexual situations when 
aroused or using alcohol. Youth described condom use would be particularly challenging between casual 
partners where mutual decision making and, sometimes consent is absent. In contrast, participants explained 
how discussion and negotiation of condom use occurred among serious partners. “The guy rushes into it, but it’s 
usually the female that says, hey, stop, I’ll make that final decision.” (Male participant). 
 
Although condoms are free at the local Indian Health Service (IHS) Hospital, participants expressed several 
privacy-related concerns. “Everyone knows you.” (Female participant). “People don’t go to the hospital because 
basically everyone knows each other down here.” (Male participant). “Someone might know their parents and 
they probably would be too scared to ask for it.” (Male participant). Privacy was also described as a concern with 
buying condoms; participants indicated if they are seen, one will tell their family and friends they are having sex.  
 
Response Costs. Participants had a clear sense of the costs associated with implementing safe sex behaviors. For 
youth who desire a child, failure to get pregnant would be a cost of remaining abstinent or using birth control. 
Other costs as described previously include not fitting in with peers and desirable social groups. Additionally, 
youth were concerned with privacy. They considered being seen purchasing and/or carrying condoms or birth 
control pills as costly because others would think they were having sex. 
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DISCUSSION 
 
The study team aimed to understand more deeply AI youth’s motivation to engage in risky sex as well as barriers 
to risk reduction strategies to adapt FOY for implementation with the participating tribal community. 
 
Motivation to Engage in Sex. As our results corroborate, engaging in sexual activity to “fit in” or conform to 
social norms is common across adolescent ethnic groups.24, 25 Youth in this study who perceived their friends as 
having less favorable attitudes toward sex had lower intention to have sex and were less likely to be sexually 
active. Our results reiterate the importance of engaging peer groups in HIV/AIDs risk reduction programs26-28. 
Among AI youth in this study, there are gender differences in the type and magnitude of external and internal 
rewards in sexual decision making.29-31 Similar to a study conducted among Vietnamese youth, AI males in this 
study were more externally motivated than females associating sex with achievements that enhance their 
masculinity or social status.29  In contrast, AI females associated sex with internal satisfaction, suggesting FOY 
should be tailored by gender and delivered in gender-specific peer groups in this community.  
 
Condom Use Motivation. In this sample, intention to use a condom appeared more dependent upon want of 
pregnancy than STI/HIV prevention indicating implementation in this community should reflect the reasons 
youth are motivated to become pregnant. Gender differences in the factors influencing youth’s condom use 
motivation, including want of a child, should be explored further and addressed through programming. Further, 
an adapted FOY should address the differences between pregnancy prevention versus STI/HIV prevention. 
 
As in other studies, our results indicate condom use is influenced by interpersonal dynamics between sexual 
partners.32  In this sample, discussions about sex and condom use differed by type of relationship. Therefore, 
tailoring FOY curriculum components specifically to casual vs. serious relationships, especially around 
communication, will be impactful. This may require stratification of peer groups based on sexual and 
relationship experiences.  
 
Privacy fears were a main barriers to obtaining condoms. The small size of the population coupled with limited 
access to healthcare (the local IHS is the only clinic on the reservation) created confidentiality concerns. To 
overcome this barrier, FOY should focus on community acceptance and youth empowerment for obtaining 
condoms and sexual health education. In addition, knowledge of proper condom use was identified as a hurdle 
prompting a need to include condom demonstrations in FOY.  
 
Inaccurate Risk Assessment. Youth reported low perceived vulnerability to HIV which, coupled with perceptions 
of high HIV prevalence in their community, is concerning. Participants lacked comprehensive knowledge of HIV 
transmission and prevention, including misconceptions of risk for infection, appropriate prevention methods 
and overall sexual health. Given correlation between knowledge and perception of personal risk for HIV, 33-34 
delivering HIV/AIDS education may enhance youth’s sense of vulnerability and further motivate avoidance of 
high-risk behaviors. Therefore, promotion of HIV knowledge should be key in FOY implementation in this 
community.35  
 
Lack of Communication Skills. Youth indicated they lacked communication skills needed to negotiate sexual 
situations. Partner negotiation and condom use self-efficacy is associated with actual condom use among 
youth,36 therefore improving adolescents’ communication skills and role playing correct condom use is 
important in this population.37 
 
Alcohol Use. Concurrent alcohol use with risky sexual activity emerged as a key intervention target. A loss of 
negotiation skills, absence of vulnerability to STI/HIV, and pregnancy reportedly occurs when alcohol is used. 



29 

Overall, protection motivation a youth may have when sober is diminished when using alcohol. With high rates 
of alcohol use in this population, these finding provide evidence to support the implementation of alcohol use 
prevention components in conjunction with sexual health interventions.  
 
Parental Involvement. For some youth, parent’s possible discovery of their sexual behaviors contributed to their 
decision to abstain from sex. Among those choosing not to abstain, purchasing condoms, obtaining reproductive 
health care, and using birth control were perceived to increase their vulnerability to parental discovery leading 
to avoidance of these protective behaviors.  
 
This study’s goal was not to explore how perceived parental consequences influence youth’s sexual risk 
behaviors; however, data indicate parental punishment plays a role in formation of youths’ sexual decision 
making. Past research indicates parental monitoring is related to decreases in sexual risk behaviors among AI 
adolescents.38 In contrast, for some youth in this study, parental monitoring inhibits adolescents’ sexual risk-
taking behaviors, for others, it promotes these behaviors. Educating parents about the effectiveness of condoms 
and birth control and facilitating open parent-child communication should be component of HIV prevention 
programs with AI adolescents.39  
 
FOY Intervention Adaptation. Key themes emerged from this analysis including reduced access to sexual health 
and HIV prevention information, lack of risk reduction strategies, limited communication, low condom use self-
efficacy, focus on pregnancy versus STI/HIV prevention, influence of peers on sexual decision-making and the 
substantial role of alcohol on sexual risk taking. Reflecting on these themes, several goals emerged for adapting 
FOY with this AI adolescent population. Intervention activities should focus on targeting normative beliefs, self-
efficacy and communication skills. FOY should teach sexual health information and risk reduction strategies. It 
should provide opportunities for youth to learn and role play communication and negotiation skills and include a 
parental component. FOY should teach proper condom use and community- and youth-centered strategies for 
obtaining condoms. Finally, FOY should be tailored by gender and supplemented with substance use prevention 
components. 
 
Limitations. There are limitations to this study. The degree to which the findings are transferable to other AI 
youth is unknown and should be interpreted with caution. Data were collected through FGDs, which may have 
allowed for over- representation of some youth’s beliefs and underrepresentation of others. To overcome this, 
RA’s were trained in FGD methodology and facilitation. Additionally, same-sex FGDs may have influenced the 
information collected. It was determined same-sex FGDs were necessary to ensure participant comfort and 
privacy and increase likelihood for robust conversation. Youth’s larger socioeconomic circumstances was not 
discussed in FGDs as it was considered outside the scope of this study. The use of directed qualitative analysis 
method which acknowledges that use of theory creates bias including bias toward evidence supporting PMT.21  
 
CONCLUSION 
 
This study contributes to growing literature exploring knowledge, attitudinal and behavioral pathways to AI 
adolescents’ sexual risk taking. Results hold clues for development of sexual risk reduction interventions for AI 
youth.  
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ABSTRACT 

Background. American Indian adolescents have one of the highest rates of teen pregnancy and repeat teen 
births in the U.S. Substance use is a significant risk factor for unprotected sex and American Indian adolescents 
have the highest substance use-related morbidity and mortality of any U.S. racial group. Despite these 
disparities, there are no existing, evidence-based programs for pregnancy prevention that have been rigorously 
evaluated among American Indian teens.  

Methods. The proposed study is a randomized controlled trial to test the efficacy of a comprehensive sexual and 
reproductive health program developed in partnership with an American Indian community. Participants will be 
American Indians ages 11-19 and their parent or trusted adult, randomized to receive the control condition or 
intervention called Respecting the Circle of Life: Mind, Body and Spirit. The intervention includes 8 lessons 
delivered to self-selected peer-groups during a summer basketball camp and 1 lesson delivered to the youth and 
parent/trusted adult together within 3 months after camp. All lessons are administered by trained community 
health workers from the participating American Indian community. Youth and parent/trusted adult participants 
will complete assessments at baseline, 3, 9, 12, 24, and 36-months post-intervention completion. The primary 
outcome variables are sexual/reproductive health knowledge, sexual initiation, condom use self-efficacy and 
intent to use a condom at next sex as changed from baseline to post-intervention between intervention and 
control participants. Selected primary outcomes are applicable to all study participants.  

Discussion. Currently there are no sexual and reproductive health programs designed specifically for American 
Indian youth that have been rigorously evaluated and found to have an evidence base. Respecting the Circle of 
Life is highly innovative by incorporating lesson delivery into a summer basketball camp and involving parents or 
other trusted adults in curriculum administration. If found successful, it will be the first evidence-based program 
for teen pregnancy prevention for American Indian youth and adolescents. 

 

 

 

 

 

 

 

 

 

 

 

Dissertation Relevance and Significance: This article provides an overview of the process utilized to refine an 
adapted evidence -based program based on feedback from an initial pilot of the programs efficacy. It presents 
the rational for inclusion of family in sexual health programming for Native youth. Results illustrate the ability to 
design programming to include parents as active recipients of an intervention.  
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INTRODUCTION 

American Indian (AI) adolescents have one of the highest rates of teen pregnancy of all U.S. racial groups.1 In 
2013, American Indian/Alaska Native (AI/AN) females 15 to 19 years old had the third highest teen birth rate in 
the U.S. (31 per 1,000 compared with 27 per 1,000 nationally), and in 2010, they had the highest prevalence of 
repeat teen births (21.6% compared with 20.9%, 20.4%, and 14.8% among Hispanic, Black, and White females, 
respectively).1-3 Nearly half (41%) of AI females begin childbearing in adolescence and within their lifetime bear 
twice as many children as the general U.S. population.2, 3 Compared with U.S. All Races, AI adolescents are more 
likely to have ever had sex (69% vs. 47%); had sex for the first time before age 13 (11% vs. 6%); had sex with four 
or more persons during their lifetime (22% vs. 15%); and drank alcohol or used drugs prior to sex (32% vs. 
22%).4-6 

Substance use is one of the most significant risk factors for unprotected sex, and AI teens have the highest drug-
related morbidity and mortality of any U.S. racial group.7-10 Compared to all other U.S. adolescents, in 2009, AI 
youth were more likely to engage in past-month binge drinking (30% vs. 24%), marijuana use (32% vs. 21%), and 
cocaine use (6% vs. 3%), and nearly 3 times as many reported lifetime methamphetamine use (11% vs. 4%).11 

Therefore, one tribal community in partnership with long-term academic research collaborators, developed a 
comprehensive sexual and reproductive health program for AI adolescents. In the participating tribal 
community, unintended and teen pregnancies are high, and many children are born to unwed mothers. These 
challenges are perpetuated by the absence of sexual and reproductive health education in local school 
curriculum, and the lack of evidence-based teen pregnancy prevention programs targeting AI adolescents. 

“Respecting the Circle of Life: Mind, Body and Spirit” was adapted in 2010 by the tribal-academic partners from 
an evidence-based intervention (EBI) for the prevention of HIV/AIDS called “Focus on Youth (FOY) + Informed 
Parents and Children Together (ImPACT).” FOY consists of eight lessons delivered weekly by pairs of adult 
interventionists from the community to self-selected same-sex peer-groups in community centers.12 ImPACT is a 
separate, one-time lesson delivered to the teen and parent together by an adult interventionist after the initial 
eight lessons; it is comprised of a DVD and workbook. FOY + ImPACT first targeted low-income, urban African-
American youth and has a track-record of successful cross-cultural replication in various international 
contexts.13-16  

FOY + ImPACT was selected for adaptation by tribal-academic partners because of its targeted age group 
(adolescents), skills-focused curricula, theoretical underpinnings promoting positive protective factors, and 
capacity for delivery by trained community members. Further, FOY + ImPACT’s core elements and key 
characteristics matched community-identified needs for this program including: 1) a lack of sexual health 
education in schools; 2) the role of substance use as a primary risk factor for early sexual and substance use 
initiation and unprotected sex; and 3) multi-level curriculum administration including through peer groups and 
with parents or other trusted adults.  

To adapt FOY + ImPACT, tribal-academic partners utilized a community-based participatory research approach, 
which included leadership from a Community Advisory Board (CAB), continuous engagement with tribal 
stakeholders, and qualitative research comprising 18 focus groups with teens and parents from the participating 
tribal community. Key themes emerged from the qualitative data collection namely limited knowledge of and 
use of sexual risk reduction strategies, low condom use self-efficacy, poor negotiation and communication skills 
between adolescent sexual partners, the influence of peers on sexual decision-making (especially among males), 
and infrequent parent-child communication related to sexual health in families. 17 

Reflecting on these themes, we made the following adaptations to the FOY + ImPACT curriculum: 1) Enhance 
content around reproductive anatomy, sexual and reproductive health information, pregnancy prevention 
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strategies and applied skills training. 2) Teach proper condom and contraceptive use and community- and youth-
centered strategies for overcoming access barriers. 3) Build in comprehensive substance use prevention 
components teaching peer refusal and pro-peer relations. 4) Reflect the importance of social pressure on males 
and self-esteem and connectedness on females for sexual decision making.17 5) Modify all content to reflect the 
local language, include familiar characters, and add culturally relevant examples and scenarios. 6) Reproduce the 
ImPACT DVD with local actors and testimonials, include traditional Native storytelling, and add emphasis on the 
balance between physical, spiritual and emotional health.  

Several changes were also made to curriculum delivery structure.18 Qualitative findings indicated the FOY peer-
group component should be collapsed from 8 weekly to 8 daily sessions, and implemented during a summer 
basketball camp.17 Additionally, offering the ImPACT youth-parent lesson to “non-traditional” parents and/or 
caregivers that play an important role in youths’ lives was determined appropriate and necessary. The original 
architect of FOY + ImPACT, Dr. Bonita Stanton, endorsed all changes and adaptations as feasible and highly 
practical.  

In 2011 and 2012, we conducted a pilot trial of the Respecting the Circle of Life (RCL) peer-group component (8 
lessons taught during summer basketball camp) without the additional youth-parent lesson. 18, 19 Immediately 
post-camp, RCL participants had significantly greater condom use self-efficacy, intention to use condoms at next 
sex, HIV/STI prevention and transmission knowledge, partner negotiation skills related to alcohol and drug use 
during sex, and belief in the protective effects of condoms and abstinence.19 RCL participants were also more 
likely to talk with a family member or other adult about HIV/AIDS.19 Regarding the theoretical constructs 
underpinning the RCL intervention, all positive protective factors including self-efficacy (ability to engage in 
behaviors to reduce risk for STIs/HIV), response efficacy (ability of the protective behavior to actually reduce 
risk, i.e. efficacy of condoms to prevent infection and pregnancy), and response cost (negative impacts of 
engaging in the protective behavior), were significantly improved among RCL participants. 19 

Improvements in condom use self-efficacy, HIV/STI prevention and transmission knowledge, belief in the 
protective effects of condoms, talking with a family member or other adult about HIV/AIDS, and response 
efficacy were sustained at 6 months follow-up.19 Changes in condom use self-efficacy and response efficacy 
were sustained through 12 months.19 All other impacts attenuated at 12 months, which is consistent with 
previous trials of the FOY peer-group component.14-16, 20 In an effort to extend intervention impacts past 6 
months, previous research groups added the ImPACT youth-parent component and found both existing and 
additional intervention impacts (including substance use initiation and subsequent substance use) sustained 
through 24-months.21, 22 

Thus, the aim of this trial is to evaluate the effect of the RCL intervention, including both peer-group (8 lessons) 
and youth-parent components (1 lesson), on knowledge, attitudes and behaviors associated with unprotected 
sex and unintended pregnancy among an exclusive sample of AI adolescents. Utilizing a randomized controlled 
trial (RCT) design we will test whether the RCL intervention effects well-established intermediate outcomes and 
risky sexual behaviors that predict long-term impact on the incidence of teen pregnancy.23 

METHODS 

Trial Design. The study is a randomized controlled superiority trial with two parallel groups and primary 
endpoints of condom use self-efficacy, condom use intention, sexual and reproductive health knowledge, and 
delayed sexual initiation 9 months post-intervention. Block randomization will be performed with a 1:1 
allocation.  

Participants. Youth participants will be of AI ethnicity, ages 11 to 19 and have primary residence on or near the 
participating tribal reservation community. Parent/trusted adult participants will be chosen by the youth and be 
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the parent/legal guardian of the participating youth or another family member or trusted adult over the age of 
18. If the youth choses an adult who is not the legal guardian, the adult must be approved by the legal guardian. 
Participants that are unable to fully participate in the evaluation assessments or intervention components will 
be excluded. All participants will complete informed consent to participate; youth under age 18 will have 
parent/guardian consent. 

We will use non-probability sampling to recruit participants through public postings in community gathering 
spots (i.e., supermarket, daycares, fitness center, etc.), through public service announcements on the local radio, 
by print advertising in the local newspaper, during public gatherings (i.e. health fairs, parades, etc.) and through 
local schools. We will recruit three cohorts of participants and host three summer basketball camps (2016, 2017 
and 2018). 

Intervention: Respecting the Circle of Life: Mind, Body and Spirit (RCL). RCL consists of peer-group (adapted 
FOY lessons) and a youth-parent component (adapted ImPACT lesson). The peer-group component consists of 8 
lessons, each lasting ~120 minutes, delivered by two trained AI community health workers to self-selected 
same-sex peer groups of 8-12 AI youth. The 8 lessons are delivered once per day during the 8-day summer 
basketball camp. The youth-parent component is one educational lesson lasting 90-120 minutes delivered within 
three months after the end of camp, to the youth and parent/trusted adult, together with an AI community 
health worker.  

RCL focuses on: (a) extrinsic rewards, by teaching decision-making related to communication and negotiation 
skills around sex, as well as information regarding birth control and condom use; and (b) intrinsic rewards, by 
emphasizing values clarification and goal setting. Peer-group instruction incorporates discussion, lectures, 
games, role playing, and storytelling. RCL content covers: 1) reproductive and sexual health education; 2) 
instruction about condom use, contraception, STIs, safe sex practices, and pregnancy prevention; 3) partner 
communication and negotiation skills for sex and substance use; 4) peer refusal for unwanted sex and substance 
use; 5) peer norms related to delaying sexual initiation; and 6) linkages to community resources. Youth-parent 
instruction incorporates a DVD and skills-based activities focused on 1) information about sexual and 
reproductive health; 2) promoting family values pertaining to sex and substance use; 2) techniques for youth-
parent communication and effective parental monitoring; 3) how to support youth condom and contraceptive 
use; and 4) decision-making pertaining to sex. 

Control Program. The control program is identical in structure and delivery mode to RCL and consists of peer-
group and youth-parent components. The control program does not include any content pertaining to sexual 
and reproductive health, to ensure no overlap. Lesson content includes: 1) knowledge about food labels and 
general nutrition; 2) information about different types of physical activity; 3) activities to encourage youth to eat 
healthy and 4) relaxation techniques. Implementing a control program identical in structure but different in 
content will ensure observed impacts in key outcomes can be attributed to the content of the RCL program.  

Randomization. Participants will be individually randomized to receive the intervention or control program. 
Participants will be assigned to either program through a stratified block randomization sequence using Stata 14 
to ensure a 1:1 allocation of study conditions occurs within each gender and age sub-group (11-12, 13-15 and 
16-19). 25 Since both the RCL and control program include a youth-parent component, siblings will be 
randomized to the same group.  

Data Collection Time Points. The flow of participants from recruitment through the end of the study is 
illustrated in the Study Timetable (Figure 1). Youth and parent participants will be assessed at three time points: 
baseline, 3-months, and 9-months post-intervention completion. Due to the nature of the intervention, neither 
participants not interventionists can be blinded to group allocation. Therefore, all follow-up assessments are 
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done by research staff (Independent Evaluators) that are blinded. If unblinding occurs, another Independent 
Evaluator will be brought in to re-establish blindness. Youth and parent participants will be given a gift card after 
completing each assessment totaling $100 for youth and $60 for parents, respectively. 

Figure 1. Study Timetable  
 Study Period 
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Close-Out* 
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Day 5 

Camp 
Day 6 

Camp 
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Camp 
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Mo  
1 

Mo  
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Mo 
 3 

3-Month 
Post 

9-Month 
Post 

Enrollment                    
Eligibility Screening X X X X                
Informed Consent X X X X                
Allocation      X              
Interventions                    
Respecting the Circle of Life 
(RCL) (intervention) 
Sessions 1-8 

      X X X X X X X X      

RCL Session 9               X   
Control Program 
Sessions 1-8 

      X X X X X X X X      

Control Session 9               X   
Assessments                    
Baseline (All outcomes)     X               
3-Month Post-Intervention 
(All outcomes) 

                 X  

9-Month Post-Intervention 
(All outcomes) 

                  X 

 

All data collection will be administered via ACASI (Audio Computer Assisted Self-Interview) technology on a 
laptop or tablet, which includes an audio component for participants with literacy challenges. This method has 
been shown to decrease response bias in AI communities, especially around sensitive topics.25 The youth 
baseline assessment will be administered during two pre-camp registration days prior to randomization; the 
parent-trusted adult baseline will be administered prior to camp at the time of consent. All youth and 
parent/trusted adult follow-up assessments will be delivered in participant’s homes, at school or another 
location of their choosing. 

Outcomes. Youth participants will complete the Youth Health Risk Behavioral Inventory (YHRBI) developed by 
Stanton and colleagues to evaluate the FOY+ImPACT program.26 The YHRBI assesses demographics; knowledge, 
intentions, and past experience regarding risk and protective behaviors; sexual perceptions; and behaviors 
including sexual initiation, alcohol/drug use during sex, condom use and contraceptive use. The reliability of this 
assessment has been established in previous evaluations,26 including our pilot trial in which the majority of sub-
scales had Cronbach’s alpha values >0.70.18  

Youth and parent/trusted adult participants will also complete the Parental Monitoring Scale and Parent 
Adolescent Communication Scale, both successfully used in previous trials of FOY + ImPACT.27, 28 The Parental 
Monitoring Scale assesses perceptions of parental supervision and the Parent Adolescent Communication Scale 
measures family-based communication. During the formative work previously discussed, we adapted all three 
scales with the participating tribal community to ensure use of local terminology, age and culturally appropriate 
examples, relevant theoretical constructs, clarity and flow. 

Primary Outcome Measures. The primary outcome variables are sexual/reproductive health knowledge, sexual 
initiation, condom use self-efficacy and intent to use a condom at next sex as changed from baseline to post-
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intervention between intervention and control participants. These variables were chosen because they are 
applicable to all study participants.  

Secondary Outcome Measures. Secondary outcome variables will be examined among sexually active 
participants including condom use at last sex, number of sexual partners, sex without a condom in the last three 
months, and sex without contraception in the last three months. It is expected that 20-25% of study participants 
will be sexually active. The impact evaluation will also have exploratory outcome variables including parental 
engagement (communication and monitoring), youth substance use, and substance use just prior to and/or 
during sex. 

Sample Size Calculation and Statistical Analysis. Our goal is to recruit 567 youth (and their parent/trusted adult) 
balanced within two age groups (11-12, 13-15 and 16-19), for a total of 1,134 participants (567 youth and 567 
parents/trusted adults). We expect a maximum attrition rate of 25%, based on past rates in similar 
evaluations.18, 19, 29, 30 

Sample size estimates were based on the variables of condom use self-efficacy and sexual initiation because 
these confirmatory research questions apply to all study participants, and prior studies have shown them to be 
associated with reduction in risky sexual behavior, teen pregnancy and STI incidence.23 We hypothesize that the 
RCL intervention will increase condom use self-efficacy in the intervention group compared to the control group, 
and that the intervention group will have a lower proportion of participants who initiate sex, compared to 
controls, at study end line.  

The condom use self-efficacy scale ranges from 1-5. Our pilot trial18 provided data on the condom use self-
efficacy score among the control group (mean=2.6, SD=1.0), degree of intra-team correlation (“k” = 0.12), and 
potential loss to follow up over 9 months (20% average reduction in team size; i.e. from 9 down to 7.2 youths). 
Although this trial will utilize individual randomization, the intervention will be carried out with teams of 8-12 
participants each, which will require accounting for intra-team correlation. 

We will use the average of two follow-up measures of condom use self-efficacy per participant (intra-measure 
correlation= 0.7) to reduce error in outcome measurement.31 In order to achieve 90% power to detect a 
theoretically meaningful between-group difference of 0.47 points on this scale over 9 months post-intervention, 
~32 teams per study arm will be required. Thus, we will enroll and randomize a total of n=284 participants per 
study arm (32 teams/arm *9 participants/team), for a total sample size of N=567 participants. We have reduced 
the significance level used in sample size calculations to 0.0125 to account for multiplicity corrections during 
analyses. This same sample size will be sufficient to detect a 19.7% between-group difference, with 80% power 
and 0.0125 significance level, in the percent of participants who report ever having had sex. This estimate is 
conservative based on our past retention rates and accounts for up to 25% loss to follow up, while adjusting for 
the cluster design.  

This sample size will also be able to detect meaningful differences between the intervention and control groups 
with at least 80% power, given the assumptions listed above: 6.7% between-group difference in 
reproductive/sexual health knowledge score (estimating a mean score (SD) of 76% (16%) in the control group), 
and 20.5% between-group difference in intention to use a condom at next sex (estimating 55% in the control 
group). 

Study hypotheses will be initially tested under an “intent-to-treat” model in which data are analyzed according 
to randomization assignment. We will then conduct “completer analyses” on those subjects finishing at least 
two-thirds of the 9 intervention sessions. Intervention impact will be evaluated by comparing primary study 
outcomes between intervention and control groups across the three time points: baseline, 3- and 9-months 
post-intervention. Initially, summary scores of outcomes will be stratified by participation in the intervention 
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versus control groups and by time point and compared using chi-square tests (for binary or categorical 
outcomes), t-tests and analysis of variance (for continuous outcomes). The equivalence of the two study groups 
at baseline will be compared across a range of background variables. Generalized linear mixed effects models 
(GLMM) accounting for within-group correlation across longitudinal data will then be applied.  

Outcomes will be modeled as a function of group assignment and time since intervention. The association 
between outcomes and time will be explored visually using scatterplots and lowess smoothers. Restricted cubic 
splines will be added to reflect deviations from linearity. GLMM with random intercepts for peer-group and 
study participant will be used to account for the hierarchical structure of the data: peer-group, participants 
nested within peer-group, and assessments nested within study participants. If siblings enter the study together 
during the same wave, they will be randomized to the same study group (intervention or control) to limit 
contamination. In this case, analyses will be adjusted to take into account intra-sibling correlation as well. 
Missing data will be handled as follows: 1) document reason(s) for missing data to inform model development; 
2) assess treatment dropouts to do intent-to-treat analysis; and 3) conduct sensitivity analysis to compare 
inferences that are based on different plausible reasons for missingness.32, 33 

Current funding for this evaluation supports data collection through 9 months post-intervention. If additional 
funding is secured, we will extend data collection to 12, 24 and 36-months post-intervention and collect medical 
chart data to track incidence of STIs and pregnancy. If additional funding is secured, gift cards in amounts 
commensurate with the time required to complete additional follow-up assessments will be given.  

Methods Against Bias. Separate cadres of research staff will be hired and trained as RCL or Control Facilitators 
and Independent Evaluators. Facilitators will be responsible for delivering either the RCL or Control program and 
will not participate in any aspect of the evaluation. Independent Evaluators will conduct screening for inclusion 
and exclusion criteria, obtain informed consent, enroll eligible youth and parents/trusted adults, and administer 
all evaluations to youth and parents. Independent Evaluators will not participate in any aspect of RCL or Control 
program delivery. All research staff are members of the participating tribal community and employed/trained by 
the academic research partner. Research staff complete a background check, and are extensively trained in 
human subject’s research, prior to any interaction with participants or study data.  

To ensure the RCL and Control programs are implemented in a comparable way, all Facilitators will receive 
extensive training in their respective program and must pass a proficiency exam with a score >85% prior to 
delivery. In addition, fidelity monitoring of RCL and Control program implementation will be performed on >10% 
of all sessions conducted. Sessions will be randomly selected and observed in person, audio recorded or video 
recorded. Staff performing fidelity monitoring will complete a feedback form and review it with the RCL or 
Control Facilitator. Additional training will be conducted as necessary.  

To reduce potential for contamination across study groups, RCL and control programs are delivered in separate 
camp locations. Youth in each group participate in basketball play only with other youth receiving the same 
program (RCL or Control). All staff, including basketball coaches, are instructed not to discuss the content of 
either program outside of the classroom. Siblings will also be randomized to the same group (RCL or control) to 
avoid contamination within families.  

Data quality and maintenance of confidentiality is continuously monitored by the Principal Investigator. A 
unique participant ID code will be used to administer and track all data collection, stored separately from data 
collection tools, and locked in a secure room with limited access by authorized individuals. Data will be stored in 
a database that is password protected and located on a secure server. Only the personal identifier of 
participants’ date of birth will be included in the database. Any electronic documents that link IDs to identifying 
information (i.e., names/signatures on consent forms and logs) will be stored in accordance with the academic 
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partner’s data security guidance. Transfer or storage of data on portable devices (e.g., laptops, flashdrives) will 
be encrypted and accessible only to study personnel. 

Safety and Ethical Issues. This trial has received approval from the funding agency and relevant Indian Health 
Service and University research review boards. Any necessary protocol modifications will be submitted as 
amendments for review to these relevant parties. The trial and manuscript were approved by the participating 
tribal community’s governing bodies. Independent Evaluators will obtain informed written consent from all 
adult participants and assent and parental permission from all minor participants (<18 years of age). 
Independent Evaluators will explain the study including procedures, risks and benefits associated with 
participating, and the rights and responsibilities of study participants. Staff will encourage participants to ask 
questions and provide copies of the consent form. Participants will be informed that they can stop study 
participation at any time. The Principal Investigator has obtained a Certificate of Confidentiality from the 
Department of Health and Human Services which states researchers cannot be forced to disclose information 
that may identify participants, even by court subpoena, in any federal, state, or local civil, criminal, 
administrative, legislative, or other proceedings. Any serious adverse event reported or detected during the trial 
will be documented and reported to the relevant research review boards within 24 hours. There is no Data and 
Safety Monitoring Board for this trial. (Note: a completed SPIRIT checklist was submitted along with the 
manuscript to the journal). 

DISCUSSION 

The RCL intervention is ground-breaking in that it successfully promotes concentric circles of support for 
adolescents’ positive behavior change at individual, peer, family and community levels. Intergenerational 
intervention has special import to AI communities, as family is generally valued as the nexus of strength for 
individuals and been shown to yield great influence on adolescents’ behavioral choices [34-36]. Also, historical 
and present-day trauma have eroded traditional family structures (i.e. poverty and overcrowded households, 
single parent homes, high residential mobility) and contributed to intergenerational cycles of teen pregnancy. 
Native families experiencing these stressors may rely on a combination of immediate and extended family 
members as well as close friends for caretaking [37]. Native parents and communities are eager for prevention 
interventions that strengthen entire family networks; thus, incorporation of parents or trusted adults in the RCL 
program is socially and culturally congruent for AI youth and families and holds promise for reducing 
accumulated risk across generations. 37  

Currently there are no interventions for the prevention of STIs, HIV and teen pregnancy designed specifically for 
American Indian youth that have been rigorously evaluated and found to have an evidence-base. RCL is highly 
innovative as it: a) incorporates a summer basketball camp and home-visits, b) fills health education gaps in 
rural, reservation-based communities, c) targets males and females equally, both key to the prevention 
equation, d) acknowledges the inextricable link between substance use and unintended pregnancy, e) and 
addresses intergenerational cycles of teen pregnancy in communities experiencing the repercussions of 
historical and modern day trauma. If RCL is found successful, it will be the first evidence-based program for teen 
pregnancy prevention among American Indian youth and adolescents.  
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ABSTRACT 
 
Purpose. The purpose of the study was to test the feasibility of a family-based, home-visiting diabetes 
prevention/management intervention for American Indian (AI) youth with or at risk for type 2 diabetes.  
 
Methods. The TOD program, developed through Community Based Participatory Research, enrolled 255 AI 
youth (10-19 years old) with/at risk for type 2 diabetes and 223 support persons. Delivered by local AI 
paraprofessionals in four rural AI communities, the program included home-based lifestyle education and 
psychosocial support, facilitated referrals and community-based healthy living activities. Changes in AI youth 
participants’ knowledge, behavior, psychosocial status and physiological measurements were assessed over 12 
months.  
 
Results. Over half (56.1%) of youth were boys. Median age was 13.2 years. At baseline, 68.0% of youth reported 
no physical activity in past 3 days; median percent kcals from fat (36.18%) and sweets (13.67%) were higher than 
USDA recommendations. Nearly 40% reported food insecurity in the past month; 17.1% screened positive for 
depression. Support persons were predominantly family members, few reported home access to internet 
(38.6%) and the majority reported long distances (>30 minutes) to food stores. While support persons were 
primarily responsible (≥69%) for youth’s medical care, youth had a greater role in behavioral outcomes, 
indicating joint diabetes prevention/management responsibility. 
 
Conclusions. Baseline results confirmed the need for family-based youth diabetes prevention interventions in 
rural AI communities and indicated enrolling at-risk youth and family members is feasible and acceptable.  
 
 

 

 

 

 

 

 

 

 

 

 

Dissertation Relevance and Significance: This article illustrates the process utilized to select an evidence base 
program and work with the target population to adapt and pilot test the program. The process for establishing 
community needs related to the inclusion of the family in the program is presented in the methods. Results 
illustrate it is feasible to include family members in diabetes prevention programming for youth and examine 
demographic factors of youth with type 2 diabetes and their caregivers. 
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INTRODUCTION 
 
Over the past two decades, global rates of type 2 diabetes (T2DM) have nearly doubled.1 The economic burden 
of T2DM in the United States (US) increased by 41% between 2007 and 2012 2 and global costs are estimated to 
reach $490 billion by 2030.3 Previously, primarily a disease among adults, youth diagnosed with T2DM increased 
more than 30% from 2000-2009.4 T2DM patients diagnosed during childhood experience higher morbidity and 
mortality than those diagnosed as adults.5-8 Compounding these findings, new evidence suggests pharmacologic 
treatments used to achieve and sustain metabolic control in adults may be less effective in children. 9 
Additionally, the unique social and emotional stages of adolescence introduce physiological and psychological 
dynamics that complicate patient care.10, 11  
 
Youth-onset T2DM disproportionately affects disadvantaged minority communities, with the highest rates 
among American Indian and Alaska Natives (AI/AN) youth. T2DM incidence in 2002-2005 (3-year average) was 2 
to 9 times higher in AI/AN youth ages 15 to 19 than youth of other races/ethnicities.12 Barriers to diabetes 
prevention and management in AI youth are exacerbated by contextual challenges. AI youth contend with high 
rates of poverty and unemployment, fractured families, and a history of cultural oppression and racism, 
resulting in adverse socio-economic conditions and psychological and emotional distress. Reservation 
populations’ health access barriers include long distances to health clinics; lack of affordable transportation; 
poor road conditions; long wait times for clinic appointments; few health care providers per capita; and, 
cultural/linguistic barriers within health care settings.13  
 
Diabetes prevention studies in adult populations have found lifestyle interventions targeting physical activity 
and diet, such as the Diabetes Prevention Program (DPP), are more successful in delaying the onset of T2DM 
than pharmacological treatments.14,15 Similarly, trials among youth that incorporate lifestyle components have 
shown significant reductions in T2DM risk factors.16 While, lifestyle interventions have successfully delayed the 
onset of T2DM in AI adult populations, the magnitude is smaller when compared to other racial/ethnic groups 
(~28% vs. ~ 58%).15 Likewise, lifestyle interventions targeting AI youth have shown limited impact on T2DM risk 
factors.17-19 Formative research conducted with Northern Plains Indian youth indicated to be successful with AI 
youth, the DPP needed further cultural and developmental (i.e., age-appropriate) adaptation, including formal 
engagement of parents and significant persons who influence AI youth’s mental and emotional health, diet, 
physical activity and medication management.20 

The Together on Diabetes (TOD) study goal was to test the feasibility of a family-based, home-visiting diabetes 
prevention/management intervention for American Indian youth with or at risk for type 2 diabetes. The program 
is based on lessons from the existing literature and the contextual needs of AI youth at risk for diabetes. It 
combines components of successful diabetes prevention and management interventions with an evidence-
based home-visiting model, “Family Spirit”, previously implemented in participating communities.21 A 
Community Based Participatory Research (CBPR) approach was utilized in the development, implementation and 
evaluation of Together on Diabetes. CBPR is a "collaborative approach to research that equitably involves, 
community members, organizational representatives, and researchers in all aspects of the research process.”22 

Utilizing the CBPR process is critical in American Indian communities as it involves community members at all 
stages of the process and incorporates the historical, social and cultural dynamic of the community. CBPR 
recognizes researchers and community members as long-term equitable partners; each contributing unique 
strengths and sharing responsibilities to improve the health and wellbeing of the community.23 This paper 
describes the Community Based Participatory Research (CBPR) approach used to develop the intervention, 
details program implementation, assesses feasibility, presents the evaluation strategy and reports baseline data.  
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METHODS 
 
Research Design. To inform program and study design, a 9-month community needs assessment and formative 
development phase was conducted. During this phase, Community Advisory Boards (CAB) in each community and 
a Cross-Site Steering Committee (CSSC) comprised of tribal, regional and national content experts were formed. 
CABs met quarterly and the CSSC met twice during the formative phase. Guided by input from these groups, 21 
roundtable discussions and 29 interviews were conducted with AI youth and adult stakeholders across the sites.  
 
This phase confirmed diabetes prevention/management programming for at-risk AI youth as the most salient 
need in the communities. CSSC members determined local health care providers would refer eligible AI youth 
using standard inclusion criteria. Informed by previous home-visiting studies that incorporated family support, 
the CSSC agreed that AI youth would benefit from the inclusion of a “Support Person” who had key influence on 
AI youth’s mental and emotional wellbeing, behaviors and household environment. In addition to 
nutrition/physical activity content, stakeholders thought the program should include life skills as well as 
assistance with medical care navigation. Acknowledging the importance of the home environment, 
transportation challenges and stigma associated with clinical settings, the home was identified as the most 
effective setting for delivery. Home visitors were local Native community health workers (“Family Health 
Coaches”: FHCs), who could navigate language, social and cultural norms.  
 
Human Research Review Procedures. The study was approved by the Navajo Nation Human Research Review 
Board, the White Mountain Apache Tribal Health Board and Tribal Council, the Phoenix Area Indian Health 
Service Institutional Review Board (IRB), the Johns Hopkins Bloomberg School of Public Health IRB, and local 
Indian Health Service and school boards. Serious adverse events (e.g., participant hospitalization) were reported 
on a real-time basis to participating IRBs. Newly diagnosed youth were provided usual clinical care by their 
provider. 

 
Study Participants and Setting. The TOD program and evaluation was implemented in three Navajo 
communities and with the White Mountain Apache Tribe. Johns Hopkins University Center for American Indian 
Health, the academic institution partnering with the communities to conduct this research, has a 30-year trusted 
relationship with these tribal communities. The participating communities (Sites 1-4) are located in rural and 
isolated reservation lands, with populations between 15,000 and 25,000 people. They face economic hardship, 
stressed educational systems, and some of the largest behavioral health disparities in the nation, including 
substance use, mental health, and chronic diseases. They also fight to maintain indigenous cultures, languages 
and traditions that inherently promote healthy lifestyles and well-being. 
 
Participant Recruitment and Informed Consent. American Indians 10-19 years old, living within 1-hour 
transportation (~50 miles) of the local medical facility and referred by a hospital provider were eligible for the 
study. To be referred to the study youth had to meet one of the following: diagnosis of pre-diabetes or T2DM or 
identified as “at-risk” for T2DM based on BMI and a qualifying lab test (LDL≥ 100 mg/dL, Triglycerides ≥ 150 
mg/dL or HDL ≤ 40 mg/dL).24 Upon referral, study staff contacted youth and legal guardians to explain the 
program and evaluation. Assent was obtained from youth participants <18 years old, and informed consent from 
the parent/guardian. Informed consent was obtained from participants >18 years old. At enrollment, youth were 
asked to select a support person. Youth who could not identify a support person were not excluded from the 
study. Eligible support persons were adults (>18 years old) who were approved by youth’s consenting adult and 
resided with or within 10 miles of the youth. Informed consent was obtained from support persons.  
 
Retention of Participants. The TOD protocol reflected evidence from other home-visiting trials that linked 
retention of families to supervision and support of interventionists, flexibility in scheduling visits, and consistent 
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involvement of relatives.21, 25 FHCs conducted evening and weekend visits when needed, and lessons were 
taught at the participants’ schools or the FHC’s office when preferred. The intervention included four optional 
‘social support visits’ that FHCs used when youth’s circumstances warranted open-ended social support rather 
than planned lesson content. Participants were not dropped from the study unless they withdraw. FHCs also 
provided families with alternative options to withdrawal: 1) a 3-6 week delay in home visits; 2) switching to 
another FHC; or 3) restricting visits to evaluations only. Participants received gift cards at completion of each 
assessment. FHCs distributed additional rewards (e.g., program t-shirt, fitness equipment and cooking supplies) 
when participants accomplish program milestones. Participant newsletters and birthday cards were distributed 
throughout the time a youth is enrolled in the program. 
 
Intervention Design. TOD was developed as a multi-level intervention based on principles of the Ecological 26 

and Transtheoretical models of behavior change.27 Its design reflected understanding of the reciprocal 
relationship between individuals and their environment, the importance of family, community and cultural 
support for behavior change as well as the direct physiological effects of support on physical health (Figure 1). 
The intervention included: 1) home-based lifestyle education and psychosocial support for AI youth and support 
persons; 2) collaboration between FHCs and AI youths’ medical team; and 3) referrals to community resources 
and engagement of AI youth and families in local wellness and diabetes prevention events. 
 
Figure 1: Together on Diabetes Theoretical Model 
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Program Components. Youth Home-Based Education. During a 6 month intervention phase, FHCs taught a 
structured 12-lesson curriculum encompassing nutrition, physical activity and life skills education (Table 1). 
Lessons were taught by FHCs through biweekly home-based visits to AI youth and their family members. The 
curriculum, focused on balance and moderation, and provided AI youth with knowledge and skills to set and 
reach specific, realistic healthy living goals. Throughout these lessons, support persons learned alongside the AI 
youth and provided them with encouragement and support. In addition to physical activity and nutrition, it 
incorporated social support, positive thinking, and addressed issues such as bullying and teasing. Lessons 
included animated videos developed by AI youth from the participating communities. Videos reinforced lesson 
objectives through a serial drama and were followed by short comprehension based questionnaires. The 
intervention phase was followed by a 6-month maintenance phase, consisting of monthly 30 minute visits with 
AI youth, their support person and FHC. These visits were designed to help AI youth sustain behaviors and fully 
transition support provided by the FHC through the TOD program to their support person.  

 

 

 

 

 

Support Person Home-Based Education. Four home-based 30-minute lessons were taught by FHCs to support 
persons. These lessons were focused on strategies to support AI youth and on creating skills to build a healthy 
home environment (Table 1).  

Clinical Component. FHCs provided transportation and attended clinic appointments with AI youth and support 
persons. They submitted quarterly progress notes to AI youths’ providers through electronic health records 

Table 1: Together on Diabetes Intervention Lessons 
Youth Lessons 

Lesson 1 Introduction to TOD and Goal Setting 2 weeks 
Lesson 2 Making a Personal Plan 4 weeks 
Lesson 3 Fat and Nutrition 6 weeks 
Lesson 4 Problem Solving and Health 8 weeks 
Lesson 5 Building Self Esteem through Positive Thinking 10 weeks 
  3 Month Evaluation 12 weeks 
Lesson 6 Using Support Networks to Achieve your Goals 14 weeks 
Lesson 7 Carbohydrates and Nutrition 16 weeks 
Lesson 8 Get Moving: Exercise and You 18 weeks 
Lesson 9 Getting to Know Yourself 20 weeks 
Lesson 10 Eating a Balanced Diet  22 weeks 
Lesson 11/12* Social Development and Diabetes* 24 or 26 weeks 
Lesson 11/12* Peer Pressure 24 or 26 weeks 
Lesson 11/12* Meal Planning 24 or 26 weeks 
Lesson 11/12* Diabetes Management 24 or 26 weeks 

Support Person Lessons 
Lesson 1 Supporting Your Youth Determined by FHC 
Lesson 2 Active Listening  Determined by FHC 
Lesson 3 Let’s Get Moving  Determined by FHC 
Lesson 4 Planning for Improved Nutrition Determined by FHC 
*Based on participant need, FHC choses to complete 2 of 4 lessons listed as 11/12.  
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and/or hand written notes, met in person as needed and conducted quarterly clinic in-services. FHCs also 
initiated and facilitated AI youth referrals to dieticians, counselors and other specialists  
 
Community Component. Program staff hosted biweekly group wellness events in the community for participants 
and their families. They also partnered with regional organizations including schools, the local Indian Health 
Service’s programs, diabetes prevention programs, food distribution programs and fitness centers to co-host 
and promote various community-wide healthy living activities such as fun walks, food demonstrations and 
health education for TOD participants, families, and the general public. The partnering organizations and 
programs assisted TOD with recruitment and retention while also providing healthy living opportunities for TOD 
participants. 
 
Staffing Structure and Quality Assurance. FHCs were male and female AI paraprofessionals aged 22 to 40 years 
old from the community. They were employed by the partnering University. FHCs (2-3 per site) were responsible 
for program implementation and evaluation assessments. Prior to program implementation, they received 
extensive training (>60 hours) in TOD intervention delivery, basic T2DM education, evaluation procedures, and 
protection of human research subjects. Each site also employed a part-time site supervisor who observed and 
provided feedback to FHCs on a quarterly basis. A cross-site supervisor and quality assurance manager 
conducted weekly site-specific meetings and a bi-weekly cross-site meeting to review progress and provide 
support and reflective supervision. 
 
Data Collection Procedures. The TOD evaluation was a single group pre-post pilot intervention study. 
Participants enrolled in the program for a 12 month period. Study outcomes will be assessed over this 12 month 
period. This time interval allowed for identification of intervention benefit on targeted risk and protective 
factors for obesity and diabetes and provided sufficient time to assess feasibility of the intervention. Because 
data were collected at multiple time points, the impact over time and sustainability of change up to 12 months 
will be able to be assessed.  
 
Outcome Measures. Relevant participant demographic data were collected at baseline (Table 2). Intervention 
process measures include session summary sheets and participant satisfaction questionnaires. Outcome 
measures were selected across four domains: knowledge, behavioral, physiological and psychosocial outcomes, 
and were collected at baseline, 3, 6 and 12 months. Measures and collection methods are summarized in detail 
in Table 2. Each measure was identified as the best or most widely used instrument available for its purpose, 
with special consideration to cross-cultural validity and appropriateness. All physiologic outcomes were 
measured twice at each visit and averages of these measures were used in analysis. Assessments were 
administered in English with words/phrases translated to participant’s Native language as needed. Quantitative 
data were collected via an Audio Computer-Assisted Self-Interview (ACASI) or a Computer Assisted Personal 
Interview (CAPI). AI youth assessment took 100 -120 minutes; the support person assessment took 30-45 
minutes. 
 
Data Analysis. ACASI and CAPI data were uploaded to a central server by FHCs weekly. The data manager 
reviewed the data for missing assessments and outlying values. Errors were corrected via weekly phone 
conferences between field staff and the data manager. Changes were documented in a Microsoft Excel log.  
 
Participant and support person socio-demographic characteristics were tabulated by site to provide context and 
examine comparability among the four intervention sites. Psychosocial factors along with knowledge, 
behavioral, and physiological outcomes were tabulated. Histograms, q-q norm plots and the Shapiro-Wilk test 
were used to assess the normality of continuous variables. Consistent with other studies, many continuous  
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Table 2: Description of Together on Diabetes Program Assessments and Outcome Measures 
 
Name Brief Description and Purpose Instrument Reference/source Mode 

Admin 
Time point 
B 3 

m 
6 
m 

12 
m 

Demographics 
Youth 
Demographics 

A 74 item questionnaire to assess youth demographics 
including age, gender, education status, work, living 
situation, health behaviors and the perception of their 
own health. Completed by youth only. 

Questionnaire developed by the 
research team 

ACASI X    

Support Person 
Demographics 

A 53 item questionnaire to assess support person 
demographics including age, gender, education status, 
work, living situation and health behaviors. Completed 
by support persons only. 

Questionnaire developed by the 
research team 

ACASI X    

Medical Home 
Assessment 

16-item questionnaire completed by youth participants 
assessing youth’s perspective of the healthcare they 
receive.  

Adapted from Consumer 
Assessment of Healthcare 
Providers and Systems (CAHPS) 
12-Month Survey with Patient-
Centered Medical Home (PCMH) 
Items [28] 

ACASI X  X X 

Food security 5-item index to assess home food availability in last 30 
days. Index was broken into the following categories: 
high/marginal food security (0-1 items), low food 
security (2-3 items) very low food security (4-5 items). 
Included open-ended query for additional comments 
about the food situation in the home. Completed by the 
youth and support person.  

Adapted from the NHANES Food 
Security Questionnaire 

ACASI X    

Knowledge 
Youth 
Knowledge Test 

25-item multiple choice test created by the investigator 
team to coincide with lessons in the TOD curriculum. 
(Score range: 0-25 correct answers) Topics included: 
nutrition, physical activity, life skills and diabetes 
knowledge and management. 

Questionnaire developed by the 
research team 

ACASI  X X X X 

Behavioral 
Food Frequency 
Questionnaire 

Instrument administered to youth to assess food intake 
over the past seven days. The questionnaire contains 
106 line items, plus an open-ended query for foods not 
included within the line items. 

Adapted from the Block Food 
Frequency Questionnaire [29,30] 

CAPI X X X X 

Physical Activity 
Recall 

A self-report instrument utilizing a time-based recall 
approach over a three-day period to assess physical 
activity. Youth were asked to recall the type and 
duration of physical activity completed in the past 3 
days, ranking each activity as light, moderate, hard or 
very hard. A variable indicating the number of days 
physically active for at least 30 minutes and the rigor of 
that activity was created for analysis.  

Adapted by study team from the 
3-day PAR [31] 

CAPI X X X X 

Physiological 
Height Measured twice to the nearest quarter of an inch to 

assess BMI. 
 Seca 213 Stadiometer FHC X X X X 

Weight Measured twice to the nearest tenth of a pound to 
assess BMI. 

Tanita HD 351 Digital Scale FHC X X X X 

BMI Z-score Calculated from averaged height and weight 
measurements point. 

CDC 2000 growth reference 
population 

Stata  X X X X 

Point of Care 
A1C 

Rapid blood test used to measure HbA1c to assess blood 
sugar control. 
 

Bayer A1c Now + FHC X X X X 
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psychosocial and physiological outcomes were negatively skewed. Medians and use non-parametric testing are 
presented for these variables. Authors also include means (sd) for reference to previous studies. Cross site 
comparisons were carried out where appropriate using chi-squared tests of association for categorical variables, 
one-way Anova for normally distributed continuous variables, and Stata’s median test for k-samples for skewed 
continuous variables.  
 
RESULTS 
 
Over a 20 month-period, 509 AI youth were referred by health providers for study participation. Of those 
referred, 408 (80.1%: 58.2% boys, 41.8% girls) AI youth were eligible to participate in study, of which 14.7% 
were unreachable, 20.8% and declined to participate. Of those consented (n=263), 3.1% did not complete 
baseline. A total of 255 AI youth and 223 support persons enrolled in TOD. The majority of AI youth selected a 
support person (87.5%); 78.9% were a parent/legal guardian. Most support persons (87.0%) lived with the AI 
youth participant (Table 3).  

Table 2 continued: Description of Together on Diabetes Program Assessments and Outcome Measures 
 
Name Brief Description and Purpose Instrument Reference/source Mode 

Admin 
Time point 
B 3 

m 
6 
m 

12 
m 

Waist 
Circumference 

Measured in centimeters twice at each time point, to 
the nearest cm to assess diabetes and cardiovascular 
risk.  

Collected with a 244 cm inelastic 
tape measure 

FHC X X X X 

Blood Pressure Measured systolic and diastolic blood pressure to assess 
cardiovascular health. 

LifeSource UA-767PV One Step 
Auto Inflate Blood Pressure 
Monitor and Cuff 

FHC X X X X 

Hypertension Calculated age, sex and height specific Z-scores for 
systolic and diastolic blood pressure measurements. 
Those who had a systolic and/or diastolic measurements 
>90th percentile for age, sex and height were 
categorized as hypertensive.  

Formulas from Appendix B 
(Computation of Blood Pressure 
Percentiles for Arbitrary Sex, 
Age, and Height). [32]  

Stata 13.0 X X X X 

Medical Record 
Review 

Youth medical records reviewed to assess hospital usage 
(ER visits, hospital admin, out-patient appointments, 
missed appointments) and physical health (BMI, 
triglycerides, blood pressure, blood sugar control). 

Created by Study team Collected 
by FHC 

    

Psychosocial  
Pediatric 
Quality of Life 
(Ped-QL) 

The 23-item PedQL scale (100pt maximum: 0= lowest 
quality of life, 100= highest quality of life) assesses four 
sub-scales: physical functioning, emotional functioning, 
social functioning and school functioning.  

Varni 1999 [33] ACASI X X X X 

Pediatric Health 
Questionnaire-
9 (PHQ-9) 

9-item scale (27pt maximum) used to screen for 
depression. A total score ≥ 11indicates a positive screen 
for depression. 

Kroekne 2001 [34] ACASI X X X X 

Diabetes Family 
Responsibility 
Questionnaire 
(DFRQ) 

The 10-item DFRQ is completed by the support person 
and the youth to assess the sharing of diabetes and pre-
diabetes responsibilities between parent/guardian and 
their diabetic or pre-diabetic child.  

Adapted from the 17-item 
Diabetes Family Responsibility 
Questionnaire [35]  

ACASI X X X X 

Diabetic 
Screening Self-
Report 

The Diabetic screening report is completed by both 
youth and support persons and assesses the number of 
people within a household screened for diabetes.  

The questionnaire developed by 
the research team 

ACASI X X X X 

Program Satisfaction 
Youth 
Satisfaction 
Questionnaire 

23 questions completed by youth to assess perceptions 
of the TOD program.  

Created by study team ACASI X X X X 
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Baseline Youth Demographics. Consistent with referral patterns, a higher proportion of enrolled participants 
were boys (56.1%). Median age at enrollment was 13.2 years. School enrollment was high (92.0%). Nearly 40% 
reported living in their current home for <5 years; 20.1% reported moving homes in the past year. Almost all 
(93.4%) reported living with at least one parent, 53.9% reported living with both parents and 23.9% reported 
living in a multigenerational household. Food insecurity in past month was reported by 39.8% of participants. 
 
Table 3: Baseline Youth and Support Person Demographic Characteristics 
 Site   
Youth Participant 
Characteristics 

1 2 3 4 p-value Total 

Number of Participants 
Enrolled N (%) 

76 (29.8%) 62 (24.3%) 61 (23.9%) 56 (22.0%) ----- 255 (100.0%) 

Percent Youth Participants with 
Support Person n (%) 

72 (94.7%) 61 (98.4%) 59 (96.7%) 31 (55.4%) <0.000
1 

223 (87.5%) 

Percent Support Persons Living 
with Youth Participant n (%) 

63 (87.5%) 58 (95.1%) 45 (76.3%) 28 (90.3%) 0.106 194 (87.0%) 

Gender n(%) 
     Boys 
     Girls 

45 (59.2%)  
31 (40.8%) 

33 (53.2%)  
29 (46.8%) 

30 (49.2%)  
31 (50.8%) 

35 (62.5%)  
21 (37.5%) 

0.453 143 (56.1%)  
112 (43.9%) 

Age (in years) 
     10-11 Years Old 
     12-13 Years Old 
     14-15 Years Old  
     16+ Years Old  

                                   
29 (38.2%) 
19 (25.0%) 
20 (26.3%)  

8 (10.5%) 

 
18 (29.0%) 
20 (32.3%)  
12 (19.4%)  
12 (19.4%) 

 
19 (31.2%)  
22 (36.1%)  
11 (18.0%)  

9 (14.8%) 

 
14 (25.0%)  
16 (28.6%)  

9 (16.1%)  
17 (30.4%) 

 
0.163 

 
80 (31.4%)  
77 (30.2%)  
52 (20.4%)  
46 (18.0%) 

Educational Status  n(%)* 
     Currently in school 
     Not currently in school 
     Graduated 

 
71 (94.7) 
2 (2.7%)  
2 (2.7%) 

 
55 (93.2%)  

2 (3.4%)  
2 (3.4%) 

 
58 (98.3%)  

1 (1.7%)  
0 (0.0%) 

 
45 (80.4%)  

2 (3.6% 
9 (16.1%) 

0.005  
229 (92.0%)  

7 (2.8%)  
13 (5.2%) 

Time reported in current home 
n(%)† 
     ≤1 year 
     1.1 to 5 years 
     5.1 to 10 years 
     10+ years 

 
 

13 (17.3%)  
13 (17.3%)  
14 (18.7%)  
35 (46.7%) 

 
 

15 (25.0%)  
17 (28.3%) 
 9 (15.0%)  

19 (31.7%) 

 
 

14 (25.0%) 
 8 (14.3%)  

10 (17.9%)  
24 (42.9%) 

  
 

7 (13.2%) 
 6 (11.3%)  

19 (35.9%)  
21 (39.6%) 

0.047  
 

49 (20.1%)  
44 (18.0%)  
52 (21.3%)  
99 (40.6%) 

Reported living with n(%)‡ 
     Neither parent 
     Mother only 
     Father only 
     Mother and Father 

 
5 (6.9%)  

22 (30.1%)  
2 (2.7%)  

44 (60.3%) 

 
6 (10.0%)  

19 (31.7%)  
3 (5.0%)  

32 (53.3%) 

 
1 (1.8%)  

20 (36.4%)  
2 (3.6%)  

32 (58.2%) 

 
4 (7.3%)  

23 (41.8%)  
5 (9.1%)  

23 (41.8%) 

0.392  
16 (6.6%)  

84 (34.6%)  
12 (4.9%)  

131 (53.9%) 
Reported living in a 
multigenerational household n 
(%) ‡ 

 
14 (19.2%) 

 
18 (30.0%) 

 
14 (25.5%) 

 
12 (21.8%) 

0.507  
58 (23.9%) 

Reported eating fast food in the 
last week n(%)* 
     Never  
     1-2 Times  
     3+ Times  

 
 

26 (34.7%)  
40 (53.3%)  

9 (12.0%) 

 
 

16 (26.7%)  
34 (56.7%)  
10 (16.7%) 

 
 

15 (25.4%)  
34 (57.6%)  
10 (17.0%) 

 
 

13 (23.6%)  
28 (50.9%)  
14 (25.5%) 

       
0.494 

 
 

70 (28.1%)  
136 (54.6%)  

43 (17.3%) 
Reported living with diagnosed 
diabetic n (%) § 

 
31 (40.8%) 

 
25 (40.3%) 

 
18 (30.0%) 

 
19 (33.9%) 

0.523  
93 (36.6%) 
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Table 3 continued: Baseline Youth and Support Person Demographic Characteristics 
Support Person Characteristics 1 2 3 4 p-value Total 
Number Support Persons 
Enrolled n (%) 

 
72 (32.3%) 

 
61 (27.4%) 

 
59 (26.5%) 

 
31 (13.9%) 

-----  
223 (100.0%) 

Gender n(%) 
     Men 
     Women 

 
14 (19.4%)  
58 (80.6%)  

 
11 (18.0%)  
50 (82.0%) 

 
9 (15.3%)  

50 (84.8%) 

 
7 (22.6%)  

24 (77.4%) 

0.848  
41 (18.4%)  

182 (81.6%) 
Relationship with Youth 
Participant: n(%) 
     Mother/Father/Guardian 
     Grandparent 
     Brother/Sister 
     Aunt/Uncle 
     Family Friend 
     Other 

 
 

55 (76.4%)  
4 (5.6%)  
6 (8.3%)  
5 (6.9%)  
0 (0.0%)  
2 (2.8%) 

 
 

48 (78.7%)  
4 (6.6%)  
3 (4.9%)  
2 (4.9%)  
1 (1.6%)  
3 (4.9%) 

 
 

47 (79.7%)  
5 (8.5%)  
2 (3.4%)  
4 (6.8%)  
0 (0.0%)  
1 (1.7%) 

 
 

26 (83.9%)  
0 (0.0%)  
2 (6.5%)  
2 (6.5%)  
0 (0.0%)  
1 (3.2%) 

0.885  
 

176 (78.9%)  
13 (5.8%)  
13 (5.8%)  
13 (5.8%)  

1 (0.5%)  
7 (3.1%) 

Age (in years)|| 
     <25 years 
     25-34 years 
     35-44 years 
     45-54 years 
     ≥55 years 

 
8 (11.1%)  

20 (27.8%) 
27 (37.5%) 
12 (16.7%) 

5 (6.9%) 

 
4 (6.7%)  

14 (23.3%) 
25 (41.7%) 
13 (21.7%) 

4 (6.7%) 

 
0 (0.0%)  

8 (13.8%) 
36 (62.1%) 

7 (12.1%) 
7 (12.1%) 

 
3 (9.7%)  

10 (32.3%) 
9 (29.0%) 
8 (25.8%) 

1 (3.2%) 

 
0.038 

 
15 (6.8%)  

52 (23.5%) 
97 (43.9%) 
40 (18.1%) 

17 (7.7%) 
Highest Education n(%)|| 
     Grades ≤ 11 
     HS Diploma/GED 
     Some Technical College  
     AA/Technical Degree 
     Bachelor's Degree or Higher 

 
10 (14.3%)  
20 (28.6%)  
26 (37.1%)  
10 (14.3%)  

4 (5.7%) 

 
14 (23.0%)  
12 (19.7%)  
21 (34.4%)  

9 (14.8%)  
5 (8.2%) 

 
4 (6.8%)  

11 (18.6%)  
28 (47.5%)  
14 (23.7%)  

2 (3.4%) 

 
9 (29.0%)  

13 (41.9%)  
9 (29.0%)  

0 (0.0%)  
0 (0.0%) 

0.009  
37 (16.7%)  
56 (25.3%)  
84 (38.0%)  
33 (14.9%)  

11 (5.0%) 
Currently Employed n (%) # 22 (30.6%) 32 (52.5%) 30 (50.9%) 6 (20.0%) 0.002 90 (40.5%) 
Running Water n (%) 63 (87.5%) 58 (95.1%) 53 (89.8%) 31 (100.0%) 0.122 205 (91.9%) 
Electricity n (%) 72 (100.0%) 61 (100.0%) 59 (100.0%) 31 (100.0%) ----- 223 (100.0%) 
Internet Service n (%) 25 (34.7%) 24 (39.3%) 26 (44.1%) 11 (35.5%) 0.719 86 (38.6%) 
Cell Phone n (%) 64 (88.9%) 57 (93.4%) 56 (94.9%) 29 (93.6%) 0.176 206 (92.4%) 
Food Security n(%) 
     High/Marginal food security 
     Low food security 
     Very low food security 

 
40 (55.6%)  
17 (23.6%)  
15 (20.8%) 

 
37 (60.7%)  
15 (24.6%) 
 9 (14.8%) 

 
43 (72.9%) 
 9 (15.3%) 
 7 (11.9%) 

 
19 (61.3%)  

5 (16.1%)  
7 (22.6%) 

0.446  
139 (62.3%)  

46 (20.6%)  
38 (17.0%) 

Reported time to place of food 
purchase n(%)|| 
     ≤30 minutes       
     31-60 minutes 
     61-90 minutes 
     ≥90 minutes 

 
 

22 (30.6%)  
15 (20.8%)  

7 (9.7%)  
28 (38.9%) 

 
 

37 (60.7%)  
17 (27.9%)  

6 (9.8%)  
1 (1.6%) 

 
 

28 (49.1%)  
12 (21.1%)  

6 (10.5) 
11 (19.3%) 

 
 

14 (45.2%)  
14 (45.2%)  

0 (0.0%)  
3 (9.7%) 

<0.001  
 

101 (45.7%)  
58 (26.2%) 

19 (8.6%)  
43 (19.5%) 

Anyone in household screened 
for diabetes in last 3 months** 

32 (45.1%) 31 (51.7%) 29 (50.9%) 12 (38.7%) 0.536 104 (47.5%) 

Reported being physically 
active for > 30 minutes at least 
3 days in the last week n (%) ¶ 

55 (76.4%) 42 (70.0%) 39 (68.4%) 21 (67.7%) 0.709 157 (71.4%) 

* N=249, 6 missing values;  † N=244, 11 missing values;  ‡ N=243, 12 missing values;  § N=254, 1 missing value;  
 || N=221, 2 missing values; ¶ N=220, 3 missing values;  # N=222, 1 missing values;  ** N=219, 4 missing values 
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Support Persons Demographics. Median age was 39.1 years. The majority (83.3%) had completed high school; 
57.9% pursued education beyond high school. More than 90% reported running water in the service. More than 
half (54.3%) reported traveling more than 30 minutes to purchase food and 37.6% reported experiencing food 
insecurity in past month (Table 3). 
 
Youth Outcomes. Knowledge and Care Seeking. Average baseline knowledge score was 11.4 (45% of questions 
answered correctly). Most AI youth reported going to a specific clinic for health care (82.8%), and to the same 
provider (63.5%)(Table 4). 
 
Psychosocial Factors. Median score on the Pediatric Quality of Life Scale was 78.3, similar to other T2DM 
populations.36 Five quality of life subscales were examined: physical (median score: 84.4), psychosocial (median 
score: 75.0), emotional (median score: 75.0), social (median score: 85.0) and school (median score: 70.0). On 
average, participants rated their health (“how healthy do you feel?”) as 6.4 on a 10-point scale and 17.1% 
screened positive for depression on the Patient Health Questionnaire (positive score: > 11)32 (Table 4).  
 
Behavioral Outcomes. In a 3-day physical activity recall, the majority of participants (68.0%) reported that they 
did not engage in >30 minutes of rigorous physical activity on any of the past three days and 22.1% reported 
they engaged in >30 minutes of rigorous physical activity on only 1 of the past 3 days. Median percent of kcals 
from fat reported on the food frequency questionnaire was 36.2%.37 AI youth also reported high median percent 
kcals from sweets (13.7%), and low fruit and vegetable intake (1.00 and 1.97 servings per day, respectively) 
(Table 4). 
 
Table 4: Psychosocial and Outcome Measures Among Youth Participants 
 Site   
Psychosocial Measures 1 2 3 4 p-value Total 
Quality of Life Scale Total (Peds 
QL: 100pt)* 
     Median (IQR) 
     Mean (SD) Range 

 
79.3 (22.8) 
76.1 (15.7) 

27.2 - 100.0 

 
78.3 (19.6) 
74.3 (15.3) 

22.8 - 100.0 

 
78.8 (21.2) 
75.7 (15.6) 
25.0 - 97.8 

 
78.8 (24.5) 
74.6 (18.7) 
1.1 - 100.0 

1.000  
78.3 (21.7) 
75.2 (16.2) 
1.1 - 100.0 

Physical Quality of Life Scale (Peds 
QL: 100pt)*     
     Median (IQR)      
     Mean (SD) Range 

 
84.4 (20.3) 
80.3 (15.2) 

34.4 - 100.0 

 
81.3 (25.0) 
78.7 (15.7) 

43.8 - 100.0 

 
84.4 (21.9) 
79.6 (17.6) 
6.3 - 100.0 

 
84.4 (31.3) 
77.7 (23.4) 
3.1 - 100.0 

0.689  
84.4 (25.0) 
79.2 (17.9) 
3.1 - 100.0 

Psychosocial Quality of Life Scale 
(Peds QL: 100pt)* 
     Median (IQR) 
     Mean (SD) Range 

 
75.0 (30.8) 
73.8 (17.9) 

23.3 – 100.0 

 
75.0 (16.7) 
71.9 (17.1) 

11.7 - 100.0 

 
75.8 (26.7) 
73.7 (17.1) 

30.0 - 100.0 

 
76.7 (25.0) 
72.8 (18.3) 
0.0 - 100.0 

0.941  
75.0 (25.0) 
73.1 (17.5) 
0.0 - 100.0 

Emotional Quality of Life Scale 
(Peds QL: 100pt)* 
     Median (IQR) 
     Mean (SD) Range 

 
80.0 (32.5) 
72.6 (22.9) 

10.0 – 100.0 

 
72.5 (35.0) 
71.5 (23.1) 
 5.0 - 100.0 

 
75.0 (37.5) 
72.8 (20.6) 

30.0 - 100.0 

 
77.5 (30.0) 
75.2 (20.1) 
 0.0 - 100.0 

0.528  
75.0 (30.0) 
73.0 (21.7) 
 0.0 - 100.0 

Social Quality of Life Scale (Peds 
QL: 100pt)† 
     Median (IQR) 
     Mean (SD) Range 

 
85.0 (30.0) 
79.9 (21.4) 

 5.0 – 100.0 

 
85.0 (30.0) 
77.4 (23.3) 

10.0 - 100.0 

 
80.0 (30.0) 
76.4 (23.0) 

15.0 - 100.0 

 
85.0 (25.0) 
78.1 (23.9) 
 0.0 - 100.0 

0.598  
85.0 (30.0) 
78.1 (22.7) 
 0.0 - 100.0 
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Table 4 Continued: Psychosocial and Outcome Measures Among Youth Participants 
 Site   
 1 2 3 4 p-value Total 
School Quality of Life Scale (Peds 
QL: 100pt)‡ 
     Median (IQR) 
     Mean (SD) Range 

 
75.0 (32.5) 
69.3 (21.4) 
 5.0 - 100.0 

 
68.3 (30.0) 
66.6 (19.6) 

20.0 - 100.0 

 
75.0 (25.0) 
71.8 (18.8) 

20.0 - 100.0 

 
  70.0 (30.0) 
64.2 (23.0) 
 0.0 - 100.0 

0.226  
70.0 (30.0) 
68.2 (20.8) 
 0.0 - 100.0 

Depression 37 pt Scale (PHQ-9:)§ 
  Positive screens (score ≥ 11) n (%)  

 
11 (15.5%) 

 
8 (15.1%) 

 
11 (18.6%) 

 
10 (19.6%) 

0.895  
40 (17.1%) 

How healthy do you feel (Scale: 1-
10) mean (SD)|| 

6.4 (2.0) 6.2 (1.9) 6.6 (2.4) 6.3 (2.3) 0.752 6.4 (2.1) 

Reported using specific medical 
care provider n (%)¶ 

41 (60.3%) 35 (71.4%) 32 (57.1%) 33 (67.4%) 0.404 141 (63.5%) 

Reported using specific medical 
clinic or office n (%)# 

57 (83.8%) 43 (89.6%) 46 (82.1%) 37 (75.5%) 0.328 183 (82.8%) 

Average Knowledge Score ** 
     Mean (SD) 

11.0 (4.0) 12.1 (3.5) 12.9 (3.5) 9.6 (4.2) <0.001  11.4 (4.0) 

In the last 3 days, reported  > 30 
minutes rigorous activity:† 
     0 days 
     1 day 
     2 days 
     3 days 

 
 

55 (73.3%)  
13 (17.3%)  

3 (4.0%)  
4 (5.3%) 

 
 

42 (67.7%)  
16 (25.8%)  

2 (3.2%)  
2 (3.2%) 

 
 

46 (76.7%)  
12 (20.0%)  

1 (1.7%)  
1 (1.7%) 

 
 

29 (51.8%)  
15 (26.8%)  

5 (8.9%)  
7 (12.5%) 

 
 

  0.067 

 
 

172 (68.0%)  
56 (22.1%)  

11 (4.4%)  
14 (5.5%) 

Percent kcal from:||  
     Fat  
          Median (IQR) 
          Range 
     Sweets    
          Median (IQR) 
          Range 

 
 

36.54 (6.29) 
21.62 -51.07 
 
12.62(10.65) 
0.00 - 30.04  

 
 

36.60 (5.87) 
22.72 - 48.30 

 
12.65 (8.46) 
0.00 - 33.04  

  
 

35.94 (5.74) 
26.91- 46.36 

 
12.47(13.30) 
0.56 - 40.39  

  
 

5.70 (5.96) 
20.85-45.96 

 
16.13(10.95) 
1.76 - 45.61  

 
 

0.491 
 
 

0.149 

  
 

36.18 (6.50) 
20.85 - 51.07 

 
13.67 (11.69) 

0.00 - 45.61  
Number of Servings/Day|| 
     Fruit 
          Median (IQR) 
          Range 
     Vegetables 
          Median (IQR) 
          Range 
     Grain 
          Median (IQR) 
          Range 

 
 

1.07 (1.06) 
0.00 - 4.17 

 
1.93 (1.95) 

0.40 - 12.33 
 

4.59 (4.23) 
1.10 - 19.03 

 
 

0.82 (1.06) 
0.00 - 3.57 

 
2.10 (1.81) 
0.20 - 7.63 

 
4.93 (4.01) 

0.82 - 16.25 

 
 

1.30 (1.51) 
0.14 - 4.44 

 
2.17 (2.08) 
0.00 - 6.98 

 
5.04 (3.56) 

0.91 - 14.41 

 
 

1.00 (1.09) 
0.00 - 5.00 

 
1.63 (1.76) 
0.29 - 8.29 

 
5.06 (5.12) 

1.07 - 19.88 

 
 

0.529 
 
 

0.605 
 
 

0.842 

 
 

1.00 ( 1.19) 
0.00 - 5.00 

 
1.97 (1.92) 

0.00 - 12.33 
 

5.01 ( 4.22) 
0.82 - 19.88 

zBMI†† 
Overall: Median (IQR) 
Overall: Range 
 
Girls: Median (IQR) 
Girls: Range 
 
Boys: Median (IQR) 
Boys: Range 
Boys Vs. Girls (p-value) 

 
2.12 (0.65) 

-1.30 – 2.81 
 

2.01 (0.77) 
0.10 - 2.80 

 
2.30 (0.62) 

-1.30 - 2.81 
0.059 

 
2.40 (0.53) 

-0.48 - 3.17 
 

2.30 (0.44) 
1.57 - 2.84 

 
2.44 (0.55) 

-0.48 - 3.17 
0.187 

 
2.29 (0.62) 
0.67 - 2.95 

 
2.24 (0.66) 
0.67 - 2.95 

 
2.46 (0.61) 
1.45 - 2.91 

0.423 

 
2.36 (0.38) 
1.03 - 3.22 

 
2.20 (0.51) 
1.26 - 2.77 

 
2.39 (0.38) 
1.03 - 3.22 

0.653 

 
0.136 

 
 

0.047 
 
 

0.472 
 

 
2.31 (0.55) 
-1.30 - 3.22 

 
2.20 (0.61) 
0.10 - 2.95 

 
2.41 (0.57) 
-1.30 - 3.22 

0.0020 
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Table 4 Continued: Psychosocial and Outcome Measures Among Youth Participants 
 Site   
 1 2 3 4 p-value Total 
Hypertensive n (%) (systolic and/or 
diastolic>90th) Percentile for age 
and height‡‡ 
     Girls 
     Boys 
Boys Vs. Girls (p-value) 

 
23 (31.5%) 

 
6 (20.0%)  

17 (39.5%) 
0.077 

 
15 (25.4%) 

 
6 (23.1%)  
9 (27.3%) 

0.713 

 
13 (23.2%) 

 
6 (21.4%)  
7 (25.0%) 

0.752 

 
28 (50.9%) 

 
11 (52.4%)  
17 (50.0%) 

0.864 

 
0.011 

 
 0.044 
0.169 

 

 
79 (32.5%) 

 
29 (27.6%)  
50 (36.2%) 

0.156 
HbA1c  n (%)§§ 
Overall 
     Normal (HbA1c < 5.7) 
     Pre-diabetic (HbA1c: 5.7 - 6.4) 
     Diabetic (HbA1c ≥ 6.5) 
Girls 
     Normal (HbA1c < 5.7) 
     Pre-diabetic (HbA1c: 5.7 - 6.4) 
     Diabetic (HbA1c ≥ 6.5) 
Boys 
     Normal (HbA1c < 5.7) 
     Pre-diabetic (HbA1c: 5.7 - 6.4) 
     Diabetic (HbA1c ≥ 6.5) 
Boys Vs. Girls (p-value) 

 
 

19 (30.7%)  
32 (51.6%)  
11 (17.7%)  

 
5 (20.8%)  

13 (54.2%)  
6 (25.0%)  

 
14 (36.8%)  
19 (50.0%)  

5 (13.2%) 
0.295 

 
 

16 (29.1%)  
30 (54.6%)  

9 (16.4%)  
 

6 (21.4%)  
16 (57.1%)  

6 (21.4%)  
 

10 (37.0%)  
14 (51.9%)  

3 (11.1%) 
0.347 

 
 

21 (39.6%)  
28 (52.8%)  

4 (7.6%)  
 

13 (48.2%)  
12 (44.4%)  

2 (7.4%)  
 

8 (30.8%)  
16 (61.5%)  

2 (7.7%) 
0.418 

 
 

24 (49.0%)  
20 (40.8%)  

5 (10.2%)  
 

11 (64.7%)  
4 (23.5%)  
2 (11.8%)  

 
13 (40.6%)  
16 (50.0%)  

3 (9.4%) 
0.194 

0.254 
 
 
 

0.030 
 
 
 

0.968 
 

 
 

80 (36.5%)  
110 (50.2%)  

29 (13.2%)  
 

35 (36.5%)  
45 (46.9%)  
16 (16.7%)  

 
45 (36.6%)  
65 (52.9%)  
13 (10.6%) 

0.387 
* N=254, 1 missing value;  † N=252, 3 missing values;  ‡ N=251, 4 missing values;  § N=234, 21 missing values; || 
N=248, 7 missing values; ¶ N=222, 33 missing values;  # N=221, 34 missing values; ** N=236, 19 missing  values;  †† 
N=243, 12 missing values;  ‡‡ N=242, 13 missing values; §§ N=219, 36 missing values 
  
Physiological Outcomes. Median BMI Z-score was 2.31 (IQR: 0.55); 13.5% were overweight and 82.6% obese. 
One-third (32.5%) were hypertensive, 50.2% were diagnosed pre-diabetic and 13.2% were diagnosed with 
diabetes 24. All participants were considered at risk for T2DM based on HbA1C scores or a combination of BMI 
and a qualifying lab test as indicated in the inclusion criteria (Table 4). 
 
Diabetes Prevention Related Responsibilities. Support persons reported taking responsibility the majority of the 
time (≥69%) for the AI youth’s medical care. Responsibility was more variable for behavioral outcomes such as 
diet and physical activity, with AI youth generally having a greater role or responsibility being shared.  
 
Between Site Differences. The majority of observed variables were comparable across sites with some 
exceptions, mostly in Site 4. Site 4 had a lower percentage of AI youth who identified a support person and a 
higher proportion of high school graduates. These youth were slightly older at enrollment, had lower diabetes 
knowledge scores, higher hypertension rates, and a lower proportion with abnormal HbA1C scores (pre-diabetic 
or diabetic). Site 4 support persons reported significantly higher rates of unemployment and lower educational 
status. Site 1 reported the greatest travel time to purchase food.  
 
DISCUSSION 
 
The TOD program was designed in response to rising rates of T2DM among AI youth and the disease’s 
debilitating effects. Informed by theoretical models of behavior change, current scientific evidence, and 
community stakeholder input, the TOD program is a rigorous, feasible and widely accepted program. Baseline 
results indicate diabetic, pre-diabetic and at-risk AI youth were readily recruited by local Native 
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paraprofessionals with the majority identifying a family-based support person to assist them in the program. 
Results support the inclusion of support persons as many families reported that the parent is primarily 
responsible for medical care of the participant, a key to diabetes prevention and management. The high level of 
household mobility increases the importance of engaging a support person as they helped FHCs track AI youth 
and illustrates the importance of FHCs developing trusting and supportive relationships with families. 
 
Several participant demographic characteristics were of interest. More boys were referred to and enrolled in 
this study than girls which is unique given in previous behavioral health studies conducted by the research team 
in the same communities girls were easier to recruit. Higher referral of boys may be a result of greater health 
care utilization due to sports team physical exam requirements. Despite high rates for participation in federal 
food assistance programs, food insecurity may be the most salient environmental challenge. In this sample, food 
insecurity was nearly three times the general US population (40% vs. 14.3%), 38 indicating the need for 
promotion of food availability and affordability. TOD does not directly target the availability of food, but the in-
home education promotes skill building related to food insecurity such as accessing healthy foods from local 
resources and meal planning.  
 
Baseline psychosocial and mental health profiles of AI youth participants support the inclusion of social support 
and life skill building through home-based education. Mean quality of life scores in this study population were 
similar to results observed in previous studies with adolescents, 36, 39 while the percent meeting the criteria for 
depression (17.1%) was higher than the general adolescent population. 40  
 
Too often, lifestyle interventions overlook the association between poor psychological status and chronic 
conditions.41 TOD promotes coping and problem-solving through home-based education and works to raise AI 
youth’s psychosocial status through increased social support provided by FHCs and support persons. FHCs are 
trained to recognize and refer AI youth who exhibited mental health distress or potential illness over the course 
of the intervention. Tracking these measures over time will provide insight into how psychosocial factors and 
supportive environments moderate or mediate diabetes risk and management. Participants’ baseline behavioral 
characteristics raise concerns about diet and exercise, underscoring the need for the behavioral education and 
life skills coaching components of TOD. Repeated behavioral outcome measures across the study will 
demonstrate whether the intervention was potent enough to motivate behavior change in the face of structural 
deterrents, including food insecurity. 
 
Baseline physiological measures were largely uninformative since BMI and other physiological indicators for 
diabetes risk were used for eligibility criteria. Planned medical chart reviews will enable us to track AI youths’ 
physiological risk profiles 12 months prior to, during and 12 months following study enrollment to assess 
program impact on biological risk factors for T2DM.  
 
Limitations. AI youth enrolled in this study were diagnosed with or were identified as “at risk” for developing 
T2DM. Without a healthy control, the risk and protective factors for T2DM from baseline data cannot be 
assessed. The single group pre/post design was scientifically appropriate, given the preliminary stage of 
intervention development and implementation, and allows for feasibility testing and assessment of preliminary 
effectiveness.  
 
IMPLICATIONS AND RECOMMENDATIONS 
 
TOD is the first comprehensive home-visiting program to address diabetes in AI adolescents and their families 
and included a novel component, the engagement of support persons to promote and sustain youths’ program-
driven goals. If study aims are met, there will be additional evidence for employing paraprofessional community 
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health workers as key agents to treat and prevent diabetes, build the capacity and cultural competence of 
existing reservation-based health care systems, and help reduce health care costs.  
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ABSTRACT 
Native American youth are disproportionally impacted by Type 2 Diabetes. Intergenerational programs show 
promise to improve health in tribal communities. Together on Diabetes, a diabetes prevention and management 
program was evaluated with 257 Native American youth with or at risk for Type 2 Diabetes and their adult 
caregivers. Feasibility, Acceptability and Demographic data were collected from 226 adult caregivers. Pilot 
physiologic data were collected from 37 adult caregivers. Results indicate engaging adult caregivers is feasible 
and acceptable and impactful; adult caregivers reduced their BMI baseline to 12 months (p=.02). Findings 
support engagement of adult caregivers in youth diabetes prevention programs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dissertation Relevance and Significance: This article illustrates the method to pilot test an adapted evidence-
based program for feasibility , acceptability and preliminary impact of the program on parents of youth with 
type 2 diabetes. Findings show the inclusion of family members, primarily parents in youth focused diabetes 
prevention programming is efficacious, positively impacting family members’ health outcomes. 
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INTRODUCTION 
 
Native American (Native) youth are disproportionally impacted by Type 2 Diabetes (T2DM)1. As youth and their 
adult caregivers often share risk factors for T2DM 2, engaging caregivers in youth diabetes prevention programs 
may positively impact the adult while amplifying program effects for youth. Intergenerational designs may also 
improve public health impact and cost effectiveness—a key consideration for low resource Native communities 
in which 1 in 6 adults has T2DM today3. In this paper, we explore data from “Support Persons” (SPs), enrolled 
caregivers, from the Together on Diabetes (TOD) study.4 We assess feasibility and acceptability of enrolling adult 
caregivers in the TOD program and explore pilot data to understand preliminary program impact on the SP. 
Positive outcomes for youth enrolled in TOD were previously reported.5 
 
METHODS 
 
TOD, a 12-month home-visiting program delivered by Native paraprofessional Family Health Coaches (FHC) to 
youth ages 10-19 with or at-risk for T2DM, was evaluated in a pre-/post study conducted from November 2012-
July 2015 with four Native reservation communities in southwestern US. Native youth were referred to TOD by 
local Indian Health Services providers. Once consented (if a minor, youth assent/parent consent), youth 
identified a trusted adult who was > 18 years old living with or near them as their SP. SPs completed informed 
consent. Youth enrollment was not contingent upon enrolling an SP. The TOD curriculum includes twelve youth 
and four SP lessons. SPs were encouraged to attend all youth lessons.  
 
Feasibility and acceptability were assessed through process data and satisfaction surveys completed by SPs at 12 
months. A demographic questionnaire was completed by SPs and youth at baseline. Self-report surveys were 
completed by SPs and youth at baseline, 3, 6, and 12 months.4,5 SPs weight, height and waist measurements 
were not originally part of the SP evaluation but added upon request of SPs three-quarters of the way through 
the study. Paired t-tests, fisher’s test and pairwise comparisons were utilized to assess differences in dosage and 
characteristics of SPs and youth across physiologic data availability and SP diabetes status. Paired t-tests 
assessed changes in SP physiologic outcomes between baseline (averaged of baseline and 3 month) and last (12 
month) evaluation time points. Linear regression analysis was conducted to examine the relationship between 
SP and youth weight loss. 
The study was approved by relevant Tribal review boards and the Johns Hopkins Bloomberg School of Public 
Health IRB.  
 
RESULTS 
 
A total of 256 youth and 226 (88%) SPs enrolled in the study; 30 youth did not have an SP enroll.4  There were no 
demographic differences between youth with and without a SP (unpublished data). A minority of SPs reported 
they had been diagnosed with T2DM. SP age and screening history was the only demographic difference 
observed across SP diabetes status (Table 1).  
 
Feasibility and Acceptability. SPs lesson completion and attendance at youth lessons was moderate (Table 1). 
The number of youth lessons attended by SPs was significantly higher among SPs enrolled with youth with T2DM 
compared to those enrolled with at-risk youth (6.5 vs. 3.79; p=.011). Additionally, SPs with younger youth 
attended more youth lessons (R2= .0193; p=.0413). Neither youth age nor diabetes status was associated with 
the number of SP lessons completed. However, SPs without T2DM completed more SP lessons (p=.0134). 
Satisfaction was high (Table 1). Through open ended questions, SPs reported they liked the knowledge they  
gained through the TOD program, TOD program activities and that the FHC came to their home. Some stated  
they did not like program time commitment. 
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Table 1. Support Person and Youth Demographics, Feasibility and Acceptability of TOD Program by Physiologic 
Data Availability and Diabetes Status 
  Has Physiologic Data SP Diagnosed T2DM 
 Total No  Yes  p No Yes p 
Support Person Dems        
Age    % (n)                           
Under 35                           
35-44                            
 >=45 

30.6% (68) 
43.7% (97) 
25.7% (57) 

29.6% (55) 
44.6% (83) 
25.8% (48) 

36.1% (13) 
38.9% (14) 
25% (9)   .720 

35.8% (63) 
40.9% (72) 
23.3% (41) 

9.8% (4) 
56.1% (23) 
34.2% (14) .005 

Gender                               
 % M (n) 18.3% (41) 18.6% (35)      16.7% (6) .782 19.7% (35)          12.2% (5)      .265 
Employed                         
 % Y (n) 40.6% (91) 40.4% (76)      41.7% (15) .902 40.5% (72)            39% (16)      .874 
Screened T2DM past 3 mons                               
% Y (n) 21.7% (48) 19.7% (37) 30.6% (11) .321 16.3% (29)      46.3% (19)      <.001 
Diagnosed T2DM             
 % Y (n) 18.6% (41) 18.5% (34)       18.9 % (7) .950    
Relation to Youth               
% Parent 76.3% (171) 77.1% (145)       72.2% (26) .550 77.5% (138)            73.1% (30)      .209 
Youth Dems        
Age % (n)                        
10-12                               
13-17                                  
>17 

47.3% (121) 
42.2% (108)      
10.6% (27)            

46.1% (101) 
41.6% (91) 
12.3% (27) 

54.1% (20) 
45.9% (17) 
0% (0) .077 

50% (90) 
42.2% (76) 
7.8% (14) 

51.2% (21) 
41.5% (17) 
7.3% (3) .988 

Gender                               
% M 55.8% (143) 54.8% (120)       62.2% (23) .404 58.9% (106)            41.5% (16)      .043 
Diabetes Status % (n)  
Diabetic                           
Pre-Diabetic                          
 At-Risk 

13.2% (29) 
50.5% (111) 
36.3% (80) 

13.5% (25) 
48.7% (90)     
37.8% (25)      

11.4% (4) 
60% (21) 
28.6% (10) .462 

14.7% (23)     
51.9% (81)           
33.3% (52)      

17.1% (6)     
45.7% (13)      
37.1% (13)      .800 

Feasibility (Dosage) 
SP lessons competed m(sd) 2.09 (1.62) 1.89 (.128) 3.06 (.234) <.001 2.23 (.131)   1.68 (.282) .072 
Youth lessons attended by SP 
m(sd)  4.71 (4.03)  4.18 (.286)  7.61(.632) <.001 5.73 (.316) 3.91 (.609) .013 
SP Acceptability Satisfaction 
I have learned a lot              
 % Agree 95.9% (164) 96.3% (129)    94.6% (35)     .645 96.2% (126)      97.1% (34)      1 
I would recommend to others                                 
 % Agree 97.7% (167) 97% (130)      100% (37)     .578 97% (127)      100% (35)      .580 
How helpful was the FHC?  
% Helpful 98.3% (168) 97.8% (131)    100% (37)     1.0 99.2% (130)      97.1% (34)      .378 
How helpful were activities?                          
% Helpful 98.3% (168) 97.8% (131)      100% (37)     1.0 99.2% (130)      97.1% (34)      .378 
How helpful were hand-outs?                                  
 % Helpful 95.9% (164) 95.5% (128)     100% (37)    .344 97.7% (128) 94.1% (32)     .274 
How helpful were referrals?                           
% Helpful 95.2% (157) 93.9% (123)      100% (37)     .208 95.3% (121)      97% (32)      1 
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Program Impact 
Only 37 (16.4%) SPs had physiologic data; this was primarily due to the timing of the addition of physiologic 
measures as no differences in demographic variables were observed across SPs by physiologic data availability. 
SPs with physiologic data attended more youth lessons than those without (Table 1). SPs who had physiologic 
data lost a statistically significant amount of weight (m=5.9 lbs) and experienced a reduction in waist 
circumference (m=1.66 cm) (Table 2). Changes in SP BMI and youth zBMI from baseline to 12 months were not 
related (p=0.9281).  

 
DISCUSSION 
 
Mid-way through the TOD trial, study staff suspected SPs were making lifestyle changes along with youth. 
Parents often shared their youth motivated them to be healthier care givers. Thus, in addition to SP feasibility, 
acceptability and demographic data that had been collected from the beginning of the study, collection of 
physiological data was added to the SP evaluation.  
 
Although physiologic data is available on less than 20% of SPs, dosage, satisfaction and demographic data is 
available for all SPs. Pilot results presented here build on and support previous research indicating family 
engagement is feasible and beneficial in Native diabetes prevention efforts 6. However, results indicate 
engagement of caregivers in TOD and other programs should be more intentional. SP participation in less than 
half of lessons maybe due to lack of emphasis on their involvement by study management and work-related 
conflicts, not because they did not want to be involved as program satisfaction was high. Further, the role of 

Table 1 Continued: Support Person and Youth Demographics, Feasibility and Acceptability of TOD Program by 
Physiologic Data Availability and Diabetes Status 
  Has Physiologic Data SP Diagnosed T2DM 
 Total No  Yes  p No Yes p 
Number of visits were:   
Too much                        
Just Right                        
Too little 

7.7% (13) 
85.2% (144)      
7.1% (12) 

6.8% (9)     
87.1% (115)     
6.1% (8)      

10.8% (4)     
78.4% (29)     
10.8% (4)      .351 

9.2% (12)     
84.6% (110)     
6.2% (8)      

2.9% (1)     
88.5 % (31)     
8.6% (3)      .431 

Length of the program was: 
Too long                         
Just Right                        
Too short 

2.9% (5) 
87.7% (149) 
9.41% (16) 

3% (4)     
89.5% (119)     
7.5% (10)      

2.7% (1)     
81.1% (30)     
16.2% (6)      .222 

3.9% (5)     
86.9% (113)     
9.2% (12)      

0% (0)     
91.4% (32)     
8.6% (3)      .716 

Information taught by FHCs:                      
Too difficult                   
 Just right                        
 Too easy 

2.4% (4) 
95.3% (162) 
2.4% (4) 

1.5% (2)     
95.5% (127)     
3.1% (4)      

5.4% (2)     
94.6% (35)     
0% (0)      .227 

3.1% (4)     
96.2% (125)     
.8% (1)      

0% (0)     
94.8% (33)     
5.7% (2)      .098 

Table 2. Program Impact on Subset of Support Persons 
Physiologic Outcomes Time point 11 12 Months p-value 
Weight, lbs (N=37)       
Mean(SD) 

216.4 (8.77)  210.5 (8.72)  0.00434 

BMI (N=35)       
 Mean(SD) 

38.12 (1.57) 37.28 (1.53) 0.0202 

Waist Circumference, cms  (N=35)                
Mean(SD) 

122.14 (3.06) 120.48 (3.04) 0.152 

1Time point 1= average between baseline and 3 month assessment       
 2p<0.05, 3p<0.01, 4p<0.005 
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youth age and youth and SP diabetes status in SP engagement should be explored in future studies as it appears 
the TOD program was more successful at engaging SPs with younger and youth with T2DM and who themselves 
did not have T2DM. 
 
SPs with data significantly reduced their weight despite TOD’s sole focus on youth’s goals. Due to the difference 
in SP dosage between physiologic data availability and the pilot nature of this data, results should be interpreted 
with caution. The correlation between youth and SP weight loss that has been documented in past research7 
was not observed here. This could be attributed to small sample size. Nonetheless, results indicate future 
diabetes prevention programs in Native communities should engage and collect parallel behavioral and 
physiological data from youth-adult dyads and, ideally, other family members. 
 
This is one of the first studies to examine the feasibility, acceptability and preliminary impact of adult caregivers 
in youth diabetes prevention programs. Findings coupled with previous research support intergenerational, 
family-based diabetes prevention programs in Native communities. 
 
ACKNOWLEDGEMENTS 
 
We respectfully acknowledge the youths, families, community members, and tribal leaders from the 
participating community for their innovation and leadership in pioneering research strategies. We also 
acknowledge the Family Health Coaches who delivered the TOD program and completed data collection, some 
of whom are authors on this manuscript. 
 
This study was supported by the Bristol Myers Squibb Foundation. 
 
REFERENCES 
 

1. Pettitt DJ, Talton J, Dabelea D, et al. Prevalence of diabetes in U.S. youth in 2009: The SEARCH for 
diabetes in youth study. Diabetes Care. 2014;37(2):402-408. 

2. Polley DC, Spicer MT, Knight AP, Hartley BL. Intrafamilial correlates of overweight and obesity in African-
American and Native-American grandparents, parents, and children in rural Oklahoma. J Am Diet Assoc. 
2005;105(2):262-265. 

3. National Center for Chronic Disease Prevention and Health Promotion. National diabetes statistics 
report, 2017: Estimates of diabetes and its burden in the united states. 2017. 

4. Chambers RA, Rosenstock S, Neault N, et al. A home-visiting diabetes prevention and management 
program for American Indian youth: The together on diabetes trial. Diabetes Educ. 2015; 41(6): 729-747. 

5. Kenney A, Chambers RA, Rosenstock S, et al. The impact of a home-based diabetes prevention and 
management program on high-risk American Indian youth. Diabetes Educ. 2016; 42 (5):585-595. 

6. Epple C, Wright AL, Joish VN, Bauer M. The role of active family nutritional support in Navajos’ type 2 
diabetes metabolic control. Diabetes Care. 2003;26(10):2829-2834. 

7. Pulgaron ER, Delamater AM. Obesity and type 2 diabetes in children: Epidemiology and treatment. Curr 
Diab Rep. 2014;14(8):508-014-0508-y. 
  



70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
  

The Impact of a Home-Based Diabetes 
Prevention and Management Program on High-

Risk American Indian Youth 

 
Based on the paper published as: Kenney, A., Chambers, R. A., Rosenstock, S., Neault, N., Richards, J., Reid, R., 
Nelson, L., Begay, M., Grass, R., Parker, S., & Barlow, A. (2016). The impact of a home-based diabetes 
prevention and management program on high-risk American Indian youth. The Diabetes Educator, 42(5), 585-
595.  

 

 

 

 



71 

ABSTRACT 
Purpose. The purpose of this study was to examine the impact of a home-based diabetes prevention and 
management program on high risk American Indian (AI) youth. We also aimed to explore the impact of family 
involvement on youth outcomes. 
 
Methods. Together on Diabetes (TOD) was designed using a participatory approach with four tribal communities 
in the Southwestern, United States. A multisite, pre-post evaluation design was used to evaluate the efficacy of 
the TOD intervention on improving youths’ psychosocial, knowledge, behavioral, and physiological outcomes at 
four time points from baseline to 12-months post-enrollment. Dosage data were collected to assess impact of 
family involvement 
 
Results. A total of 256 youth and 225 support persons were enrolled in the TOD program. At 12 months post-
enrollment improvements were observed in youths’ quality of life (P<0.001), depressive symptoms (P<0.001), 
knowledge related to TOD content (P<0.001), BMI z-scores (P=0.004) and hypertension (P=0.026). 
Improvements in mean Hemoglobin A1C were observed among diabetic youth with baseline A1C>6.5% 
(P=0.036). Those with an involved support person had greater improvements on A1C than those without an 
involved support person. 
 
Conclusions. The TOD program was feasible, acceptable and effective in lowering diabetes risk among 
reservation-based AI youth. It is the first efficacious youth-focused diabetes prevention and management 
program developed and implemented in partnership with tribal communities. Results also provide support for 
the involvement of family in diabetes prevention programming. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dissertation Relevance and Significance: This Chapter illustrates the effectiveness of a diabetes prevention 
program for Native youth and their families. Results indicate the Together on Diabetes program, a program that 
engaged caregivers alongside their youth was effective at reducing diabetes risk factors among enrolled youth. 
This Chapter also provides preliminary support that having caregivers involved in diabetes prevention 
programming may enhance program impact.  
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INTRODUCTION 
 
Youth onset type 2 diabetes (T2DM) is a growing epidemic. In 2002, the president of the American Diabetes 
Association expressed an urgent need for T2DM prevention and treatment strategies to avoid “the new 
epidemic from destroying future generations of Americans.”1 Over a decade later, rates of youth on-set T2DM 
have reached unprecedented levels. Between 2001 and 2009, T2DM prevalence among youth ages 10-19 
increased 31.5% and projections indicate youth prevalence will nearly quadruple by 2050.2,3 Additionally, rates 
of childhood obesity, a key risk factor for diabetes, have increased by 47.1% percent over the past 30 years and 
in 2011, approximately 30% of children in North America were overweight or obese.4,5 While new evidence 
suggests that overall childhood obesity rates are starting to decline, a recent study indicated that severe obesity, 
which is strongly linked to increased cardio metabolic and diabetes risk is increasing among boys and girls ages 
12-19.6 

 
Ethnic minorities and individuals with low socioeconomic status are disproportionately impacted by obesity and 
T2DM, and experience higher mortality rates due to complications of T2DM. 7-9 Within the United States, 
American Indian (AI) youth experience the highest rate of childhood obesity and the highest and fastest growing 
rate of T2DM of any racial/ethnic group. The incidence of T2DM among AI youth ages 15-19 increased by 110% 
between 2001 and 2009, resulting in the prevalence in 2009 being seven times greater than white youth 
(1.2/1,000 vs. 017/1,000) and 2.6 times greater than US All Races youth of the same age.2,10 

 
T2DM progresses faster and more aggressively in youth compared to adults. Evidence suggests that beta cell 
function deteriorates more rapidly and complications of diabetes including retinopathy and nephropathy are 
more aggressive in youth than adults.11-14 Additionally, when accompanied by obesity, uncontrolled diabetes in 
youth may result in diminished cognitive performance.15 The economic ramifications of T2DM and its associated 
complications are also enormous. Medical costs are 2.3 times higher for adults with T2DM than without, and 
global medical costs for diabetes are projected to increase from $375 billion in 2010 to $490 billion by 2030. 
Youth onset T2DM has potential to drive projected costs significantly higher due to complications that will 
reduce job productivity and increase T2DM related disabilities over a longer life course.16  
 
Existing treatment methods for youth with T2DM are limited.17 Approved medications do not reliably maintain 
glycemic control and there is insufficient evidence on the effectiveness of lifestyle interventions at preventing 
and managing T2DM in youth.17,18 The existing literature, however, suggests several key components for 
diabetes prevention among youth, and more specifically, AI and other minority youth. 1) In general, complex 
T2DM risk and protective factors indicate the need for multi-level interventions. 2) Improved parenting skill and 
family-based interventions have been linked to improvements in diabetes and weight related comorbidities.19-21 
Therefore, there is evidence for the importance of engaging family alongside youth in diabetes prevention 
programming. 3) Promoting protective factors among AI youth has been shown to be more effective than 
targeting risk factors to affect behavior change.22 Similarly, other research has indicated interventions targeting 
minority populations are more successful if strength-based and situated within their historical context and social 
determinants of health.23 4) Barriers to culturally competent medical care, lack of transportation, limited access 
to healthy foods and the impact of life stresses should also be addressed.24 5) A holistic approach to diabetes 
prevention and education blends well with traditional AI life paths and a home-based intervention addresses 
transportation and privacy barriers known to impact care seeking in AI communities.25,26  
 
The Current Study. Acknowledging the urgent need for holistic, multi-level, family based and culturally 
appropriate diabetes treatment and prevention programs for AI youth, the Johns Hopkins Center for American 
Indian Health partnered with four tribal communities in the Southwest to design, implement and evaluate 
“Together on Diabetes”(TOD), a family-based diabetes prevention and management program for AI youth.27 The 
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aim of the study was to evaluate the impact of the TOD Program on psychosocial, knowledge, behavioral, and 
physiological outcomes among AI youth (n=256) 10-19 years old. The secondary aim was to assess the impact of 
family involvement on youth’s psychosocial and physiological outcomes. This manuscript reports the study’s 12-
month outcomes and suggests next steps.  
 
METHODS  
 
Participatory Approach. TOD was designed and implemented using a participatory approach with four tribal 
communities in the Southwestern, United States.27 The participatory process was guided by Community Advisory 
Boards in each program community and a Cross Site Steering Committee comprised of key stakeholders and 
content experts. To inform the design and content of the intervention, a nine month formative phase was 
conducted to identify cultural strengths and protective factors related to diabetes prevention and management. 
The formative phase included meetings with stakeholders as well as roundtables with youth and parents. It was 
established that a multi-level approach was needed to effectively reduce youth’s diabetes risk. Following 
previous research and acknowledging the strength of family in AI communities, it was agreed that youth would 
benefit from a home-based intervention that included a support person, an influential adult in the youth’s 
decision making. Parents and youth participated in roundtables to understand, among other things, how to 
engage parents in the program. During these roundtables, parents reported they wanted to participate in 
activities alongside their child and provided suggestions for how the program could encourage this. To ensure 
cultural and community compatibility, paraprofessionals from the tribal community were chosen as home-
visiting interventionists and named “Family Health Coaches” (FHCs).  
 
Study Design. A multisite, pre-post evaluation design was used to evaluate the efficacy of the TOD intervention 
on improving youths’ psychosocial, knowledge, behavioral, and physiological outcomes at four time points from 
baseline to 12-months post-enrollment (Methods have been previously published; see Chambers 2015). 
Relevant tribal, Indian Health Service, and Johns Hopkins University research review boards approved the trial. 
 
Participants. The study was conducted in four rural reservation-based tribal communities with populations 
ranging from 15,000 to 25,000. Eligible participants were AI youth between 10-19 years old, lived within 50 miles 
of the community’s Indian Health Service hospital, and had a diagnosis of type 2 diabetes, pre-diabetes or 
identified as “at-risk” for diabetes (BMI > 85th percentile and one of the following abnormal labs: low-density 
lipoprotein ≥100 mg/dL [2.6 mmol/L], triglycerides ≥150 mg/dL [1.7 mmol/L], or high-density lipoprotein ≤40 
mg/dL [1 mmol/L]).28 Eligible participants were referred by physicians to locally trained and employed AI study 
staff, who completed written informed consent (assent/parental permission for those <18 years of age) with 
youth interested in participating. At time of consent, youth were asked to identify an adult (>18 years of age) to 
serve as a support person. If the selected adult was not the youth’s parent and the participant was <18 years 
old, the support person was approved by their consenting parent/guardian. Informed consent was also 
completed with all support persons.  
 
Intervention. The TOD intervention included three components: 1) home-based education and support for 
youth and their enrolled support person; 2) collaboration with medical providers; 3) referrals to community 
resources and wellness events.27 The youth curriculum included twelve lessons (45-60 minutes in duration) 
delivered biweekly during a 6-month intervention phase, and six monthly maintenance lessons (20 minutes in 
duration) delivered during a 6-month follow-up phase. Lessons were delivered in the home via structured visits 
and focused on setting small obtainable nutrition, physical activity and life skills goals while providing knowledge 
and skills needed to reach those goals. FHCs also provided social support to youth and were available to attend 
medical appointments with youth. When needed, FHCs facilitated referrals to community services, encouraging 
youth and support persons to utilize other resources in the community. They also maintained communication 
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with providers regarding youths’ progress in the program and were available to attend provider visits with 
youth. In addition, FHCs worked with program partners to host biweekly wellness events and ensure participants 
and their families had access to those events.  
 
The intervention for support persons consisted of 4 lessons (20-30 minutes in duration) delivered over 12 
months. Lessons were designed to equip support persons with knowledge and skills related to household 
behavior change. Support persons were welcomed and encouraged to attend youth sessions. During all sessions, 
support persons were encouraged to change their own behaviors, the household environment and learn 
strategies to support their youth as they made changes to improve their health. 
 
Quality Assurance. FHCs received extensive training (>60 hours) in program implementation, evaluation and 
protection of human research subjects. FHCs were male and female AI paraprofessionals from the community 
and employed by the University. Several strategies were used to maintain program fidelity including: 1) FHC 
score ≥80% on a policies and procedures quiz 2) at least 10% of program intervention sessions attended by 
senior staff member 3) weekly case management site calls with FHCs and biweekly cross-site calls, 4) review of 
session summary forms by senior staff for visit duration, lessons completed, and noted concerns; and 5) 
quarterly in-person trainings conducted by senior staff to ensure adherence to policies and procedures.  
 
Outcome Measures. Youth participants and their support person completed a demographic survey at baseline 
and self-report evaluations at baseline, 3, 6 and 12 months. Various measures were utilized to assess program 
impact on youth psychosocial, knowledge, behavior, and physiological outcomes and selected support person 
outcomes. Youth and support person participants completed assessments via Audio Computer-Assisted Self-
Interview (ACASI) software at the four time points. Measures were selected for their strong psychometric 
properties, cross-cultural validity, and feasibility for implementation and dissemination in low resource 
communities.  
 
Youth Measures.  
Psychosocial and Support Outcomes. Quality of life was assessed via the Pediatric Quality of Life (PedQl) 23-item 
Scale and its 5 corresponding subscales.29 Depression was assessed via the 9-item Patient Health Questionnaire 
(PHQ-9).30 Participants with a total score ≥11 were identified as screening positive for depression.  
 
Knowledge. Diabetes prevention and management, nutrition, physical activity and social skills knowledge were 
assessed using a 25-item multiple choice test developed by the research team. 
 
Behavioral outcomes. Daily intake of various food groups were assessed via an adapted Block Food Frequency 
Questionnaire (FFQ).33 The Block FFQ is a widely used food questionnaire with demonstrated reliability and 
validity.34-36 The Block FFQ was adapted to include commonly consumed foods in the program communities. The 
adapted FFQ included 107-items and was completed via computer. Physical activity was assessed via a 3-day 
physical activity recall (PAR) questionnaire completed as an interview.37 Participants were asked about the type 
and duration of physical activity completed in the last 3 days. The intensity of each activity was ranked by the 
FHC completing the interview.27 A variable indicating number of days (1, 2, or 3) participant engaged in rigorous 
(hard or very hard) physically active > 30 min was created for analysis. 
 
Physiological Outcomes. Height, weight, waist circumference, blood pressure and Hemoglobin A1c were 
collected by Family Health Coaches in the home of participants in accordance with study procedures. Systolic 
and diastolic blood pressure were measured three times at each time point using an automated blood pressure 
monitor. Height was measured in inches twice at each time point using a stadiometer with a fixed vertical 
backboard and adjustable head piece. Weight was measured in pounds twice at each time point using a digital 
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weight scale. Waist circumference was measured in centimeters twice at each time point using a tape measure 
according to the National Health and Nutrition Examination Survey anthropometry procedures.38 A1C was 
collected using the A1CNOW+ test kit. Physiological measurements, except A1C, were measured multiple times 
at each time point and averaged to reduce measurement error. Average height and weight measurements at 
each time point were used to calculate age and sex specific standardized body mass index (zBMI) using the 
zanthro command in Stata and the 2000 CDC growth reference population. 
 
Process measures were also collected throughout the program via program logs, session summary sheets and 
participant satisfaction questionnaires. Program logs tracked completion of lessons through which dosage was 
calculated, support visits and evaluations, and session summary sheets provided details about what occurred 
during each lesson (e.g. duration, lesson content, referrals, support person attendance).  
 
Support Person Involvement. In this study we also examine support person involvement in youth’s lessons and 
its impact on psychosocial (quality of life) and physiologic (zBMI, hypertension and HbA1c) outcomes. A 
dichotomous variable based on support person attendance at youth lessons was created. Those who attended 
at least half of the youth participants’ lessons (≥6) were categorized as involved, those who attended less than 
half (<6) of the youth lessons were categorized as uninvolved. This was selected based on the content of the 
lessons and the distribution of the data.  
 
Sample Size. Our primary outcome for sample size determination was change in percent of total calories from 
fat. With 250 participants and an assumption of approximately 25% attrition, alpha=0.05 and intra-person 
measurement correlation of 0.5, the study had 90% power to detect a 4% decrease in calories from fat from 
baseline to the 12-month follow-up. A 4% decrease was determined to be meaningful and attainable based on 
previous studies of diabetes prevention programs in adult populations.39 
 
Statistical Methods. Data were uploaded to a central server and reviewed by the data manager. Errors were 
identified, discussed and if indicated corrected and recorded via excel logs. Demographic characteristics for 
youth and support person participants were tabulated. Cross-site comparisons for participation, dose and 
retention were carried out using chi-squared tests of association for categorical variables and one-way analysis 
of variance for normally distributed continuous variables. Multilevel mixed effects (linear for continuous and 
logistic for binary outcomes) regression models were used to assess psychosocial, knowledge, behavioral and 
physiologic outcomes across time points. All models were adjusted for multiple time points and included a 
random effect at the individual level. Additionally, models were adjusted for age at baseline and/or sex as 
appropriate (as specified in footnotes of each Table). Knowledge scores were also adjusted for total number of 
lessons.  
 
To assess the impact of support person involvement on youth outcomes, support person attendance at youth 
lessons was tabulated. Chi-square tests (for categorical variables) and t-tests (for continuous variables) were 
conducted to determine comparability of baseline demographic, physiologic and quality of life measures for 
youth participants by support person involvement category (involved: attended ≥6 youth lessons). Baseline to 12 
month differences in youth physiologic and quality of life outcomes were compared across support person 
involvement group using multilevel mixed effects regression models (logistic for binary outcomes and linear for 
continuous outcomes). An interaction term between support person involvement group and time point was 
included in the model to determine whether longitudinal intervention effects differed according to support 
person group. All models included a random effect at the individual level and adjusted for repeated measures, 
and sex and/or age at baseline where appropriate 
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RESULTS 
 
Retention and Intervention Fidelity. Of the 509 youth referred to TOD, 408 met the study’s eligibility criteria 
and 256 enrolled. Youth participants completed an average of 9.35 lessons out of 12 lessons with 73.4% youth 
completing >8 lessons. Evaluation completion rates were high: 77.7% at 3 month follow-up; 81.6% at 6 month 
follow-up; and 84.8% at 12 month follow-up. A total of 226 support persons with support person were enrolled 
and completed on average 2.09 out of 4 support person lessons (Table 1). The majority of support persons 
completed at least one SP lesson (72.8%) and attended at least one youth lesson (75.12%). Additionally, 62% of 
the lessons were attended by a family member other than the youth and support person, indicating family 
involvement. 

 
Baseline characteristics. The median age of TOD participants was 13.6 years, and 55.9% (n=143) were boys. 
Nearly all youth (92.0%, n=229) were enrolled in school. At baseline, 13.2% of youth had T2DM, 50.5% were 
diagnosed as pre-diabetic and 36.4% were at-risk. Of those enrolled, 13.7% were categorized as overweight and 
82.4% as obese. Further, 40.3% stated they lived with a diagnosed diabetic. The average percent of kcals from 
fat intake (35.9%) was above the recommended level. The majority of support persons (81.7%) were women and 
the median age was 40.1 years. Most (82.7%) had completed high school; 57.7% had pursued education beyond 
high school. Food insecurity was high among participants: 37.5% of support persons reported low or very low 
food security. More than half (54.1%) reported traveling more than 30 minutes to purchase food. (Table 2)  
 

Table 2: Baseline Youth and Support Person Demographic Characteristics 
Youth Participant Characteristics (N=256) Total 
Percent Youth Participants with Support Person n (%) 226 (88.3%) 
Gender n(%) 
     Boys 
     Girls 

143 (55.9%)  
113 (44.1%) 

Age (in years) 
     10-11 Years Old 
     12-13 Years Old 
     14-15 Years Old  
     16+ Years Old  

80 (31.3%)  
77 (30.1%)  
52 (20.3%)  
47 (18.4%) 

Table 1: Participation, Dose and Retention by Site  
 Total P value 
Participation   
Total Participants 256 (100.0%) ----- 
% Participants with Support Person 226 (88.3%) <0.0001 
Dose   
Youth Lessons Completed by 12 month follow- up out of 12 lessons, m (sd) 9.35 (0.24) 0.7252 
Participants Completing ≥8 lessons, % (n)  73.4% (188) 0.688 
Mean (SE) Number of Days Participants Visited, m (sd) 14.55 (0.39) 0.0011 
Mean (SE) Support Person Lessons Completed1, out of 4 lessons, m (sd) 2.09 (0.11) 0.0034 
Mean (SE) Youth Lessons Attended by Support Person, out of 12 lessons, m (sd) 4.71 (4.03) .013 
Support Persons Attending ≥6 Youth Lessons, % (n)  37.9% (97) .142 
Retention   
Participants with 3 Month Data (%) 199 (77.7%) 0.664 
Participants with 6 Month Data (%) 209 (81.6%) 0.664 
Participants with 12 Month Data (%) 217 (84.8%) 0.142 
1missing 2 values 
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Educational Status  n(%)1 
     Currently in school 
     Not currently in school 
     Graduated 

229 (92.0%)  
7 (2.8%)  

13 (5.2%) 
Time reported in current home n(%)2 
     ≤1 year 
     1.1 to 5 years 
     5.1 to 10 years 
     10+ years 

49 (20.1%)  
44 (18.0%)  
52 (21.3%)  
99 (40.6%) 

Reported living with n(%)3 
     Neither parent 
     Mother only 
     Father only 
     Mother and Father 

16 (6.6%)  
84 (34.6%)  

12 (4.9%)  
131 (53.9%) 

Reported living in a multigenerational household n (%)3 60 (24.7%) 
Reported living with diagnosed diabetic n (%)4 93 (40.3%) 
Support Person Characteristics (N=226)  
Gender n(%)5 
          Women 

 
183 (81.7%) 

Relationship with Youth Participant: n(%)5 
     Mother/Father/Legal Guardian 
     Grandparent 
     Brother/Sister 
     Aunt/Uncle 
     Family Friend 

176 (78.6%)  
13 (5.8%)  
13 (5.8%)  
13 (5.8%)  

9 (4.1%)  
Age (in years)6 
     <25 years 
     25-34 years 
     35-44 years 
     45-54 years 
     ≥55 years 

 
16 (7.2%)  

52 (23.4%) 
97 (43.7%) 
40 (18.0%) 

17 (7.7%) 
Highest Education Attained  n(%)6 
     Grades ≤ 11 
     HS Diploma/GED 
     Some Technical/College Courses 
     AA/Technical Degree 
     Bachelor's Degree or Higher 

37 (16.7%)  
57 (25.7%)  
84 (37.8%)  
33 (14.9%)  

11 (5.0%) 
Currently Employed n (%)7 91 (40.8%) 
Running Water n (%)5 206 (92.0%) 
Internet Service n (%)5 86 (38.4%) 
Cell Phone n (%)5 207 (92.4%) 
Food Security n(%)5 
     High/Marginal food security 
     Low food security 
     Very low food security 

 
140 (62.5%)  

46 (20.5%)  
38 (17.0%) 

Reported time to place of food purchase n(%)6 
     ≤30 minutes       
     31-60 minutes 
     61-90 minutes 
     ≥90 minutes 

102 (46.0%)  
58 (26.1%) 

19 (8.6%)  
43 (19.4%) 

Anyone in household screened for diabetes in last 3 months8 106 (48.0%) 
1missing 7 values, 2missing 12 values, 3missing 13 values, 4missing 25 values, 5missing 2 values, 6missing 4 values, 7missing 3 values 
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 Psychosocial outcomes. Participants reported significantly higher total quality of life scores at 6 months 
(Baseline: 75.24, 6 month: 82.42 , P<.001) and 12 months (Baseline: 75.24, 12 month: 83.43 , P<.001) compared 
to baseline. These findings were consistent across all quality of life subscales: physical, psychosocial, emotional, 
school, social, and improvements were sustained from 6 to 12 months. At baseline, the mean PedQl total score 
among participants was below the average for healthy children. By 12 months, the mean PedQl score was 
equivalent to the reported average for healthy children.29  
 
The percent of youth who screened positive for depression (PHQ-9>11) significantly decreased at 6 months 
(Baseline: 17.3%, 6 month: 6.8%, P<.001) and 12 months (Baseline: 17.3%, 12 Month: 9.2%, P<.001) compared 
to baseline, reducing the prevalence of depression among TOD participants to a level below the prevalence for 
US All Races (10.7%) adolescents. (Table 3).40  
 

         
Knowledge and Behavioral Outcomes. Improvements in knowledge and physical activity were observed at 6 
and 12 months. Participants had higher knowledge scores related to TOD content at 6 months (Baseline: 11.70, 
6 month: 14.06, P<.001) and 12 months (Baseline: 11.70, 12 month: 14.44 , P<.001) compared to baseline. At 
baseline 32.0% of youth indicated they were physically active for 1 or more days, this increased to 38.9% of 
youth at 6 and 49.0% at 12 months.  
 
Significant changes in fats and sweets consumption were not observed. Median percent of kilocalories from fats 
and sweets remained constant throughout the program. Youth significantly decreased servings of fruits 
consumed at 6 months (Baseline: 1.26, 6 month: 1.05, P=.003) and 12 months (Baseline: 1.26, 12 month: 1.04, 
P=.001)) compared to baseline and significantly decreased servings of grains consumed at 6 months (Baseline: 
6.11, 6 month: 4.82, P=<.001) and 12 months (Baseline: 6.11, 12 month: 4.77, P=<.001). (Table 4)  

 
 
 

Table 3. Psychosocial Outcomes 

Psychosocial Outcomes Baseline 
6 month 

follow-up P value 
12 month 
follow-up 

P 
value 

Quality of Life Scale Total (Peds QL: 100pt scale)  
     Mean (SE)1 75.24 (0.88) 82.42(0.94) <0.001 83.43(0.93) <0.001 
Physical Quality of Life Scale (Peds QL: 100pt scale)    
          Mean (SE)1     79.16 (0.99) 84.37(1.06) <0.001 86.23(1.05) <0.001 
Psychosocial Quality of Life Scale(PedsQL:100pt scale)  
     Mean (SE)1 73.13 (0.98) 81.34(1.05) <0.001 81.88(1.03) <0.001 
Emotional Quality of Life Scale (Peds QL: 100pt scale)  
     Mean (SE)1    73.03 (1.25) 80.40(1.35) <0.001 82.15(1.34) <0.001 
Social Quality of Life Scale (Peds QL: 100pt scale)  
     Mean (SE)1 77.97 (1.31) 83.14(1.41) <0.001 84.94(1.39) <0.001 
School Quality of Life Scale (Peds QL: 100pt scale)  
     Mean (SE)1 68.28 (1.22) 

80.05 
(1.32) <0.001 

78.86 
(1.30) <0.001 

Depression Scale (PHQ-9: 27pt scale)  
     Positive screens (score ≥ 11) n (%)1 17.3% (40) 6.8% (14) <0.001 9.2% (18) 0.004 
*All Pediatric Quality of life models adjusted for age at baseline sex and multiple time points and included a 
random effect at the individual level. The depression outcome adjusted for multiple time points and included a 
random effect at the individual level. 1missing 1 value 
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Physiological Outcomes. Positive changes in multiple physiological measures were observed at 6 months and 12 
months. Mean zBMI scores decreased from baseline to 6 months (Baseline: 2.19, 6 month: 2.17, P=.024); 
changes were sustained through 12 months (Baseline: 2.19, 12 month: 2.16, P=.004). On average, boys (2.28) 
had a statistically significantly higher zBMI score than girls (2.07) at baseline. Boys and girls on average 
decreased their zBMI score by 0.03 standard deviations. We also examined changes in zBMI scores among 
participants with baseline zBMI scores ≥85th percentile (for age & sex). In this subgroup, the average zBMI score 
at baseline was 2.29, decreasing to 2.23 at 6 month and reducing further 2.22 at 12 month follow-up. The 
decrease over time in this subgroup was greater in girls (0.06 standard deviations) than boys (0.02 standard 
deviations) at 12 month follow-up. Mean waist circumference measurements remained constant throughout the 
study, with 92.8% having waist circumference measurements greater than the 90th percentile for age and sex at 
baseline, 91.0% at 6 months and 90.3% at 12 months.  
 
 Compared to baseline the percent of youth with hypertension (systolic and/or diastolic>90th) decreased at 6 
months (Baseline: 32.6%, 6 month: 20.9%, P=0.002) and 12 months (Baseline: 32.6%, 12 month: 20.9%,24.2%, 
P=0.026). Mean A1C scores did not change significantly. However, among diabetic youth (baseline A1C >6.5%), 
higher decreases in A1C were observed between baseline and 6 month (Baseline: 8.72, 6 month 7.87, P=0.039) 
and 12 month (Baseline: 8.72, 7.91, P=0.036) follow-ups. (Table 5).  

 

Table 4. Knowledge and behaviors 
Knowledge and Self- reported 
behavior Baseline 

6 month 
follow-up P value 

12 month 
follow-up P value 

Average Knowledge Score (25pt 
max) 
     Mean (SE)1 11.70 (0.30) 14.06 (0.31) <0.001 14.44 (0.30) <0.001 
In the last 3 days, reported >  30 
minutes rigorous activity: % (n) 
     0 days 
     1 day 
     2 days 
     3 days 

68.0% (172) 
22.1% (56) 

4.3% (11) 
5.5% (14) 

61.1% (126) 
22.9% (47) 

8.3% (17) 
7.5% (15) 

0.096 
0.838 
0.079 
0.366 

51.0% (105) 
21.2% (44) 
16.4% (34) 
11.4% (24) 

<0.001 
0.818 

<0.001 
0.015 

Percent kcal from 
     Fat: Mean (SE)2 
     Sweets: Mean (SE)1 

35.90 (0.33) 
14.42 (0.55) 

35.45 (0.37) 
14.63 (0.60) 

0.322 
0.771 

35.46 (0.36) 
13.81 (0.59) 

0.328 
0.386 

Number of Servings/Day 
     Fruit: Mean (SE)1  
     Vegetables: Mean (SE)2 
     Grain: Mean (SE)2 

1.26 (0.05) 
2.34 (0.12) 
6.11 (0.27) 

1.05 (0.06) 
2.09 (0.13) 
4.82 (0.29) 

0.003 
0.068 

<0.001 

1.04 (0.06) 
2.17 (0.13) 
4.77 (0.28) 

0.001 
0.197 

<0.001 
*Knowledge scores were adjusted for age at baseline, total number of lessons up to 14. Percent Kcal from 
fat adjusted for age at baseline. Number of vegetable and grains servings adjusted for age at baseline and 
sex. All models adjusted for multiple time points and included a random effect at the individual level. 
1missing 2 values, 2missing 3 values 
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Support Person Involvement: Impact on Outcomes 
Involved support persons were those who attended half or more (> 6 lessons) of their youth participants’ 
lessons. More youth had no or uninvolved support persons than involved support persons ((62.1% (n=159)) vs. 
(37.9% (n=97)). Youth who had an involved vs. uninvolved support person were more likely to be boys than girls 
(63.9% vs. 50.9%, p=0.043) have T2DM (20.2% vs. 8.82%, p=0.016) and have higher mean baseline HbA1c levels 
(6.38 vs. 5.91, p=0.014). There was not a statistically significant between group difference in age (13.80 vs. 13.26 
years, p=0.086) or BMI Z-score (2.20 vs. 2.16, p=0.570). 
 
Figure 1 shows the change in psychosocial and physiological outcomes among youth with involved vs. youth 
with uninvolved support persons. Youth participants in both groups (with and without involved support persons) 
had statistically significant improvements in quality of life from baseline to 12 months (with support person: 
75.8 vs. 82.6, p-value <0.0001; without support person: 75.5 vs. 84.0, p-value <0.0001). The group of youth 
without support persons also had statistically significant improvements in BMI z-scores baseline to 12 months 
(2.22 vs 2.19, p-value: 0.031) while the improvements in BMI z-scores among youth with support person neared 
significance (2.15 vs. 2.12, p-value=0.059). Those with an involved support person had significant improvements 
in percent hypertensive (33.5% vs. 20.8%, p-value: 0.032) and HbA1c levels (6.33 vs 6.15, p-value: 0.090) 
baseline to 12 months. Among those without an involved support person, changes in HbA1c (5.92 vs. 6.03, p-
value: 0.224) increased and hypertension (31.9% vs 26.4%, p-value: 0.251), while trending downward, was not 
statistically significant baseline to 12 month. Baseline to 12 month improvements were similar and in some 
cases greater among those with an involved support person compared to those without. HbA1c level (p-value: 
0.038) was the only statistically significant between group difference observed (Figure 1).  
 
 

Table 5: Physiologic Outcomes by Time Point Among Youth Participants (N=256)* 

Physiologic Outcomes Baseline 
6 month 

follow-up 
 P 

value 
12 month 
follow-up  P value 

zBMI1 
     Overall: Mean (SE) 
     Girls: Mean (SE) 
     Boys: Mean (SE) 

 
2.19 (0.04)  
2.08 (0.05) 
2.28 (0.05) 

2.17 (0.04) 
2.05 (0.05) 
2.26 (0.05) 

 0.024 
2.16 (0.04)  
2.04 (0.05) 
2.25 (0.05) 

0.004 

zBMI among those with baseline 
scores≥85th percentile (for age & sex)2 
     Overall: Mean (SE) 
     Girls: Mean (SE) 
     Boys: Mean (SE) 
     Boys vs. Girls  

    2.29 (0.03) 
2.16 (0.04) 
2.36 (0.03) 

---------------- 

2.23 (0.03) 
2.11 (0.04) 
2.34 (0.03) 

0.03 

0.001 
0.001 
0.134 
0.131 

2.22 (0.03) 
2.10 (0.04) 
2.34 (0.03) 

0.04  

<0.001 
<0.001 

0.148 
0.034 

Waist Circumference ≥ 90th Percentile 
(for age & sex)3 92.8% (204) 91.0% (179) 

0.124 
90.3% (184) 

0.102 

Hypertensive n (%) (systolic and/or 
diastolic>90th) Percentile for age and 
height4 32.6% (80) 20.9% (42) 

0.002 

24.2% (49) 

0.026 

HbA1c  n (%) 
     Mean HbA1c (SE)5 
     Mean HbA1c (SE) (Basel HbA1c≥6.5)6 

6.08 (0.08) 
8.72 (0.46) 

6.02 (0.09) 
7.87 (0.51) 

0.421 
0.039 

6.07 (0.08) 
7.91 (0.48) 

0.926 
0.036 

*zBMI scores were adjusted for sex. Hypertension was adjusted for age at baseline. All models were 
adjusted for multiple time points and included a random effect at the individual level. 
11 missing value, 2N=236, 3missing 6 values, 4missing 2 values, 5missing 5 values, 6N=29 
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Figure 1. Youth Physiologic and Psychosocial Outcomes by Support Person Involvement1 

 
*p<0.05, **p<0.01, ***p<0.005 all comparisons are to baseline 
1 BMI Z-Score missing 1 value; HbA1c missing 5 values; Hypertension missing 2 values; Pediatric Quality of Life Scale missing 1 value 
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DISCUSSION  
 
This is the first study to examine the impact of a home-based intervention on diabetes prevention and 
management for AI youth. It is also the first to examine the impact of having a family member involved in 
diabetes programming with the youth. Results indicated that a home-based, multi-level intervention can 
effectively decrease diabetes risk factors, including zBMI and hypertension in AIs diagnosed or at-risk for T2DM. 
Significant improvements were observed after 6 months and sustained through the end of the program (12 
months) indicating intervention length and intensity were sufficient for sustained lifestyle changes. High lesson 
completion and retention rates indicate feasibility and acceptability in AI communities. Further, results indicate 
the feasibility and effectiveness of paraprofessionals to implement and evaluate home-based diabetes 
prevention programs.  
 
Impact of Support Person Involvement. This is one of the first analyses to assess the impact of family member 
involvement in youth diabetes prevention programming.  While having an involved support person was 
positively associated with reduction in A1c, we did not see significant positive associations with the other 
outcomes that we would have expected including zBMI, hypertension and quality of life. There are many 
methodological considerations when interpreting these results. First,  youth were not randomly assigned to 
have involved vs. uninvolved support persons.  In fact, there were significant demographic differences at 
baseline between the group of youth with uninvolved vs. involved support persons (they were more likely to be 
diabetic and boys).  Thus, it is difficult to conclude that differences or lack of differences observed between 
those with and without support persons is due solely to support person involvement but may be due to who the 
youth are. Second, support persons were deemed involved if they completed 6 lessons.  The 6 lesson cut off was 
determined because this was half of the lessons, all topics should have been covered if participants completed 6 
lessons (e.g. one lesson on nutrition, diabetes, physical activity and life skills were in the first 6 lessons) and data 
was evenly distributed.  While informed by the curriculum and data, the cut off of 6 lessons is somewhat 
arbitrary.  We do not know if attending 6 lessons equates to more support.  Finally, we did not assess who the 
support persons were but only their involvement.  How they are related to the youth could significantly impact 
how they interact with the youth and thus their role in changes in outcomes.  Despite these limitations, our 
findings indicate family involvement may be efficacious.  Further, data provide support to conduct additional 
studies to better assess the impact of enrolled family members on diabetes risk factors among youth.    
 
Strengths. TOD is one of the first programs to significantly reduce risk profiles of youth diagnosed or at-risk for 
T2DM. The physiological outcomes have strong clinical relevance. Studies in adults with T2DM demonstrate that 
short-term weight loss from lifestyle interventions predict long-term weight changes. 41 Further, higher 
reductions in HbA1c levels in youth who had baseline A1C scores >6.5% indicates the program was able to 
impact those most at risk. Both physiological findings are relevant because new evidence indicates that 
progression of insulin resistance to type 2 diabetes is faster in obese children vs. adults. 14 Interventions that can 
effectively reduce obesity and blood sugar levels are urgent for the youth population and will help curb rising 
healthcare costs of obesity. 42 
 
TOD also addressed important psychosocial factors among youth, including clinically significant improvements in 
all PedQl subscales (>5 points) and depression scores.29,43 Both poor quality of life and depression have been 
linked to increased T2DM risk among youth, and psychosocial distress has been associated with higher BMI and 
A1C. 44-47According to the Transtheoretical Model of Change, readiness to change must be achieved before 
behavioral or physiological change can occur. Improvements in mental health observed early in the program 
may have impacted youths’ readiness and ability to change behaviors, resulting in improvements in physiological 
risk factors at 6 and 12 months. While beyond the scope of this study design, TOD outcomes beg further 
attention to understanding moderating and mediating relationships between youths’ psychosocial and 
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physiological outcomes—in order to advance prevention strategies. In the meantime, TOD indicates it is feasible 
and beneficial to promote psychosocial health in conjunction with nutrition, physical activity and diabetes 
management in prevention programs for youth. 
 
Additional strengths include the ecological nature of TOD and the participatory approach used in program 
development. D’Adamo et al proposes that one-on-one lifestyle interventions alone are not sufficient in 
changing the course of diabetes among youth and suggests an ecological model. Family and community based 
participatory approaches are needed to develop sustainable programs that are culturally congruent. During the 
formative phase of TOD, strengths and protective factors were identified by the community and carefully woven 
throughout the intervention. Additionally, during the formative phase, community members encouraged the 
inclusion of family in the TOD program. We saw positive outcomes associated with involved support persons and 
thus, inclusion of family in adolescent focused diabetes prevention programming maybe impactful. Future 
studies should examine the relationship and role of different family members on youth outcomes. Community 
advisory boards also selected local paraprofessionals to serve as Family Health Coaches. Family Health Coaches 
had deep cultural roots and played a critical role in delivering lesson content, providing social support, and 
connecting youth with additional community resources. This study shows effectiveness of using 
paraprofessionals to implement and evaluate interventions in low resource, high risk communities.  
 
Limitations. The trial had several potential limitations, including the study design which was a single pre-post 
design. While the lack of a control group limits our ability to attribute changes in outcome measures solely to 
the intervention, the fact that almost all outcomes targeted by TOD moved in a consistent, positive pattern 
supports its evidence. It is unclear why the dietary outcomes were less consistent in their pattern. Future studies 
into the relationship between diet and diabetes risk factors are warranted as our results indicate improvements 
in physiologic factors even though there were not improvements in behavioral factors. Additionally, while the 
FFQ has been validated in various populations, dietary intake collection is difficult, especially among teens who 
may have difficulty recalling their food intake over the past week.33-36 Thus, studies examining different methods 
of collecting dietary intake among Native adolescents are needed. A randomized controlled trial was deemed 
unethical due to the lack of resources available to youth diagnosed or at-risk for T2DM. The study team is in the 
process of further evaluating TOD’s physiological outcomes by matching medical chart data from TOD 
participants with matched (age, gender, diabetes risk factors) controls in the participating communities. 
Concerns regarding response bias with self-report measures is also an important consideration. However, the 
use of ACASI has shown to mitigate these potential biases in past studies.48  
 
While sustained improvements in key outcomes suggests a 6 month intensive intervention paired with a 6 
month maintenance period may be sufficient in decreasing risk factors in the short-term, long-term follow-up is 
needed to understand if impacts on primary outcomes are sustained. In addition, TOD was not designed to 
impact social determinants of health including food security and socioeconomic status that notably affect 
diabetes and obesity risks. While outside program scope, the importance of these determinants were 
recognized and referrals were provided to participants as necessary.  
 
Summary. The TOD program was feasible, acceptable and effective in lowering diabetes risk among reservation 
based AI youth. It is the first efficacious youth-focused diabetes prevention and management program 
developed and implemented in partnership with tribal communities. It is also one of the first of its kind to 
include and measure family involvement in diabetes prevention programming among Native youth. The 
demonstrated preliminary effectiveness of engaging family and employing Native paraprofessional FHCs as 
interventionists holds promise for other low income communities that experience structural and cultural 
barriers to medical care.  
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ABSTRACT 

Purpose. The purpose of this study is to assess the impact of a home-based diabetes prevention program on 
adolescent responsibility taking for tasks related to diabetes risk.  

Methods. Participants include Native American youth ages 10-19 with or at risk of type 2 diabetes who 
participated in a 12-session diabetes prevention program with an adult caretaker. Assessments completed at 
baseline and 12-months follow-up include demographics and the Diabetes and Obesity Task Sharing 
Questionnaire. Level of participation by the adolescent and caretaker were measured by number of lessons 
completed. T-tests were used to examine mean changes in the Diabetes and Obesity Task Sharing Questionnaire 
scores from baseline to 12-month follow-up within levels of program participation, gender, and diabetes status.  

Results. Older adolescents assumed more responsibility for diabetes related tasks at 12 months follow-up 
compared to baseline. Among younger adolescents, only those with higher levels of program participation 
increased responsibility for these tasks.  

Conclusions. Among younger adolescents, home-based diabetes prevention programs that include adult 
caretakers can help shift responsibility for diabetes related tasks to the adolescent, an important component of 
adoption and sustainability of health behaviors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dissertation Relevance and Significance: This article illustrates the secondary impact of a diabetes prevention 
program on youth and their families, namely, family dynamics. Results indicate younger youth and youth with 
type 2 diabetes benefit greater from the inclusion of family, primarily caregivers and parents, in diabetes 
prevention programming. 
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INTRODUCTION 

Childhood obesity is a worldwide epidemic. In the United States (US), 1 in 5 adolescents ages 12-19 are obese.1 
Native Americans (Native) experience a disproportionate burden of childhood obesity.2 Almost a third (33.8%) of 
Native adolescents ages 12-19 were classified as obese in 2015, a rate 1.64 times that of all races.1 An additional 
48.2% of Native youth were classified as overweight in 2015.2 The high prevalence of obesity in Native and many 
other ethnic communities is a public health crisis as obesity in children and adolescents often tracks into 
adulthood and results in increased morbidity and mortality with intergenerational consequences. 

In parallel with the rise in childhood obesity, youth onset type 2 diabetes (T2DM) has emerged as a public health 
emergency. Rising 35% between 2001 and 2009, youth onset T2DM is more aggressive than adult onset T2DM 
and adolescents with T2DM have higher rates of complications when compared with adults with T2DM or 
children with type 1 diabetes (T1D). While all US races are impacted by youth onset T2DM, non-white 
populations and specifically Native adolescents shoulder a large burden. In 2009, the incidence rates (per 
100,000 person-years) of T2DM among adolescents ages 10-19 years were 46.5 for Natives, 32.6 for African 
Americans, 18.2 for Hispanics, and 3.9 for non-Hispanic whites.3  

Obesity, Diabetes, Responsibility and Empowerment. Empowerment, or the process through which people gain 
control over their lives has been promoted as an essential part of behavior change.4 Research shows that 
empowerment and self-efficacy play a significant role in the establishment of healthy behaviors in adolescence, 
specifically healthy eating and physical activity.5 As discussed by Tol et al., the concept of empowerment 
relevant to diabetes and obesity includes the patient assuming more responsibility for their health behaviors.6 
Transferring responsibility of health behaviors to adolescents is particularly important because during this time 
adolescents form their own identity7 and solidify habits and health behaviors that will last through adulthood.8 
Further, empowering adolescents to play an active part in their health behaviors has been shown to correlate 
with improvements in quality of life and diabetes management.9  

To increase adolescents’ responsibility over their health behaviors, it is important they develop a sense of 
agency and learn and practice skills relevant to disease management and healthy lifestyles.10 The American 
Diabetes Association recommends that parents and practitioners work with adolescents with T2DM to gradually 
establish autonomy for their health behaviors during middle and high school years.11 To do this, it is important 
to involve the adolescent as active members of their own behavior change, giving them responsibility for many 
tasks,12 while also including parents and family members in the process.5 Engaging adolescents and working to 
appropriately transfer responsibility to the adolescent while also engaging the family is recommended to 
increase adolescent’s sense of empowerment and improve health behaviors, yet many programs fail to do 
both.13  

Importance of Adolescent Involvement. Reviews of existing literature indicate that efforts to promote 
adolescent behavior change are often adult-centric.7,14 Programs frequently lack opportunity to empower 
adolescents to take responsibility for their health, an important component of long-term behavior change.12 In 
regards to obesity prevention and management, parent and family centered programs generally involve efforts 
to enhance parental oversight of diet and physical activity. This may result in reducing adolescents’ responsibility 
and potentially disempowering them. These programs have had mixed effects and thus, other strategies are 
warranted.15 This may be particularly important in Native communities where parenting practices often support 
children making their own decisions starting at a young age.16  

Importance of Family Involvement. While peers begin to influence decision making in adolescence, parents and 
other caretakers still greatly affect their decisions and can influence the extent to which they have a healthy 
transition to adulthood.17,18 In fact, 47% of teens said their parents influence their decisions more than friends, 
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and that they rely on parents most when making important decisions.19 In relation to diabetes and obesity, 
studies indicate that parents have a strong impact on their diet and physical activity.20,21 Additionally, family 
dynamics and specifically family involvement has been associated with diabetes management among 
adolescents with T1D.22,23 Helping parents and adolescents establish a goal directed partnership working 
towards transitioning responsibility for health related tasks to the adolescent is important for healthy 
development and obesity and diabetes prevention and management. This may be especially true among 
younger adolescents, those in early adolescence (defined by the American Academy of Pediatrics as 10-13 years 
of age) as they are just beginning to exert independence and begin decision making26. However, few diabetes 
prevention or management programs for adolescents involve the family; a recent review found that less than 
one in eight diabetes prevention programs implemented with adolescents of all races/ethnicities are family-
based.24,25 Lack of attention to the family environment and/or adolescents’ continued dependence on family 
disregards the reality that family is imperative for appropriate transition of responsibility to adolescents.5,27-29  

Current Study. In summary, research indicates that programs seeking to empower adolescents alongside their 
parents or family members may be efficacious in improving health, especially if it empowers youth to take 
responsibility of their health. This may be especially important in Native communities where parenting practices 
often include working with the child to help them learn and take responsibility for themselves at a young age. 
Together on Diabetes (TOD) is one such program. TOD is a diabetes and obesity prevention program developed 
for Native adolescents with or at risk for T2DM and their parents or caregivers.30,31 In a pre-post analysis, the 
TOD program showed improvements in psychosocial, behavioral and physical outcomes among Native 
adolescents ages 10-19 with or at-risk for T2DM.31 While TOD and other programs have shown preliminary 
effectiveness in reducing obesity among Native adolescents, the impact of the program on responsibility taking 
among adolescents is not known. This manuscript examines the impact of the TOD program on adolescents’ 
sense of responsibility and examines the role of program dosage and parent involvement across age, gender and 
diabetes status in this relationship. 

METHODS 

Community Based Participatory Approach. The TOD study was developed using a community based 
participatory approach, described in previous publications.30 Briefly, the study was conducted in partnership 
with four reservation communities (sites) in the Southwestern US and is a multilevel, home-based intervention 
targeting adolescents 10-19 years old and an adult support person.30  

TOD Participants. A total of 256 study participants were enrolled from four sites. Adolescents were eligible to 
participate in the study if they: 1) were 10-19 years old at enrollment, 2) lived within 50 miles of the Indian 
Health Services hospital located at one of the four sites, and 3) were diagnosed by a health provider as having 
T2DM or pre-diabetes or identified as “at risk” (defined as body mass index ≥ 85th percentile along with one 
abnormal laboratory test – low-density lipoprotein ≥ 100 mg/dL, triglycerides ≥ 150 mg/dL or high-density 
lipoprotein≤40 mg/dL).32 Adolescents meeting inclusion criteria were referred to the TOD program by a 
physician. Native study staff contacted referred families and completed informed written consent procedures 
with adolescent participants (consent: adolescents ≥18 years, assent and parental permission/consent <18 years 
of age). During study enrollment, adolescent participants identified a support person, who was at least 18 years 
old and lived with or close to the adolescent, to participate in the program. Identified support persons 
completed written informed consent.  

TOD Study Design. A multi-site pre/post study design was used to evaluate the impact of the TOD program on 
adolescent knowledge, psychosocial factors, behaviors and physiologic outcomes associated with prevention 
and management of T2DM including responsibility for behavioral and medically related tasks. Evaluations were 
conducted at four time points with adolescent and support person participants (baseline, 3, 6, and 12 months). 
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Methods have been previously published.30 This study was approved by relevant Tribal review boards (Navajo 
Nation, and Phoenix Area Indian Health Service) along with the Johns Hopkins Bloomberg School of Public 
Health IRB. 

TOD Intervention. The TOD program was a multi-level intervention with components targeting: 1) individual 
(home-visiting delivery of educational information); 2) health system (facilitation of provider/patient 
interaction); and 3) community (resource referrals and community level wellness events) levels. Family Health 
Coaches (FHCS), local Native paraprofessionals visited the adolescent participant and his/her support person 
every two weeks for six months and then once per month thereafter for another six months for a total of 18 
home visits. During the first six months, FHCs delivered twelve youth educational lessons (45-60 minutes) during 
structured home visits. The support person was encouraged to attend all youth lessons. During the second six 
months FHCs made home visits once per month for maintenance visits (20-minute). During the 12 month 
intervention time period, FHCs also delivered four educational lessons (~20 minutes) to the support person 
during home-visits. Lessons presented strategies for supporting their adolescent in their behavior change and 
building a supportive and healthy home environment for the adolescent participant.  

TOD Outcome Measures. Four evaluations were conducted over the course of the study (baseline, 3, 6 and 12 
months) with adolescent and support person participants. These evaluations included collection of demographic 
data (at baseline), a self-report survey administered via an audio computer assisted self-interview (ACASI), and 
physiologic measures including HbA1c, blood pressure, waist circumference, height and weight. The ACASI self-
report survey included questions on curriculum-based knowledge, health behaviors including dietary intake (via 
a food frequency questionnaire, average servings of fruits and vegetables consumed each day over the past 
week and average number of sugar sweetened beverages drank each day in the past week were assessed), 
psychosocial status (including quality of life),33 health care utilization and task sharing (see Chambers et al.).30 All 
surveys were administered in English with words translated to participants’ Native language as needed. 
Physiologic data were collected from adolescents throughout the study and were added to the support person 
evaluation later in the study at the request of the participants.  

Responsibility Taking. The Diabetes and Obesity Task Sharing Questionnaire (DOTS) was developed in 
consultation with the participating sites. Questions were adapted from the Diabetes Family Responsibility 
Questionnaire (DFRQ) which has been used to assess responsibility taking among youth with T1D and their 
parent/caregiver.34 The questionnaire asks about five tasks related to diabetes and obesity prevention behaviors 
(see Table 1). The respondent indicates who takes primary responsibility for each of the tasks (adolescent=0, 
shared=1, caregiver=2). The average of score on the 5 questions were compiled. A lower score indicated more 
adolescent responsibility; a higher score indicated more caregiver responsibility. The assessment was completed 
at baseline (prior to beginning the TOD program) and 12 months (after completing the TOD program) by the 
adolescents. Principle components factor analysis indicated one factor fits best at both time points (alphas: 
baseline=.64; 12 months=.7), and all items have high factor loadings (> .5). 

Analysis. We use t-tests and chi-square tests (for continuous and categorical variables, respectively) to examine 
differences in baseline characteristics between participants in early adolescents, younger than 14 years of age 
(younger adolescents), and participants in later adolescents, 14 years of age and older (older adolescents). T-
tests were used to examine mean changes in DOTS scores from baseline to 12-month follow-up within levels of 
adolescent and caretaker TOD participation, gender, and diabetes status, which were stratified by the two age 
groups. For participants with missing data, listwise deletion was used. There were no differences between  

those with complete data at both time points and those missing data at 12-month follow-up on a wide-array of 
physical, psychological, and psychosocial health outcomes, demographic characteristics, and TOD involvement.  
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RESULTS 

 At baseline, adolescents ages 10-13 had significantly higher DOTS scores than adolescents 14-19 years of age (M 
= 1.09 and 0.75, respectively, p = <.0001) indicating higher caretaker responsibility. At baseline, older 
adolescents had a slightly higher proportion of participants who attended less than half the TOD lessons 
(29.59%) than younger adolescents (29.59% vs. 15.92%; p=.018) . There were no baseline differences between 
older and younger adolescents for number of lessons support persons attended, gender, or diabetes status. 

 

Tables 2 and 3 show changes in DOTS scores from baseline to 12-month follow-up for younger adolescents and 
older adolescents. Among older adolescents, DOTS scores significantly decreased from baseline to 12-month 
follow-up regardless of dosage (p=.02, p=.01 and p=.03), indicating greater adolescent responsibility. Among 
younger adolescents, DOTS scores decreased only for participants who attended all of the lessons (p=<.0001 vs. 
p=66 and p=.54). For older adolescents, DOTS scores decreased across all levels of support person involvement 
(p=<.001 and p=.05), whereas for younger adolescents, DOTS scores only decreased for participants whose 
support person attended at least four lessons (p=<.0001 vs. p=.14)(Table 1). 

DOTS scores significantly decreased across time for both male and female 14 years and older (p=<.0001 and 
p=.01). For younger adolescents, DOTS scores significantly decreased for males only (p=<.0001 vs. p=.13). For 
older adolescents, significant decreases in DOTS scores were observed for at-risk youth and youth with pre-
diabetes (p=.01 and p=.01). There were no differences in DOTS scores across time for those diagnosed with 
diabetes at baseline (p=.32). For younger adolescents, there were significant decreases in DOTS scores for 
participants with diabetes and pre-diabetes, but not at-risk participants (p=.02, p=.02 and p=.14).  

 

 

 

Table 1. Baseline DFRQ scores, TOD program dosage and demographic factors by age 
 <14 >=14 P-value 
 M(SD) or % M(SD) or %  

DOTS Score 1.09 (0.411) 0.75 (0.53) <.0001 
Youth Attendance at Lessons   .018 
Less than half of the lessons 15.92% 29.59%  
At least half of the lessons 27.39% 17.35%  
Completed all of the lessons 56.69% 53.06%  
Support Person Attendance at Youth lessons   .078 
Less than 4 Lessons 50.96% 62.24%  
More than 4 Lessons 49.04% 37.76%  
Gender   .991 
Male 56.05% 56.12%  
Female 43.95% 43.88%  
Diabetes Status at Baseline   .667 
At-Risk 35.04% 39.02%  
Pre-Diabetic 52.55% 46.34%  
Diabetic 12.41% 14.63%  
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DISCUSSION 

TOD sought to improve health outcomes among adolescents by impacting their own behaviors as well as the 
behaviors of their parents and other family members. Results indicate programs such as TOD can shift 
responsibility for health behaviors from parent/caretakers to adolescents, indicating increases in empowerment 
among adolescents for their own health.  

Table 2. Change in DOTS scores for youth <14 years of age by TOD program dosage, gender and diabetes status 
  Baseline 12 Month Difference P-Value 

 % (N) M (S.D.) M (S.D.) M (S.D.)  
DOTS score overall 132 1.09 (0.43) 0.93 (0.47) 0.16 (0.52) <.0001 
Youth Attendance at Lessons      
     Less than half of the lessons 15 1.19 (0.39) 1.13 (0.51) 0.05 (0.46) .662 
     At least half of the lessons 35 1.03 (0.45) 0.99 (0.53) 0.05 (0.44) .545 
     Completed all of the lessons 82 1.10 (0.43) 0.87 (0.42) 0.23 (0.55) <.0001 
Support Person Attendance at 
Youth lessons 

     

     Less than 4 Lessons 62 0.98 (0.37) 0.90 (0.44) 0.08 (0.41) .140 
     More than 4 Lessons 70 1.19 (0.46) 0.96 (0.49) 0.23 (0.59) .001 
Gender      
     Male 78 1.15 (0.43) 0.96 (0.49) 0.20 (0.52) .001 
     Female 54 1.00 (0.43) 0.90 (0.43) 0.10 (0.500 .125 
Diabetes Status at Baseline      
     At-Risk 40 1.08 (0.42) 0.96 (0.45) 0.12 (0.52) .141 
     Pre-Diabetic 59 1.06 (0.42) 0.91 (0.46) 0.15 (0.46) .021 
     Diabetic 14 1.30 (0.44) 0.89 (0.53) 0.41 (0.57) .017 

Table 3. Change in DOTS scores for youth >=14 years of age by TOD program dosage, gender and diabetes 
status 
  Baseline 12 Month Difference P-Value 

 % (N) M (S.D.) M (S.D.) M (S.D.)  
DOTS score overall 81 0.78 (0.52) 0.55 (0.43) 0.22 (0.51) <.0001 
Youth Attendance at Lessons      
     Less than half of the lessons 18 0.66 (0.56) 0.39 (0.33) 0.26 (0.44) .020 
     At least half of the lessons 13 0.80 (0.36) 0.44 (0.30) 0.36 (0.39) .006 
     Completed all of the lessons 50 0.81 (0.54) 0.64 (0.46) 0.17 (0.56) .034 
Support Person Attendance at 
Youth lessons 

     

     Less than 4 Lessons 47 0.74 (0.51) 0.50 (0.44) 0.25 (0.48) .001 
     More than 4 Lessons 34 0.83 (0.52) 0.63 (0.39) 0.20 (0.56) .049 
Gender      
     Male 46 0.87 (0.58) 0.60 (0.50) 0.27 (0.60) .004 
     Female 35 0.65 (0.39) 0.48 (0.29) 0.17 (0.36) .010 
Diabetes Status at Baseline      
     At-Risk 23 0.60 (0.32) 0.40 (0.33) 0.20 (0.33) .008 
     Pre-Diabetic 35 0.89 (0.60) 0.61 (0.47) 0.28 (0.60) .010 
     Diabetic 11 0.75 (0.39) 0.65 (0.36) 0.09 (0.30) .318 
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Among older adolescents, an increase in responsibility was observed in all five diabetes related tasks over the 
course of the intervention. Due to the lack of a control group, we cannot attribute this shift solely to TOD. It is 
possible that trends observed across time among older adolescents were due to normal adolescent transition, 
however it is promising that significant change occurred in this sample. It is of interest that older adolescents 
with T2DM did not report higher levels of responsibility over time. This could be due to the low sample size in 
this group. Alternatively, in unpublished interviews conducted with a subsample of support persons with 
children recently diagnosed with T2DM , caretakers described an increase in concern and involvement after 
learning their child had diabetes. Thus, caregivers may have become more involved in the adolescents’ care and 
health simply because they were alarmed at the new diagnosis.  

Findings were more variable among younger adolescents. Specifically, higher dosage was associated with 
increased responsibility taking. Thus, among younger adolescents, the TOD program may have provided 
adolescents with tools they could use to increase levels of responsibility taking establishing autonomy and 
empowering them. In addition, data suggest that among younger adolescents, support person involvement is 
critical in increasing adolescents’ sense of responsibility. Findings indicate that parent involvement may be more 
beneficial at a younger age than among older adolescents. In Native communities, the family is central to 
adolescents’ development. Our findings support that parental inclusion in programs like TOD is beneficial to 
young Native adolescents. Specifically, parental involvement may be related to establishing self-esteem and 
empowering youth at a young age to take control of their health. Likewise, the shift in responsibility taking was 
significant only among males and adolescents with diabetes. This may be due to regression to the mean but may 
also indicate TOD helps to empower those with lower levels of responsibility at baseline. Additionally, girls 
coming into the program had a higher level of responsibility which may be related to the fact that the tribal 
communities engaged in this research are matrilineal. Future studies should continue to examine gender 
differences in responsibility taking and how they impact diabetes outcomes among Native American adolescents 
with or at risk for T2DM. As for the small change among those at-risk, this may be due limited awareness among 
parents and adolescents since there is limited information about their diagnosis and its risk for diabetes.  

Limitations. There are limitations to this study. First, the DOTS questionnaire was adapted from an assessment 
utilized in other populations, the DFRQ, by the study team. Internal reliability was high in this population; 
however, this is the first time the scale has been utilized and so we do not know if this scale or the findings are 
generalizable to other populations. Additionally, the DOTS questionnaire is self-reported by the adolescents and 
does not capture actual responsibility taking, rather it assesses perceived responsibility for specific tasks. One 
must also acknowledge the vast amount of behaviors that contribute to diabetes and obesity risk. The DOTS ask 
about five specific behaviors and they are not inclusive of all risk factors for diabetes and obesity. The 
questionnaire only asked about responsibility between parent or caregiver and adolescent, potentially missing 
other important caregivers. Additionally, although all members of the family were welcome to join the lessons, 
the TOD program only formally included the adolescent and one adult support person.  In communities in which 
the extended family and other community members assist in child rearing, the narrow focus on 
parent/caregiver-adolescent relationship and inclusion of only one support person may limit impact of the 
program. Additional programs and studies are needed to better understand how extended family members and 
community members impact youth diabetes and obesity outcomes and how to engage these family members in 
diabetes and obesity prevention and management programs. Furthermore, there was no control group, so it is 
not possible to say whether changes in DOTS scores are a result of TOD involvement or simply expected 
developmental changes across time. 

An additional limitation is the narrow scope of the analysis including only splitting the group into two ages and 
not taking into account other developmental factors of the adolescents. While transition of responsibility to 
adolescents has been shown to improve diabetes outcomes among youth with T1DM, research suggest that at 
times parents transfer this responsibility at too young of an age.35 TOD potentially accelerates this shift among 
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younger adolescents which may or may not be appropriate. Consideration of adolescent’s specific 
developmental factors were outside the scope of this study, but additional research should be conducted to 
understand when the transition of responsibility of health-related tasks to the adolescent is appropriate.  

Conclusion. The results of this study indicate that involving a parent in diabetes prevention programs for 
adolescents may provide the parent/caregiver with strategies and knowledge that allows them to appropriately 
transfer responsibility of health-related behaviors to adolescents. Having the shared experience and opportunity 
to understand the content the adolescent is learning may help the parent/caregiver support the adolescent 
develop confidence in decision making related to diabetes risk behaviors. Engaging with their adolescent and 
then modeling the learned behavior is consistent with traditional Native American parenting practices which 
promote learning through experience, listening and observing the world around them.16 Thus involving family in 
health programs is consistent with culture and may accelerate change among Native American adolescents. 

 

IMPLICATIONS 

Findings from this study indicate that the TOD program helps to empower Native American adolescents to take 
responsibility for their health. Our findings also show that it is important for younger youth to complete the 
entire 12 session program and have a parent who actively participates in the program with them. Thus, in Native 
American communities, caregiver participation with adolescents in family-based diabetes prevention and 
management programs may be advantageous by improving the caregiver’s support for the adolescent’s own 
decision making and responsibility taking, empowering the adolescent to take control of their health and future. 
Future studies should examine how shifting responsibility and empowering youth impacts their health 
outcomes.  
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8.1 Introduction 
This Chapter summarizes the findings from the previous Chapters and provides answers to the questions 
presented in the Introduction. This Chapter also discusses implications of our findings for the scientific 
community and program implementers, as well as lessons learned from this research. It concludes with the 
strengths and limitations of this research and suggests directions for future areas of inquiry. 
 
8.2 Summary of Findings  
Together, the studies presented in this dissertation illustrate support for the inclusion of families in 
programming to reduce health disparities among Native adolescents. It is the first compilation of research to 
illustrate that the inclusion of family in health programming for Native youth is acceptable, feasible and 
efficacious. Further, combined, the studies presented provide a model of program development for youth 
focused programs including parents or other caregivers. 
 

a. Sub-Question 1. Community Support for Involvement of the Family 
The programs presented in this dissertation had overwhelming community support for their implementation. 
This includes support from adolescents, parents, and key stakeholders in the community such as school board 
members and tribal leaders (as documented in Chapters 2, 3 and 4).  
 
Chapter 2 presents findings from the analysis of focus groups with Apache adolescents. During focus groups, 
adolescents stated that parents’ inclusion in sexual health programming would be helpful primarily to open up 
communication between parent and child. They also stated inclusion of parents would be helpful because it 
would provide parents with education about safe sex practices. Findings underscore the need for skills training 
in communication between parents and adolescents, and more specifically, in teaching parents strategies to talk 
to their adolescent about sexual health and decision making. These findings drove the decision to include 
parents in the randomized controlled trial described in Chapter 3. Chapter 3 again presents support for inclusion 
of parents in the Respecting the Circle of Life (RCL) program. 
 
There was also support for the inclusion of parents and caregivers in the Together on Diabetes (TOD) program, 
as discussed in Chapter 4. During roundtables conducted to inform the development of the program, parents 
suggested the inclusion of “parents as mentors” and “activities for parents and adolescents to do together.” 
Adolescents also expressed interest in doing “activities with their parents.”  
 

b. Sub-Question 2. Feasibility of Including Family 
Implementation results from TOD reinforce the finding that the inclusion of an adult in adolescent focused 
programming is feasible. Presented in Chapters 5 and 6, in the TOD trial, participation by support persons was 
high: 88% of adolescent participants identified a support person to participate in lessons. The majority of 
adolescents who did not identify a support person were older (>16) and from one site. Although support 
persons attended less than half of the adolescent lessons, those enrolled with younger adolescents or 
adolescents who had diabetes attended more lessons. This may be an indication that inclusion of caregivers in 
diabetes prevention and management programs is more feasible if caregivers enroll with younger adolescents or 
those who are at higher risk.  
  

c. Sub-question 3. Impact of Programs that Include Family Members 
Chapters 5, 6 and 7 provide evidence that programs that include family members are efficacious. Results 
presented in Chapter 6 indicate TOD, a program that engages adolescents with their parents to prevent Type 2 
Diabetes (T2DM) is efficacious at reducing T2DM risk factors among youth. Further, results indicate 
parental/caregiver involvement is positively associated with improvements in HbA1c. Chapter 7 also illustrates 
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the positive impact of support person involvement on youth’s empowerment. Again, greater involvement by 
support persons was positively correlated with greater improvements in empowerment. Chapter 5 shows the 
TOD program not only positively impacted youth, but also the enrolled support persons’ diabetes risk factors, 
namely weight. 
 
8.3 Implications  
This body of research has potential to contribute to behavioral science in four primary ways: 
 

1) The results demonstrate the desire of parents and youth to include parents and other family members 
in Native adolescent programming addressing behavioral health disparities. Although not included in the 
previous Chapters, qualitative data were gathered from parents to adapt the RCL program (Chapter 2) 
and TOD program (Chapter 4).  Although not published, parents participating in the RCL qualitative study 
fully supported their inclusion in the RCL program: “Deep down, I still believe we [parents], we should be 
the first ones there with our kids” said one parent of an Apache adolescent aged 13-19 years. Parents 
participating in the TOD qualitative study also suggested they would like to be included in the program: 
“Activities with parents and family [should be a part of the program].” Combined with data presented in 
Chapters 2 and 4, these findings illustrate the acceptability and need to include parents or other family 
members in sexual health promotion and diabetes prevention programming for Native adolescents. A 
key aspect of the formative work across both interventions was that data were collected from both 
adolescents and parents, not solely adolescents, as is often the case when setting out to develop 
adolescent focused programs. This is unique to this research and provides support for designing 
programs that include family in adolescent programming. 

2) Quantitative data from the implementation of both the programs contribute to the scientific community 
by illustrating that although very different health disparities were targeted, participation and retention 
of family members was high. Implementation data from the trial of RCL described in Chapter 3 (data not 
included in previous chapters due to timing of publication and completion of study activities) show high 
rates of family involvement: 266 adolescents ages 11—19 were enrolled and assigned to receive RCL. Of 
these adolescents, all but one identified a trusted adult to participate with them and 219 (82.3%) 
trusted adults completed the parent-adolescent session of the program. Presented in Chapter 5, 88% of 
youth in the TOD program identified a support person to enroll with them and over 75% participated in 
at least one lesson (this is despite the lack of emphasis on inclusion of support persons in youth lessons). 
Together, this thesis shows it is feasible to include family members in adolescent-focused programs 
targeting a variety of health behaviors. However, both of these programs were designed to include 
parents for a portion of the program as opposed to all of the program.  Thus, youth received more 
programming than the adult – this was an important aspect of both programs that may have influenced 
engagement of the parent/caregiver).   

3) The pilot trial of TOD was the first study to engage Native American adolescents with, or at risk for, 
T2DM and their family member(s) in a diabetes prevention and management program. Results suggest 
this adapted behavioral health intervention can reduce both adolescents’ and family members’ diabetes 
risk factors. Not included in previous Chapters, qualitative data were collected through in-depth 
interviews with support persons enrolled in TOD to better understand program impact (Chapter 4 and 
5). Qualitative findings from enrolled support persons indicate that TOD may have had greater reach 
than what was measured in the study. For example, a support person stated that as a family, “(We) 
changed our eating habits, we started watching our serving size and our healthy choices” and “go out 
less and cook homemade instead of fast food.” Another stated, “My daughter has learned so much, 
she’s teaching her brother” while yet a different support person stated, “My whole family, my sisters, 
everyone is learning.” Findings also extend the literature on the important role the family plays in 
preventing T2DM among adolescents1,2 and the positive impact they can have on youth 
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empowerment.3-5 Combined, this is the first study to look assess the holistic impact of a diabetes 
prevention program for youth and their family on youth and enrolled family members’ diabetes risk 
factors.  

4) The methodologies described in the previous chapters, when combined, provide a step by step process 
for adapting EBIs with Native adolescents and families.  These methodologies should be utilized by 
researchers working with Native youth to ensure programming engages Native caregivers and family 
members in a meaningful way. In this model, we expand upon a framework presented by Barrera et al.6  
Barrera’s model is organized in five stages: information gathering, preliminary design, preliminary 
testing, refinement, and final trial and designed to be utilized after an EBI is selected. Our model is 
designed to be utilized before an EBI is selected. Thus, we utilize the first step, information gathering to 
inform the selection of an EBI.  We also expand the first step to include extensive community 
engagement including conducting focus groups and interviews with the target population and their 
families and caregivers as well as developing a Community Advisory Board to guide EBI selection and 
adaptation.  Our model also considers the role of the family throughout the process of selecting, 
adapting and testing a program with Native communities. Below outlines each step in our model and 
refers to the Chapter in which each step is described:   
• Step 1a. Information Gathering: Community Engagement.  As described in Chapters 2, 3 and 4, 

information gathering begins with engaging local community members who will help guide the 
program adaptation process.  Additionally, focus groups and in-depth interviews with the target 
population and their family members should be conducted to better understand the drivers of the 
health disparity. 

• Step 1b. Information Gathering: Literature Review.  As described in Chapters 3 and 4, existing 
literature should be combined with local data to better understand risk and protective factors in 
Native communities that are associated with the health disparity. Additionally, previous efforts to 
address the health disparity and their impact on the intended outcomes should be summarized.  
Finally, literature focused specifically on the role of family in the health disparity should be compiled 
to better inform the decision to engage family members in the intervention.  

• Step 2. Selection of Evidence Based Intervention. As mentioned in Chapters 3 and 4, an evidence 
based intervention should be selected by the researcher in partnership with the local community.   

• Step 3. Program Adaptation. Chapter 2 provides a detailed example of this step of the process.  
Adapting the program requires engagement of the target population and their family members 
(including youth and parents/caregivers) in addition to community stakeholders.  There are a variety 
of areas for adaptation that should be considered including: 1) the service setting of the program, or 
who should deliver the program and where; 2) the target audience to ensure age appropriateness 
and responsiveness to individual needs; 3) mode of delivery including adaptations to the format, 
length or number of sessions; 4) cultural adaptations; and 5) adaptations to the theoretical 
constructs of the program. Adaptations should be carefully reviewed by the researchers to ensure 
they do not change the key content or the key characteristic of the program.  

• Step 4. Preliminary Testing of the Adapted Program. Chapters 4 and 5 provide detailed examples of 
this step and the outcomes of this step.  This includes specific inquiry into the feasibility, 
acceptability and preliminary evidence of an adapted program.  If family members are included in 
the program, data on feasibility, acceptability and preliminary outcome data should also be 
collected from them. 

• Step 5. Refinement of the Adapted Program.  Although not described in detail in the previous 
chapters, Chapter 3 refers to the refining of the RCL program based on the preliminary testing of the 
program (described in Chapter 6).  For this particular program, refinements included adding a 
parent-specific lesson.  
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• Step 6. Impact Evaluation.  The design of an impact evaluation of an adapted EBI is outlined in 
Chapter 3. This Chapter describes the study design of a randomized controlled trial of the RCL 
program with over 500 Native youth and Parents/Caregivers.  Data is collected from both the youth 
and the parent in this evaluation.  Our model emphasizes the importance of collecting data from the 
youth and the parent in programs which engage both.  

 
8.4 Key Considerations and Lessons Learned 
The findings in this research also have relevance for program planning and the design of programs conducted 
with Native adolescents and their families. Key considerations are outlined below.  
 

a. Home-Based Program Implementation 
Although home-visiting has been proven an effective strategy for the delivery of early childhood programming,7 
little research has been done on the feasibility and impact of home-visiting on reducing disparities among 
adolescents. Frederiksen reviewed clinic-based teen pregnancy prevention programs and concluded that these 
were overall not effective and suggested home-visiting programs may have promise.8 Likewise, home-visiting 
programs delivered to adolescent with T1D have been shown efficacious.9 
 
Home-based delivery helps to overcome barriers to care often found in rural, tightknit communities such as lack 
of transportation and confidentiality. It provides opportunity for other family members to participate in the 
program. In fact, TOD implementation results show that 62% of lessons conducted in the home were attended 
by at least one family member who was not enrolled in the study. Finally, home-based delivery provides health 
coaches with additional information about the home, family context and environment which can positively 
impact their relationship and help health coaches tailor specific aspects (e.g., goals) of the program to each 
participant’s environment.  
 
Although the home-environment is ideal for family involvement, before implementing a program in the home, 
difficulties related to home-based programming should be considered. This includes distance to participants’ 
homes as well as safety and accessibility of the roads. Thus, programs should have clear guidelines on 
acceptable distance, weather and road conditions prior to implementation. Additionally, safety within the home 
(e.g., drinking and drug use, violence, animals) should be discussed and guidance should be provided to health 
coaches. Finally, programs should consider whether the program or individual families will benefit from having 
the program accessible to all family members. In some situations, family member(s) may distract from the 
content, breach confidentiality, or be a barrier to change.  
 

b. Timing of Program Implementation 
Family members often have varying schedules that are necessary to work around for them to attend program 
sessions. In TOD and RCL, many of the sessions had to be taught after work hours and on weekends due to the 
busy schedules of adolescents and their caregivers. This resulted in staff needing to have a flexible, nontypical 
schedule, which at times was a barrier to completing sessions and retaining staff.  
 

c. Community Health Workers as Interventionists  
RCL and TOD relied on community health workers (CHWs) for program delivery. CHWs are defined as people 
who have been trained to deliver health or social services but do not possess a formal degree.10 In countries 
around the world, CHWs have provided numerous health services with demonstrated efficacy.11,12 CHWs 
understand kinship patterns, attitudes, values and communication styles of their own community and are 
therefore able to easily establish rapport and gain trust when working with adolescents and families. Once 
trained, they can act as a bridge between traditional healthcare providers and individuals.  
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As previously discussed, there is a dearth of medical health professionals in Native communities, limiting the 
availability of services. Task shifting of health services from health professionals to CHWs has been shown to 
“rapidly increase access to services, reaching large numbers of individuals in need, and yielding good health 
outcomes and high levels of patient and counselor satisfaction.” Thus, task shifting is a beneficial strategy in 
Native communities.13 IHS has a Community Health Representative (CHR) program that employs CHWs and is 
poised to scale programs that are designed for delivery by CHWs. 
 
Because they are not formally trained health professionals, CHWs will likely require additional training and 
support. For example, the facilitators who delivered RCL required basic training in reproductive anatomy and 
sexual health and ongoing support to answer medical questions about pregnancy and STIs. Likewise, those who 
delivered TOD required basic nutrition and diabetes education training. Programs need to ensure they have 
adequate resources and community partners who can provide this training and support to CHWs during 
program implementation. 
 

d. Inclusive Definition of the Family  
As discussed in Chapter 1, many members of the family and adult community traditionally play a central role in 
raising Native children.14 While in our studies, the majority of the adult participants were parents, being a parent 
or legal guardian was not a requirement. In fact, in both of the programs presented in this work, almost one in 
four (26.5% in current RCL trial (data not included in earlier Chapters) and 21.2% in TOD) were not parents, but 
other adults who played a central role in the adolescent’s life. In Native communities, families and households 
consist of multiple generations and/or are made up of aunts, uncles, and other relatives considered more 
“distant” in Western culture. Thus, it is important to keep the definition and requirements for involvement of 
family members in programs for Native communities broad.  
 

e. Importance of Authentically Engaging the Community  
As discussed in the above adaptation model, extensive work must be conducted with Native communities in 
order to ensure programs are culturally and contextually relevant.  This is especially true when working to 
engage Native families. All of the work outlined in this dissertation was conducted by the Johns Hopkins Center 
for American Indian Health in partnership with two Native communities. The Center has been working with 
these communities for over 35 years to address health disparities.  Together, the Center and community 
stakeholders identify health disparities and work together, with community members, to select appropriate EBIs 
and adapt, implement and evaluate these EBIs.  This authentic engagement of community members and 
investment in the community for a long-period of time has allowed the work outlined in the Chapters above to 
take place. This relationship is also often necessary to complete the steps outlined in the adaptation model. 
 
9.4 Methodological Strengths  
The strengths of this work include: 1) Inclusion of programs targeting different health disparities in similar 
populations; 2) Exclusive samples of Native adolescents and parents; 3) Community-based approach built on 
long-standing partnerships; and 4) Rigorous methodologies. These strengths are expanded on below. 
 

a. Presentation of Health Interventions Targeting Different Health Disparities 
Often, studies specifically focus on one health behavior or disparity. This narrow approach precludes one from 
applying findings to a variety of health topics and diseases. Unlike typical research, our research focuses on two 
very different health disparities experienced by Native adolescents: T2DM and poor sexual health. Sawyer et al. 
suggests that “a cross-cutting agenda focused on adolescent health as a whole rather than in terms of different 
diseases” is necessary.15 The research outlined in this dissertation identifies similarities in programs, risk factors, 
and protective factors across different health disparities. The findings provide the scientific community with 
universal targets for health programming. Thus, the findings in this research may be generalized to inform the 
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development of not only diabetes prevention and sexual health promotion programs but for all programming 
aimed at addressing a variety of health behaviors and disparities among Native adolescents.  
 

b. Exclusive Samples of Native Adolescent  
Exclusive Native American samples in public health research are rare.16 They are not often included in research 
at all or are a very small percentage of the overall sample. This research is some of the first to involve Native 
adolescents and their families exclusively in health programming. Although this limits generalizability of the 
programs, it fills a gap in the scientific literature and provides tools to researchers, policy makers and 
communities to address health disparities specific to Native communities. 
 

c. Community-Based Approach Built on a Long-Standing Partnership 
Throughout the development, implementation, and evaluation of the programs presented in this dissertation, 
we utilized a community-based participatory research approach (CBPR). CBPR is considered relevant in diverse 
cultures and communities facing socioeconomic disparities,17 specifically Native communities, and engages the 
community as a partner with the researchers.18 The Center for American Indian Health (Center) has a 35-year 
relationship with both the White Mountain Apache Tribe and Navajo Nation. Through this partnership, these 
tribal communities guided the research presented in this dissertation. All CHWs who worked on these programs 
were from the community and are full-time staff members of the Center. As full time staff, they had access to 
training opportunities in research outside of their CHW duties. These opportunities helped them develop 
necessary skills for their current job and provided learning opportunities for their professional development.  
 

d. Rigorous Methodologies  
As described in Chapter 3, the RCL program is currently being evaluated through a Randomized Controlled Trial 
(RCT). Currently, RCTs are considered the gold standard for assessing the effectiveness of therapies.19,20 In the 
RCL trial, the participants across two conditions (RCL and Control) are equivalent on demographic variables and 
key behaviors such as sexual experience and condom use at last sex (results are not included as the data have 
not been analyzed beyond baseline equivalence), providing strong support that any differences in outcomes 
observed between adolescents whom received the RCL program vs. the control program are attributable to the 
intervention.  
 
8.5 Methodological Limitations  
Limitations of this work include: 1) The use of self-report measures; 2) The lack of a control group in the TOD 
trial; 3) Non-probability sampling and 4) Lack of illustrated validity of measures among Native samples. These 
limitations are expanded on below. 
 

e. Self-Report Measures 
While appropriate for the study designs and populations involved in this research, data were collected via self-
report and thus, may have been affected by bias in social desirability.21 However, we utilized Audio Computer-
Assisted Self-interview across studies, which is a method of self-report shown to mitigate these potential 
biases.21 Participants completed assessments in a private location and thus were less likely to be influenced by 
an interviewer or their peers. However, the nature of the questions and method of reporting should be 
considered when interpreting results. 
 

f. Absence of a Control Group 
The evaluation of the TOD program was a pre-post trial, thus lacking a control group (Chapter 6). While this 
could limit the ability to attribute changes in outcome measures solely to the intervention, the decision not to 
have a control group was made for many reasons. The study, although having a sample size of >200, was a pilot 
of the TOD program. The program was new to the local and scientific community and thus, there was a need to 
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understand if it was acceptable and feasible while also assessing initial efficacy. Additionally, the communities 
involved in the research did not think it was ethical to randomize an adolescent with or at risk for diabetes to a 
control group. This is not the case in the RCL trial because youth enrolled in this study are not identified as 
higher risk. The limitations of a control group reduce the generalizability of the findings from this study.  
 

g. Non-Probability Sampling 
In the qualitative study and RCT of the RCL intervention, selection bias may have occurred due to non-
probability sampling (Chapters 2 and 3). Adolescents who were more open or easy to capture, such as those in 
school or those staff members knew through personal connections, could have been engaged in the qualitative 
study (Chapter 2). While standard in qualitative studies, probability sampling limits the ability to generalize 
findings to the entire community.22 Additionally, adolescents who were interested in sports or those who did not 
have other commitments during the summer may have been more likely to participate in the RCL program 
(described in Chapter 3). We do not believe these factors will impact results but may limit generalizability of 
findings. 
 

h. Lack of Validity of Measures with Native Adolescent 
Measures utilized across the quantitative studies included in this research have not been validated with Native 
populations. This is due to a lack of availability of valid measures for Native populations. The measures 
employed in these studies have been cross-culturally validated and have strong psychometric properties and 
thus, are the most promising for use in Native communities.23-28 The lack of valid scales for Native samples 
illustrates a gap in research and suggests a need for additional measurement studies with Native populations.  
 
8.6 Recommendations and Future Directions 
The findings from this research highlight gaps in the literature and provide direction for future studies. First, 
future research assessing the long-term impact of adolescent-focused interventions that involve parents, 
caregivers, or other family members is warranted. Longer-term follow-up with participants provides information 
on sustainability of behavior change and long-term impact on targeted health outcomes. This is especially 
poignant for health disparities such as those presented in this dissertation: obesity, T2DM, and poor sexual 
health (primarily teen pregnancy, STIs and early sexual initiation). The TOD study presented in this dissertation 
only includes data out to 12 months post-intervention. The current RCL study data is not yet available. While 
reducing risk factors for health outcomes or preventing poor health outcomes in the short-term is laudable, 
preventing or reducing these outcomes throughout adolescence and, in the case of T2DM,obesity, HIV and 
unintended pregnancy, throughout a lifetime, is more significant and has potential to change the trajectory of 
generations.21 Thus, it would be beneficial to follow these adolescents for years and potentially decades after 
receiving the intervention.  
 
Currently, we are collecting long-term follow-up data from adolescents who participated in the RCL trial 
presented in Chapter 3. We recently analyzed implementation data from this study. Over 99% of youth 
identified a trusted adult to enroll with them in the study, the majority of trusted adults who were enrolled in 
the program were parents (74.5%) and most trusted adults participated in the parent-adolescent session 
(82.3%). Data will be collected up to three-years post-intervention, providing additional information on the 
impact of the program on knowledge, attitudes and behaviors related to sexual health. The three years of 
follow-up will also give us a unique opportunity to assess the program’s impact on health outcomes that are less 
common among younger adolescents, including teen pregnancy and STIs. Final 3-year follow-up data collection 
will be complete in late 2021 and results of the long-term impact of RCL will be published in 2022.  
 
Next, studies should assess the impact of interventions on parents and other family members who participate 
both actively and passively in interventions. Often, evaluations are limited to the primary recipients of a 
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program which precludes gathering of information on its effectiveness across families and generations.  
Described in Chapter 5, basic physiological data were collected on a subset of support persons in the TOD study. 
Preliminary evidence indicates the program positively impacted these support persons’ weight - a key risk factor 
for T2DM. While promising, the data were not collected from all support persons because we were not initially 
focused on physiologic outcomes of the secondary recipient of the program. Thus, this data is insufficient. 
Additionally, data on support persons’ behaviors were not collected. Future studies should include a more 
comprehensive evaluation of the program’s impact on parents and other family members.  
 
In addition, RCTs in which one group receives the program with family members and the other group receives 
the program without family members should be conducted to better understand the role of family in behavior 
change. The studies presented in this dissertation either did not have a control group or had a control group that 
was a completely different program than the one being tested. While this provides evidence that programs 
involving family members are efficacious, it does not provide evidence that those involving family members are 
more efficacious than those that do not. Findings presented in Chapters 6 and 7 indicate youth with more 
involved family members benefit more from the intervention. However, as previously discussed, this may be due 
to baseline differences between those with more involved family members and those with less involved family 
members. Hence, additional studies are needed. 
 
Future studies should also examine how changes in the knowledge, attitudes, behaviors and health outcomes of 
participants in a program impacts other family members. This may help to better understand who and what the 
change agent is for an individual and their family. Quantitative and qualitative data should be collected from 
participants to better understand the mechanisms of individual and family change. A large RCT of the TOD 
program is scheduled to begin in Fall 2020. Through this RCT, extensive data will be collected from adolescents 
and their caregivers through 2 years post intervention. The goal is to assess the efficacy of the program across 
individuals, family members, and households. Through this trial, we also hope to better understand how 
changes in caregiver knowledge, attitudes, behaviors and health outcomes impact those of their children and 
vice versa.  We expect findings from this study will be available in 2024. 
 
Finally, future studies and programs should engage both adolescents and caregivers as the primary targets of 
the program. In the programs presented in this dissertation, caregivers were the secondary recipient and 
primarily engaged to assist in the adolescents’ behavior change. Focusing on changing parent or caregiver 
behaviors as well as parenting styles and skills could have profound impact. A study currently being conducted 
by the Center is doing this by engaging young girls and their female caregivers in an 11-session program. Overall, 
the goal of the program is to delay sex and substance use initiation among young girls ages 8-11. Recognizing the 
importance of parenting in the development of attitudes and behaviors, the program targets young girls and 
their female caregivers equally, consisting of program components that are designed to improve outcomes 
across the girls and female caregivers. Goals include improving caregiver-daughter communication and bonding, 
as well as caregivers’ parenting self-efficacy, knowledge and connection to culture. An RCT of the program is 
currently being implemented in one Native community and results are expected to be available as soon as 
summer 2021.   
 
8.7 Conclusion 
This dissertation provides rationale for the inclusion of family in programs designed to improve Native 
adolescents’ health and wellbeing. It provides examples of programs that include a parent or another trusted 
adult and are feasible, acceptable, and efficacious. In order to engage the family in a meaningful way, extensive 
work with the local community and the target populations (adolescent and family members) must be completed 
throughout the design and implementation of the program, as was done in this research. 
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Through the work presented in this dissertation and future work being conducted with Native communities, we 
aim to reduce health disparities among Native adolescents and their families. To do so, we must fully engage 
these communities, their history, and their values. Building on the findings herein this dissertation, researchers, 
organizations and tribes should strive to build feasible, acceptable, and efficacious programs to improve the 
health of Native adolescents and communities. This research supports the notion that these programs should 
consider, and in most cases be designed to specifically include the family. 
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Summary 
Native adolescents in the United States and around the world experience stark health disparities compared with 
adolescents of other races and ethnicities. Studies have shown these enduring health disparities can be largely 
attributed to generations of systematic destruction of Native culture, community, and family. While robust 
efforts have begun to address behavioral health disparities among Native adolescents, currently, there are few 
effective health promotion and disease prevention programs developed with and for Native adolescents and 
their families, caregivers or other trusted adults.  
 
Families and communities are central to Native culture and are an essential part of a Native person’s identity. 
Thus involving family members and other trusted adults in Native-focused adolescent disease prevention and 
health promotion programs is warranted. There is little research that documents acceptability and feasibility of 
including family members in adolescent programming in Native communities. Further, few studies have 
assessed the impact on both adolescents’ and family members’ health when including family members in 
adolescent focused programming. In order to address these knowledge gaps and advance the integration of 
family members into Native adolescent health promotion and disease prevention programs, this doctoral thesis 
posed the following research aims, which are presented in the designated chapters: 
 

1. To explore the extent to which Native communities support the inclusion of family members in 
adolescent focused programming [Chapters 2, 3 and 4] 

2. To describe the feasibility of including family members in adolescent focused programming [chapters 4, 
5 and 6] 

3. To provide preliminary evidence to support the hypothesis that including family members in adolescent 
programming is effective in attaining positive outcomes among the youth and family members 
[Chapters 5, 6 and 7] 

 
In order to address these research aims, this doctoral thesis drew primarily from data 
from three research projects. In these projects, different types of research methods were used to support a 
comprehensive picture of the feasibility and impact of including family members in youth focused programming 
in Native communities. 
 
In response to the first research aim, Chapter 2 presents findings from the analysis of focus groups with Apache 
adolescents. This study included Apache youths aged 13-19 and focused on their opinions about sexual health 
and the role of parents in their decision making around sexual health. Findings confirm that Apache parents play 
a key role in decision making of their adolescents. Additionally, this study indicates that youths prefer their 
parents to be involved in sexual health programming because they believe it would help them to talk to their 
parents about sexual health and provide their parents with more and accurate information about safe sex 
practices.  
 
Chapter 3 describes the design of a rigorous randomized controlled trial of the Respecting the Circle of Life (RCL) 
Teen Pregnancy Prevention Program. The RCL program was adapted from an Evidence Based Intervention by 
and for Apache youth and families. The program consists of nine sessions: eight peer-group sessions and one 
parent-youth session. The background discusses the rationale for including a parent in the RCL program; the 
methods section details how the methods section discusses how parents will be involved in the program. This 
chapter also discusses the importance of defining “parent” broadly. In Native communities, the entire extended 
family and close friends are responsible for raising children. Thus, the RCL trial encouraged youth to enroll with a 
parent or trusted adult. Together, the findings from Chapters 2 and 3 provide support for the inclusion of 
parents in sexual health programming for Native youth.  
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Chapter 4 presents the development of the Together on Diabetes (TOD) curriculum, the pre/post trial methods 
to assess the impact of the TOD program and baseline characteristics of youth and caregivers enrolled in the 
trial. The Together on Diabetes program was designed for youth with or at risk for Type 2 Diabetes and their 
caregivers. Described in Chapter 4, roundtables and community advisors drove the decision to target youth and 
include an adult family member in the TOD program. In addition to providing information to respond to aim 1 of 
this thesis, Chapter 4 provides information in response to aim 2. This Chapter shows the majority of youth 
enrolled in the TOD program (87.5%) were able to identify a support person (adult family member) to enroll 
with them.  
 
Chapters 5 and 6 respond to both aim 2 and aim 3 of this thesis. Chapter 5 presents implementation 
(attendance and satisfaction) information, demographics and pre/post data from a subset of support persons 
enrolled in the TOD program with a youth. In response to aim 2, support persons attended on average 39% of 
youth lessons (4.7 out of 12) and completed 52% (2.1 out of 4) of lessons designed for them. The emphasis of 
this program was inclusion of the adolescents, so attendance of the support person at even this level was 
considered successful. Furthermore, support persons reported they would recommend the program to others 
(98%). In response to aim 3, Chapter 5 provides preliminary evidence that the TOD program is effective in 
reducing enrolled support person’s weight and BMI (key risk factors for Type 2 Diabetes).  
 
Chapter 6 presents the one year youth outcomes of the Together on Diabetes program. The TOD program 
significantly improved youth’s psychosocial health (quality of life and depression scores), physical health (BMI, 
hypertension and hemoglobin A1c (HBA1c, a measure of glucose levels) among youth with Diabetes) and 
behavioral health (reduction in sugar sweetened beverages and increased number of days physical active). In 
response to aim 2, Chapter 6 provides additional information about the inclusion of the support person. In 
response to aim 3, Chapter 6 shows youth enrolled in the TOD program benefit from the program which 
includes the inclusion of an adult family member. 
 
In response to aim 3, Chapter 7 examines the impact of the TOD program on youth empowerment. The analysis 
in this chapter describes the program’s impact on empowerment as influenced by support person dosage and 
youth dosage. The findings show that among younger youths (10-14 years of age), those with more involved 
support people had better improvements in their empowerment or control over their Diabetes prevention 
related behaviors (e.g. deciding what to eat, deciding when to participate in physical activity) than those with 
less involved support persons. Among older youths (15-19 years of age) we did not see a relationship between 
improvements in empowerment and support person involvement. We conclude that inclusion of parents in 
youth Diabetes prevention programming, namely TOD, may be more advantageous among younger youths as 
compared to older youths. 
 
Practical Implications  
This body of research has potential to contribute to behavioral science as it provides additional evidence to 
support the inclusion of family members in youth focused health programming. First, the results demonstrate 
the desire of parents and youths to include parents and other family members in Native adolescent 
programming that addresses behavioral health disparities. As discussed in the Discussion Chapter, parents 
participating in the RCL qualitative study fully supported their inclusion in the RCL program. “Deep down, I still 
believe we [parents], should be the first ones there with our kids,” said one parent of an Apache adolescent 
aged 13-19 years. Parents participating in the TOD qualitative study also suggested they would like to be 
included in the program: “Activities with parents and family [should be a part of the program].” Combined with 
data presented in Chapters 2 and 4, these findings illustrate the acceptability and need to include parents or 
other family members in sexual health promotion and Diabetes prevention programming for Native adolescents.  
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Second, quantitative data from the implementation of both programs (RCL and TOD) contribute to the scientific 
community by illustrating that although very different health disparities were targeted, participation and 
retention of family members was high. Implementation data from the trial of RCL described in Chapter 3 as 
discussed in the Discussion Chapter (not included in previous chapters due to timing of publication and 
completion of study activities) show high rates of family involvement. 266 adolescents ages 11—19 were 
enrolled and assigned to receive RCL. Of these adolescents, all but one identified a trusted adult to participate 
with them and 219 (82.3%) trusted adults completed the parent-adolescent session of the program. Presented 
in Chapter 5, 88% of youth in the TOD program identified a support person to enroll with them and over 75% 
participated in at least one lesson. Together, this thesis shows it is feasible to include family members in 
adolescent-focused programs targeting a variety of health behaviors.  
 
Finally, the methodologies described in the previous chapters, when combined, provide a step by step process 
for adapting Evidence Based Interventions (EBIs) with Native adolescents and families. These methodologies 
should be utilized by researchers working with Native youth to ensure programming engages Native caregivers 
and family members in a meaningful way. Our model also considers the role of the family throughout the 
process of selecting, adapting and testing a program with Native communities. The steps include: 1) Information 
gathering: community engagement, 2) information gathering: literature review, 3) selection of evidence based 
intervention, 4) program adaptation, 5) preliminary testing of adapted program, 6) refinement of adapted 
program, and 7) impact evaluation.  
 
Key Considerations 
This research also highlights some key considerations for working with Native families. First, the programs 
presented in this thesis were successfully delivered (either fully or partially) in the home of participants. 
Although home-visiting has been proven an effective strategy for the delivery of early childhood programming, 
little research has been done on the feasibility and impact of home-visiting on reducing disparities among 
adolescents. Home-based delivery helps to overcome barriers to care often found in rural, tightknit communities 
such as lack of transportation and confidentiality. It provides opportunity for other family members to 
participate in the program. In fact, TOD implementation results show that 62% of lessons conducted in the home 
were attended by at least one family member who was not enrolled in the study. Finally, home-based delivery 
provides health coaches with additional information about the home, family context and environment which can 
positively impact the relationship between the youth/family and the health coach and help health coaches tailor 
specific aspects (e.g., goals) of the program to each participant’s environment.  
 
Second, community health workers, or lay health workers who were from the local community, successfully 
delivered the programs described in this thesis. Programs in under resourced, Native communities should 
consider utilizing community health workers in interventions. Community health workers understand kinship 
patterns, attitudes, values and communication styles of their own community and are therefore able to easily 
establish rapport and gain trust when working with adolescents and families. Once trained, they can act as a 
bridge between traditional healthcare providers and individuals.  
 
Third, in both programs, we utilized a broad definition of family. Discussed in Chapter 1, many members of the 
family and adult community traditionally play a central role in raising Native children. While in our studies, the 
majority of the adult participants were parents, being a parent or legal guardian was not a requirement. In fact, 
in both of the programs presented in this work, almost one in four (26.5% in current RCL trial and 21.2% in TOD) 
were not parents, but other adults who played a central role in the adolescent’s life. In Native communities, 
families and households consist of multiple generations and/or are made up of aunts, uncles, and other relatives 
considered more “distant” in Western culture. Thus, it is important to keep the definition and requirements for 
involvement of family members in programs for Native communities broad.  
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Conclusion 
This dissertation provides rationale for the inclusion of family in programs designed to improve Native 
adolescents’ health and wellbeing. It provides examples of programs that include a parent or another trusted 
adult and are feasible, acceptable, and effective. In order to engage the family in a meaningful way, extensive 
work with the local community and the target populations (adolescent and family members) must be completed 
throughout the design and implementation of the program, as was done in this research. 
 
Through the work presented in this dissertation and future work being conducted with Native communities, we 
aim to reduce health disparities among Native adolescents and their families. To do so, we must fully engage 
these communities, their history, and their values. Building on the findings herein this dissertation, researchers, 
organizations and tribes should strive to build feasible, acceptable, and effective programs to improve the health 
of Native adolescents and communities. This research supports the notion that these programs should consider, 
and in most cases be designed to, specifically include the family. 
 
  



117 

Samenvatting 
Inheemse adolescenten in de Verenigde Staten en over de hele wereld hebben te maken met grote verschillen 
in gezondheid in vergelijking met adolescenten van andere rassen en etniciteiten. Studies hebben aangetoond 
dat deze aanhoudende gezondheidsverschillen grotendeels kunnen worden toegeschreven aan generaties van 
systematische vernietiging van de inheemse cultuur, gemeenschap en familie. Hoewel er forse inspanningen zijn 
geleverd om de ongelijkheden op het gebied van gedragsgerelateerde gezondheid onder inheemse 
adolescenten aan te pakken, zijn er momenteel weinig effectieve programma's voor gezondheidsbevordering en 
ziektepreventie ontwikkeld met en voor inheemse adolescenten en hun gezinnen, verzorgers of andere 
vertrouwde volwassenen.  
 
Families en gemeenschappen staan centraal in de inheemse cultuur en zijn een essentieel onderdeel van de 
identiteit van een inheems persoon. Daarom is het gerechtvaardigd om familieleden en andere vertrouwde 
volwassenen te betrekken in programma's voor ziektepreventie en gezondheidsbevordering die gericht zijn op 
inheemse adolescenten. Er is weinig onderzoek dat het draagvlak en de haalbaarheid aantoont van het 
betrekken van familieleden bij programma's voor adolescenten in inheemse gemeenschappen. Verder zijn er 
weinig studies die de impact op de gezondheid van zowel de adolescenten als de familieleden hebben 
onderzocht, wanneer familieleden worden betrokken bij op adolescenten gerichte programma's. Om deze 
hiaten in de kennis op te vullen en de integratie van familieleden in programma's voor gezondheidsbevordering 
en ziektepreventie voor adolescenten te bevorderen, werden in deze thesis de volgende onderzoeksdoelen 
geformuleerd, die in de verschillende hoofdstukken aan bod komen: 
 

1. Het onderzoeken in hoeverre inheemse gemeenschappen de integratie van familieleden in op 
adolescenten gerichte programma's ondersteunen [Hoofdstukken 2, 3 en 4]. 

2. Het beschrijven van de haalbaarheid van het opnemen van familieleden in op adolescenten 
gerichte gezondheidsprogramma’s [hoofdstukken 4, 5 en 6]. 

3. Het leveren van indicaties ter ondersteuning van de hypothese dat het betrekken van 
gezinsleden bij adolescente programmering effectief is in het bereiken van positieve 
uitkomsten bij de jongeren en hun gezinsleden [hoofdstuk 5, 6 en 7]. 

 
Om deze onderzoeksdoelen te bereiken is in deze dissertatie voornamelijk gebruik gemaakt van gegevens van 
drie onderzoeksprojecten. In deze projecten werden verschillende soorten onderzoeksmethoden gebruikt om 
een uitgebreid beeld te krijgen van de haalbaarheid en de impact van het betrekken van gezinsleden bij op de 
jongeren gerichte programmering in inheemse gemeenschappen. 
 
In antwoord op het eerste onderzoeksdoel worden in Hoofdstuk 2 de bevindingen gepresenteerd van de 
analyse van focusgroepen met Apache adolescenten. Deze studie betrof Apache jongeren in de leeftijd van 13-
19 jaar en richtte zich op hun meningen over seksuele gezondheid en de rol van ouders in hun besluitvorming 
rond seksuele gezondheid. De bevindingen bevestigen dat Apache-ouders een sleutelrol spelen in de 
besluitvorming van hun adolescenten. Bovendien geeft deze studie aan dat de jongeren liever zien dat hun 
ouders betrokken worden bij seksuele gezondheidsprogramma's omdat ze geloven dat het hen zou helpen om 
met hun ouders te praten over seksuele gezondheid, en hun ouders meer en accurate informatie te geven over 
veilige seks.  
 
Hoofdstuk 3 beschrijft de opzet van een gerandomiseerde gecontroleerde trial van het Respecting the Circle of 
Life (RCL) Tiener Zwangerschap Preventie Programma. Het RCL programma is een aanpassing van een Evidence 
Based Intervention door en voor Apache jongeren en gezinnen. Het programma bestaat uit negen sessies: acht 
peergroepsessies en één ouder-jongerensessie. De inleiding bespreekt de beweegredenen om een ouder in het 
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RCL programma op te nemen; de methodes bespreken hoe de ouders in het programma zullen worden 
betrokken. Dit hoofdstuk bespreekt ook het belang van een brede definitie van "ouder". In inheemse 
gemeenschappen zijn de uitgebreide familie en goede vrienden verantwoordelijk voor de opvoeding van 
kinderen. Daarom moedigde het RCL experiment jongeren aan om zich in te schrijven met een ouder of een 
vertrouwde volwassene. De bevindingen uit de hoofdstukken 2 en 3 samen bieden ondersteuning voor het 
betrekken van ouders in seksuele gezondheidsprogramma's voor inheemse jongeren.  
 
Hoofdstuk 4 presenteert de ontwikkeling van het Together on Diabetes (TOD) curriculum, de pre/post trial 
methoden om de impact van het TOD programma te beoordelen en de baseline karakteristieken van de 
jongeren en verzorgers die deelnamen aan de trial. Het Together on Diabetes programma is ontworpen voor 
jongeren, met Type 2 Diabetes of met een verhoogd risico daarop, en hun verzorgers. De beslissing om het 
programma te richten op jongeren en tevens een volwassen familielid op te nemen in het TOD-programma werd 
ingegeven door rondetafelgesprekken en gemeenschapsadviseurs, zoals beschreven in hoofdstuk 4. Naast 
informatie over de eerste doelstelling van de thesis, geeft hoofdstuk 4 ook informatie over doelstelling 2. Dit 
hoofdstuk laat zien dat de meerderheid van de jongeren die zich inschreven voor het TOD-programma (87,5%) in 
staat waren om een ondersteuner (een volwassen familielid) aan te wijzen die zich samen met hen inschreef.  
 
De Hoofdstukken 5 en 6 geven antwoord op zowel doelstelling 2 als doelstelling 3. Hoofdstuk 5 presenteert 
informatie over de implementatie (deelname en tevredenheid), demografische gegevens en pre/post gegevens 
van een subgroep van ondersteunende personen die zich samen met een jongere hadden ingeschreven voor het 
TOD programma. In antwoord op doelstelling 2, woonden ondersteuningspersonen gemiddeld 39% van de 
jeugdlessen bij (4.7 van de 12) en voltooiden 52% (2.1 van de 4) van de lessen die voor hen waren ontworpen. 
De nadruk van dit programma lag op de inclusie van de adolescenten, dus de aanwezigheid van de 
ondersteuningspersoon ook op dit niveau werd als succesvol beschouwd. Bovendien gaven de ondersteuners 
aan dat ze het programma aan anderen zouden aanbevelen (98%). In antwoord op doelstelling 3 geeft 
hoofdstuk 5 voorlopig bewijs dat het TOD programma effectief is in het verminderen van het gewicht en de BMI 
van de ondersteunde persoon (belangrijke risicofactoren voor Type 2 Diabetes).  
 
Hoofdstuk 6 presenteert de resultaten van het Together on Diabetes programma voor jongeren na een jaar. Het 
TOD programma verbeterde de psychosociale gezondheid (kwaliteit van leven en depressie scores), fysieke 
gezondheid (BMI, hypertensie en hemoglobine A1c (HBA1c, een maat voor het glucose niveau) bij jongeren met 
diabetes) en gezondheidsgedrag (vermindering van consumptie van suiker gezoete dranken en toename van het 
aantal dagen dat de jongeren lichamelijk actief zijn) significant verbeterd. Met betrekking tot doelstelling 2 
wordt in hoofdstuk 6 aanvullende informatie gegeven over de inclusie van de ondersteuner. Met betrekking tot 
doelstelling 3 wordt in hoofdstuk 6 aangetoond dat jongeren die deelnemen aan het TOD-programma baat 
hebben bij het programma, waarbij ook een volwassen gezinslid is betrokken. 
 
In antwoord op doelstelling 3 wordt in hoofdstuk 7 de impact van het TOD-programma op de empowerment 
van jongeren onderzocht. De analyse in dit hoofdstuk beschrijft de impact van het programma op 
empowerment zoals beïnvloed door de mate van betrokkenheid van de ondersteuningspersoon en van de 
jongeren zelf. De bevindingen laten zien dat onder jongere jongeren (10-14 jaar), degenen met meer betrokken 
ondersteuners grotere verbeteringen lieten zien in hun empowerment of controle over hun diabetes-preventie 
gerelateerde gedrag (bijv. beslissen wat te eten, beslissen wanneer deel te nemen aan lichamelijke activiteit) 
dan de jongeren met minder betrokken ondersteuners. Bij oudere jongeren (15-19 jaar) vonden we geen relatie 
tussen verbetering in empowerment en betrokkenheid van de ondersteuningspersoon. We concluderen dat het 
betrekken van ouders bij de preventie van jeugddiabetes, in dit geval het TOD programma, een groter voordeel 
kan hebben voor jongere jongeren dan voor oudere jongeren. 
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Praktische Implicaties  
Dit onderzoek kan bijdragen aan de gedragswetenschappen omdat het extra bewijs levert voor de inclusie van 
familieleden in op de jeugd gerichte gezondheidsprogramma’s. Ten eerste tonen de resultaten de wens van 
ouders en jongeren aan om ouders en andere familieleden te betrekken in programma's voor inheemse 
adolescenten die gericht zijn op gedragsgerelateerde gezondheidsverschillen. Zoals beschreven in het 
discussiehoofdstuk, steunden de ouders die participeerden in het kwalitatieve RCL-onderzoek hun deelname 
aan het RCL-programma volledig. "Diep van binnen geloof ik nog steeds dat wij [ouders], de eersten zouden 
moeten zijn om er te zijn voor onze kinderen," zei een ouder van een Apache adolescent van 13-19 jaar. Ouders 
die deelnamen aan het kwalitatieve TOD-onderzoek suggereerden ook dat ze graag bij het programma 
betrokken zouden worden: "Activiteiten met ouders en familie [zouden een onderdeel van het programma 
moeten zijn]." In combinatie met de data uit hoofdstuk 2 en 4, illustreren deze bevindingen de acceptatie van en 
de noodzaak om ouders of andere familieleden te betrekken bij seksuele gezondheidsbevordering en diabetes 
preventie programma's voor inheemse adolescenten.  
 
Ten tweede, kwantitatieve gegevens van de implementatie van beide programma's (RCL en TOD) dragen bij aan 
de wetenschap door te illustreren dat, hoewel gericht op heel verschillende gezondheidsverschillen, de 
deelname en retentie van familieleden hoog was. Implementatiegegevens van de trial van RCL beschreven in 
hoofdstuk 3 (data gepresenteerd in het discussiehoofdstuk, niet in de eerdere hoofdstukken vanwege timing van 
publicatie en voltooiing van onderzoeksactiviteiten) laten hoge percentages van familiebetrokkenheid zien. 266 
adolescenten in de leeftijd van 11-19 jaar werden geïncludeerd in RCL. Van deze adolescenten, op één na, 
wezen alle jongeren een vertrouwde volwassene aan om met hen deel te nemen en 219 (82.3%) vertrouwde 
volwassenen voltooiden de ouder-adolescent sessie van het programma. Uit hoofdstuk 5 blijkt dat 88% van de 
jongeren in het TOD programma een vertrouwenspersoon aanwees om met hen mee te doen en dat meer dan 
75% deelnam aan tenminste één les. Al met al laat deze dissertatie zien dat het haalbaar is om familieleden te 
betrekken bij op adolescenten gerichte programma's die gericht zijn op een verscheidenheid van 
gezondheidsgedragingen.  
 
Tenslotte bieden de gecombineerde methodes beschreven in de vorige hoofdstukken, een stapsgewijs proces 
voor het aanpassen van EBI's met inheemse adolescenten en gezinnen. Deze methodes zouden moeten worden 
gebruikt door onderzoekers die werken met inheemse jongeren om ervoor te zorgen dat de programmering 
inheemse verzorgers en familieleden op een zinvolle manier betrekt. Ons model houdt ook rekening met de rol 
van de familie gedurende het hele proces van het selecteren, aanpassen en testen van een programma in 
inheemse gemeenschappen. De stappen omvatten: 1) informatieverzameling: betrokkenheid van de 
gemeenschap, 2) informatieverzameling: literatuurstudie, 3) selectie van een evidence-based interventie, 4) 
aanpassing van het programma, 5) voorlopig testen van het aangepaste programma, 6) verfijning van het 
aangepaste programma, en 7) effectevaluatie.  
 
Belangrijke overwegingen 
Dit onderzoek belicht ook enkele belangrijke overwegingen voor het werken met inheemse gezinnen. Ten eerste 
werden de programma's die in dit proefschrift worden gepresenteerd met succes (geheel of gedeeltelijk) bij de 
deelnemers thuis uitgevoerd. Hoewel huisbezoek een bewezen effectieve strategie is voor het aanbieden van 
programma's voor jonge kinderen, is er weinig onderzoek gedaan naar de haalbaarheid en de impact van 
huisbezoek op het verminderen van ongelijkheid onder adolescenten. Het thuisbezoeken helpt om de barrières 
voor het zoeken van zorg te overwinnen die vaak voorkomen in landelijke, hechte gemeenschappen, zoals 
gebrek aan vervoer en vertrouwelijkheid. Het biedt andere gezinsleden de mogelijkheid om deel te nemen aan 
het programma. Uit de resultaten van de TOD-implementatie blijkt zelfs dat 62% van de lessen die thuis werden 
gegeven, werden bijgewoond door ten minste één gezinslid dat niet aan het onderzoek deelnam. Ten slotte 
verschaft het geven van thuislessen de gezondheidscoaches extra informatie over de thuissituatie, de 
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gezinscontext en de omgeving, wat hun relatie met de jongeren/gezinnen positief kan beïnvloeden en de 
gezondheidscoaches kan helpen om specifieke aspecten (bv. doelstellingen) van het programma af te stemmen 
op de omgeving van elke deelnemer.  
 
Ten tweede hebben gezondheidswerkers uit de lokale gemeenschap met succes de programma's uitgevoerd die 
in dit proefschrift zijn beschreven. Programma's in inheemse gemeenschappen die over te weinig middelen 
beschikken zouden moeten overwegen om gezondheidswerkers in te zetten bij interventies. 
Gezondheidswerkers uit de gemeenschap begrijpen verwantschapspatronen, attitudes, waarden en 
communicatiestijlen van hun eigen gemeenschap en zijn daarom in staat om gemakkelijk een band op te 
bouwen en vertrouwen te winnen bij het werken met adolescenten en gezinnen. Eenmaal opgeleid, kunnen zij 
als brug fungeren tussen traditionele zorgverleners en individuen.  
 
Ten derde hebben we in beide programma's een brede definitie van familie gehanteerd. Zoals besproken in 
hoofdstuk 1, spelen veel leden van de familie en de volwassen gemeenschap traditioneel een centrale rol in de 
opvoeding van inheemse kinderen. Hoewel in onze studies de meerderheid van de volwassen deelnemers 
ouders waren, was het geen vereiste om een ouder of wettelijke voogd te zijn. In feite was in beide 
programma's die in deze thesis worden gepresenteerd, bijna een op de vier (26.5% in de huidige RCL trial en 
21.2% in TOD) geen ouder, maar een andere volwassene die een centrale rol speelde in het leven van de 
adolescent. In inheemse gemeenschappen bestaan families en huishoudens uit meerdere generaties en/of 
bestaan ze uit tantes, ooms en andere familieleden die in de westerse cultuur als meer "veraf" worden 
beschouwd. Het is dus belangrijk om de definitie en vereisten voor betrokkenheid van familieleden in 
programma's voor inheemse gemeenschappen breed te houden.  
 
Conclusie 
Deze dissertatie geeft argumenten voor het betrekken van familie in programma's die zijn ontworpen om de 
gezondheid en het welzijn van inheemse adolescenten te verbeteren. Het geeft voorbeelden van programma's 
waarbij een ouder of een andere vertrouwde volwassene betrokken is en die haalbaar, aanvaardbaar en 
effectief zijn. Om de familie op een zinvolle manier te betrekken, moet er uitgebreid gewerkt worden met de 
lokale gemeenschap en de doelpopulaties (adolescent en familieleden) tijdens het ontwerp en de implementatie 
van het programma, zoals in dit onderzoek is gedaan. 
 
Door middel van het onderzoek dat in deze dissertatie wordt gepresenteerd en het toekomstige onderzoek dat 
wordt uitgevoerd met inheemse gemeenschappen, streven we ernaar om gezondheidsverschillen onder 
inheemse adolescenten en hun gezinnen te verminderen. Om dit te doen, moeten we ons volledig inzetten voor 
deze gemeenschappen, hun geschiedenis en hun waarden. Voortbouwend op de bevindingen in dit proefschrift 
zouden onderzoekers, organisaties en stammen moeten streven naar het ontwikkelen van haalbare, 
acceptabele en effectieve programma's om de gezondheid van inheemse adolescenten en gemeenschappen te 
verbeteren. Dit onderzoek ondersteunt het idee dat deze programma's rekening moeten houden met, en in de 
meeste gevallen ontworpen moeten worden om, specifiek de familie erbij te betrekken. 
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