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Substantial healthcare barriers, especially to specialty and cancer care, exist for
American Indian and Alaska Native (AI/AN) individuals and communities at all
levels. The unique history of AI/AN Tribal Nations and resulting policies,
treaties, and relationships with the US government and federal agencies have
created specific barriers to healthcare and clinical trial access for AI/AN
peoples. Commonly, AI/AN peoples harbor a long-standing mistrust of the
healthcare system based on lived and historical experiences. The intersection
of various barriers to care for AI/AN communities results in health inequities,
lack of representation in clinical research, and other disparities faced by
historically marginalized and underrepresented peoples. AI/AN patients face
unique barriers in their healthcare journey due to a disproportionate burden of
life-threatening and chronic diseases, including many cancers. Identifying
barriers specific to AI/AN peoples and improving access to high-quality care,
with a focus on building on the strengths and capacities in each AI/AN
community are vital to improving health equity. In this review, we describe
patient, provider, and institutional barriers to healthcare, particularly specialty
care and clinical research, for AI/AN peoples, with a focus on the Northern
Plains AI communities. Examples and best practices to improve AI/AN patient
access to health services, including screening and specialty care, as well as to
clinical research, are provided. We emphasize the importance of longitudinal
community-based partnerships and strength- and trust-based approaches as
essential components of promoting equitable access to high-quality specialty
care and recruitment and participation of AI/AN individuals and communities
in clinical research.
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Introduction

American Indian and Alaska Native (AI/AN) communities face

substantial barriers to healthcare, particularly specialty and cancer

care. Improving access to high-quality care by identifying barriers

to be addressed, focusing on strengths in AI/AN communities, and

building sustainable relationships is vital to improving health equity.

Healthcare barriers for AI/AN communities exist at the patient,

provider, and institutional levels; a key component at all levels is a

profound experience of inequity, racism, and marginalization

experienced by AI/AN communities and individuals. Additionally,

the challenges in the medical system include a shortage of AI/AN

providers and omission of AI/AN community leaders and cultural

practices. Barriers to healthcare in AI/AN communities stem from

the unique history of colonization, public policies, and strained

relationships with the US government (1, 2).

These healthcare barriers are especially concerning because

AI/AN communities have a disproportionate burden of life-

threatening and chronic diseases, including cardiovascular

disease, COVID-19, type 2 diabetes, stroke, and certain types of

cancer (3, 4). Morbidity and mortality rates in AI/AN peoples

are higher than in the total population (all races) (5). AI/AN

individuals also experience greater overall mortality rates and

higher rates of death from heart disease and cancer than Black/

African American, Hispanic/Latino, and White individuals (6).

From 2014 to 2018, the overall cancer incidence was 2% higher

in AI/AN individuals than White individuals, and mortality rates

for infection-related cancers and kidney cancers were

approximately two-fold higher in AI/AN individuals than White

individuals (4). Furthermore, the COVID-19 pandemic

disproportionately affected AI/AN communities and revealed

existing health disparities (7). Historical loss of land, cultural

disruption, and lack of access to healthcare, housing, healthy

food, and educational and employment opportunities all

contribute to health disparities in AI/AN communities (8–11).

The disproportionate burden of chronic diseases and health

disparities in AI/AN communities makes the especially low rate of

clinical trial enrollment for AI/AN peoples troubling (12). Tribal

Nations have a unique history with the US government that

contributes to specific barriers for historically underrepresented

and underserved groups at the level of the patient, provider, and

institution (13). Structural racism and implicit bias contribute to

limited awareness, logistical barriers, mistrust of the healthcare

system, and lack of culturally safe care (14, 15). In addition to the

systemic and social barriers, mistrust between AI/AN communities

and investigators due to past unethical conduct and lack of

understanding of the community has exacerbated low enrollment

numbers (16–18). Clinical trials are considered the gold standard

for researching new healthcare treatments (19), and non-

representative research limits the generalizability of study results

and can hinder understanding of benefits and risks of therapies

across populations (20, 21). Non-representative trials limit access

to potentially lifesaving care, which can further aggravate existing

healthcare inequities. For example, at the start of the COVID-19

pandemic, there were no approved treatments, and access to some

treatments was limited to patients enrolled in clinical trials (22).
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The objective of this article is to improve awareness of the most

relevant and actionable barriers to healthcare, including specialty

care, and clinical trials for AI/AN individuals, with a focus on

Northern Plains AI communities based on the lived experiences

and expertise of several authors. The strengths within AI/AN

communities to overcome barriers and the necessity of building

trust and relationships with AI/AN communities are emphasized.

Best practices to improve patient access to clinical research and

greater health equity are addressed.
Historical context

A thorough and truthful understanding of the history of AI/AN

peoples is important to understand the bases of health disparities

and better address the healthcare needs of AI/AN communities.

Prior to colonization, AI/AN cultures had unique and distinct

systems of reciprocity as well as land- and place-based healing

practices that honored the interrelatedness of their health and

lifestyles. A history of colonization, public policy, and systemic

racism has contributed to educational, health, and economic

inequities for AI/AN communities in the US (23).
Challenges surrounding colonialism and
tribal sovereignty

The diversity of Tribes in the US is extensive, with distinct

cultures, languages, and political and sociodemographic history.

There are 574 federally recognized Tribal Nations and hundreds

of others seeking state and federal recognition (24). Tribal

governments are sovereign entities; some Tribes have a land base

on a reservation and some do not. There are approximately 326

federally recognized American Indian reservations, with most

governed by a single Tribal Nation, and others governed by two

or more Tribes (24).

In health research, AI/AN populations are most often considered

a homogenous racial group; however, these populations are made up

of diverse and culturally distinct groups. Tribal Nations, even those

that live in close proximity to one another, may have different

traditions, cultures, languages, and norms due to the history of

relocation policies. By grouping AI/AN populations together,

researchers may miss key health trends in a specific Tribe/sub-

population or overestimate the effect of clinical trials on these

communities (25).

AI/AN peoples have cultural and healing practices that have

been built in close relationship with the earth over generations.

Extractive processes (e.g., mining, quarrying), loss of natural

resources, and relocation have contributed to health inequities

(27). Throughout US history, many Tribes were forced onto land

with fewer natural resources (27). Currently, Tribal Nations

disproportionally face increased climate vulnerability and pollution

and diminished economic value of their lands (27). Reservation

territories endure more severe heat and less precipitation and are

at higher risk for land degradation. Only a small proportion of

reservations have oil- or gas-producing wells or are located on
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lands with significant economic and mineral value (27). Despite

geographic and resource limitations, many Tribal Nations

effectively exercise sovereignty, practice traditional cultures, and

preserve traditional languages.
Public policy practices detrimental to the
health and wellbeing of AI/AN people

Between 1819 and the 1970s, the US government established and

supported Indian boarding schools across the country, with the

objective of assimilating AI/AN children into mainstream

American culture (28). The children who attended boarding

schools were often forcibly separated from their family and

reservations, stripped of their native language and culture, and

subjected to a systematic, militarized environment where corporal

punishment was often a means of enforcing rules. Accounts of

physical, sexual, and emotional abuse; disease; malnourishment;

overcrowding; and lack of healthcare in these institutions are well

documented (29). Survivors often developed both mental and

physical health problems, including posttraumatic stress disorder,

substance use disorder, and cardiovascular disease. The experiences

of these children were passed on to future generations through

historical trauma, leading to physical and psychological problems

that persist (29).

The Family Planning Services and Population Research Act of

1970 led to the forced sterilization of approximately 25% of AI/AN

women of childbearing age, including procedures done under

duress or without the women’s knowledge or consent (30). Even

after the passing of the Indian Health Care Improvement Act in

1976 (26), which gave Tribes the right to manage or control their

own healthcare programs, the substantial negative effects of

forced sterilization and other discriminatory policies had created

fundamental mistrust in the healthcare system.
Healthcare challenges on reservations

The dispossession of AI/AN peoples of their Indigenous lands

and their subsequent removal to reservations has exacerbated the

disparities between them and the general US population.

Compared with the general US population, AI/AN households

on reservations tend to be larger and are more likely to live in

crowded dwellings, report lower median household income, and

have houses without indoor plumbing (31). Healthcare challenges

are worsened by chronic underfunding of the Indian Health

Service (IHS), which is frequently focused on isolated systems

and responding to chronic diseases instead of basic public health

infrastructure (32, 33). Formed in 1955, the IHS is responsible

for providing health services to AI/AN individuals and is the

principal healthcare provider and health advocate for AI/AN

peoples (34, 35). However, the IHS is not a health insurance

program, such as Medicare or Medicaid, and only provides care

at its federal hospitals and clinics (36). Insufficient funding,

geographic isolation, limited availability of clinicians, and limited

access to healthcare and services in the IHS are examples of
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infrastructure challenges to AI/AN peoples’ access to health

services (37) that can be tied to dispossession of Native lands.

Additionally, the loss of food sovereignty and traditional food

systems resulted in dependence on federal food programs, such

as the Food Distribution Program on Indian Reservations

(FDPIR) (9), a US Department of Agriculture program that

historically provided unhealthy food options. FDPIR and other

food programs have been substantial factors in declining health

due to poor nutrition (38).
Future optimism

Despite being subjected to colonialism, loss of land, and

policies such as assimilation, relocation, and Tribal termination,

many AI/AN communities are thriving in terms of cultural

resilience and strength. In the words of one author (R. F.),

“While [there were] many attempts at extermination, we are still

here, doing the best we can living in two worlds, including the

one that tried to destroy us.” Wide-scale community efforts are

being made to retain cultures and languages among Tribes, and

intergenerational communication and connection between Tribal

Elders, youth, and the Earth are key to creating healthy life

philosophies (39). Tribally centered leadership programs that are

specifically designed for AI/AN youth instill purpose and

community and are important tools for developing healthy

lifestyles (40).
Barriers to care

Increased access for AI/AN individuals to specialty care and

clinical research begins with access to basic health services and

screening tests and subsequent establishment of trust between

researchers and participants (16). AI/AN populations face many

barriers to healthcare in their patient journey, including low

health literacy and barriers to clinical trial enrollment (Figure 1).

These barriers may differ between Tribal communities due to

cultural differences, geographic location, and Tribal resources.

Here, we will focus on barriers affecting AI/AN communities

more broadly and those specific to Tribes in the Northern Plains.
Patient-level barriers

Patient-level barriers to health begin long before a person sees a

healthcare professional. AI/AN communities are disproportionately

impacted by food insecurity, which is associated with poorer

health outcomes (41, 42). These communities have limited choices

and often rely on highly processed, obesogenic, and sodium- and

sugar-rich foods (9). Traditional, natural, and healthy food

preparation has been replaced by pan or deep frying. Although

food programs such as the US Department of Agriculture

Department of Defense Fresh Fruit and Vegetable Program allows

Tribal organizations to purchase domestically grown and produced

fresh fruits and vegetables, the FDPIR often does not have fresh
frontiersin.org

https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/


FIGURE 1

Barriers along the patient journey for AI/AN individuals. AI/AN, American Indian and Alaska Native; ED, emergency department; IHS, Indian
Health Service.
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vegetables or fruits listed on its available food list (43). Federal

programs that promote poor nutrition are often rooted in unjust

policies designed to eradicate AI/AN peoples and cultures (9). In

addition to nutritional barriers to health, AI/AN populations lack

opportunities to safely recreate and have among the lowest levels

of physical activity in the US (44). Physical activity and exercise

are key aspects of prevention for diabetes, obesity, hypertension,

and cardiovascular disease (45). Intergenerational interruption of

subsistence and land-based lifeways have denied AI/AN peoples

safe spaces to be in and practice traditional games and gatherings,

further exacerbating disparities (46, 47). Supporting health equity

through a public health lens before a patient becomes ill by

addressing systemic upstream issues can be a fundamental step

toward positive health changes in AI/AN communities.

Cultural shifts forced by the federal government led to health

inequities including criminalizing traditional practices of prayer

and ceremonies through the Code of Indian Offenses, in which

courts were held to adjudicate the so called “offenses.” (48) The

governing rules of the courts included the restriction of

traditional tobacco use for medicinal or ceremonial purposes,

such as healing ceremonies, which resulted in increased access to

and use of commercial tobacco, further worsening health

outcomes. Unfortunately, AI/AN communities have been

specifically targeted by marketing from the tobacco industry (49).

Sovereign Tribal Nations are also not subject to state and local
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policies, including tobacco taxes (50, 51), which have decreased

smoking and second-hand smoke exposure in the general

population. As a result, AI/AN communities have had the

highest commercial tobacco use among all races and ethnicities

since 1978, and smoking prevalence is highest in the Northern

Plains region (52).

Indigenous communities understandably retain a deep mistrust

of the healthcare system. Historically, medical research has

exploited AI/AN populations and ignored Indigenous values (17,

18, 53). The history of forced medical experimentation conducted

on children and adults, including the involuntary sterilization of

women, persists in the living memory and experiences of AI/AN

communities. The long-term, compulsory boarding schools for

Indigenous children implemented by the Bureau of Indian Affairs

were sites of abuse, neglect, and involuntary experimentation on

drugs and vaccines (29, 54). Additionally, negative experiences

with the IHS for a patient’s own needs or that of family members

are common and include long wait times to schedule and receive

care due to lack of IHS providers (55), along with poor care

and outcomes.

Patient perceptions and fears further exacerbate challenges in

obtaining optimal healthcare. For many AI/AN individuals,

healthcare facilities may be associated with illness and treatment

rather than preventive care and screening. Based on the

experience of one author (R. F.), patients are sometimes
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unwilling to travel, despite the higher level of care provided at

hospitals, due to negative connotations associated with these

facilities, including the impression that the clinic is where people

get sick and die. AI/AN individuals may also avoid preventive

screening due to being asymptomatic, lack of family history of

disease, perceived stigmatization toward tests, concerns about the

safety or costs of tests, fear of potential diagnosis, and lack of

awareness of treatment options. Preventive care is underused by

AI/AN individuals, who are less likely than White individuals to

be up to date on cancer screening tests (56, 57). These barriers

to preventive and cancer screenings specific to AI/AN peoples

and communities may delay diagnosis and limit opportunities to

participate in clinical trials.

Inadequate funding of the IHS contributes to inadequately

serving the health needs of diverse populations that are often

distributed over large distances (55). Lack of transportation is a

barrier experienced by AI/AN peoples attempting to access

quality healthcare (58). Geographic distances lead to long travel

times, and may be notable for specialist care often required due

to the high burden of complex chronic diseases. For example,

AI/AN patients have been shown to have the longest travel times

of any other racial or ethnic group for neuro-ophthalmology

specialty care (59). Long distances from healthcare facilities may

be complicated by winter weather conditions, which are of

particular concern to peoples in the Northern Plains (60); in

addition, many remote Native communities in Alaska are only

accessible by airplane or boat (61). According to one author

(R. F.), patients report that even when obtaining transportation

through Tribal resources, access can be problematic; these rides

may not arrive on time due to the logistical difficulty of multiple

patient and passenger pickups.

Scheduled visits that require frequent travel to and from

healthcare facilities over long distances and a lack of meals or

housing for individuals while undergoing treatment may limit

care and participation in clinical trials. Deficiencies in food

programs (described earlier in this section and in the Historical

Context section) may deny patients access to the quality food

and meal preparation needed to travel long distances. Additional

factors that may potentially contribute to lack of access include

the business hours at the facilities (including limited 24-h care),

lack of job flexibility to leave work for multiple appointments,

and the responsibility of caring for children or others in the

community. Lack of childcare may result in children having to

accompany their adult caregiver to the hospital or medical clinic.

Due to the social, emotional, and historical differences from

White Americans, AI/AN patients may be less familiar with the

patient journey and healthcare system. Some individuals may not

receive adequate guidance or education to fully understand the

steps that follow screening tests. For example, a multilevel,

multicomponent interventional trial reported a large discordance

between the prevalence of self-reported comorbidities and

measured risk factors of cardiovascular disease (62). AI/AN

individuals’ lack of resources contributes to an inadequate capacity

to arrange the necessary next steps to access follow-up care.

Follow-up is often left to the individual patient, who may not be

fully aware of the next steps for a specialist visit.
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Administrative burdens may also contribute to lack of access.

Although all enrolled Tribal members are guaranteed healthcare

through the IHS, it is not a health insurance provider (36). A lack

of understanding of the IHS system among patients, providers,

and healthcare systems may lead to billing errors, which are

usually to the detriment of the patient. For AI/AN individuals

who do not have health insurance, IHS Purchased and Referred

Care funds are used to pay for private sector referrals (36);

however, referrals may be limited due to underfunding of the

program (63). AI/AN individuals may have access to health

insurance through public programs such as Medicaid or Medicare

or through the Affordable Care Act Marketplace; however,

administrative burdens related to understanding eligibility and

enrolling in the plans may limit enrollment even among those

who are eligible (64, 65). Additionally, AI/AN individuals may feel

that they should not have to apply for health insurance because

health services were promised to Tribal Nations by the federal

government as part of the proper care and protection guaranteed

in treaties (1).
Provider-level barriers

High vacancy rates of healthcare professionals in IHS facilities

negatively affect patient access and quality and continuity of care

(66). Limitations to filling vacancies include remote locations,

limited housing for providers, and inability to match market

salaries. Additionally, AI/AN peoples are substantially

underrepresented in the workforce of physicians, practitioners,

researchers, and other healthcare providers. Only 1.1% of enrolled

US medical students for 2023–2024 are AI/AN alone or in

combination with another race/ethnicity (67). Understaffed IHS

facilities can result in large caseloads for healthcare professionals,

which may prevent adequate communication with patients.

Understaffing along with high turnover rates can reduce the

continuity of care and trust in these facilities.

Another barrier related to providers is the use of one-size-fits-

all disease screening guidelines that may be inadequate for AI/AN

populations (68), along with lack of awareness on where patients

can access follow-up testing and treatment. Typically, guidelines

for screening were created without considering the needs of and

disease incidence in AI/AN patients or other underserved

communities (69). Rates of cancer vary between AI/AN and

White populations, including an overall higher cancer incidence

in AI/AN individuals than White individuals, and two-fold

higher mortality rates for infection-related cancers and kidney

cancers (4). AI/AN individuals have a higher rate of liver cancer

than White individuals in all regions, and higher rates of

colorectal, kidney, and stomach cancers than White individuals

in almost all regions (70). Rates also differ between AI/AN

regional populations, for example, overall cancer incidence is

more than twice as high in AI/AN individuals living in the

Southern Plains than in the Southwest region (70). In Alaska,

stomach cancer is the fourth most common cancer for AI/AN

communities and the sixth most common for those living in the

Southwest region but is not among the top ten in other regions
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within the United States (70). Additionally, AI/AN individuals

living in the Northern Plains have a five-times higher incidence

of lung cancer than those living in the Southwest region (71).

Finally, healthcare professionals are susceptible to implicit bias,

the negative and sometimes unconscious attitude someone holds

against a specific group. A systematic review found a negative

correlation between the level of implicit bias and indicators of

quality of care (72). Additionally, medicine is frequently viewed

from an authoritarian, patriarchal perspective, and medical

residents often prefer paternalistic decision-making for patients

(73). Providers and researchers may be unaware of the historical

traumas that play a large role in the mental and physical health

of AI/AN communities and lack cultural sensitivity to embrace

the values and traditions held by tribal members regarding

their health.
Institutional-level barriers

Tribal Nations were promised healthcare services by the federal

government as part of the proper care and protection guaranteed in

treaties (1). However, a crucial barrier to healthcare faced by

AI/AN populations is the long-term underfunding of the IHS

(1, 37, 74), which is a contributing factor to health disparities in

AI/AN populations (1). The US government allocates smaller

proportions of money per capita to the IHS compared with all

other federally funded healthcare programs: in 2017, IHS per

capita spending was $4,708 compared with $8,109 for Medicaid,

$13,185 for Medicare, $10,692 for the Veterans Health

Administration, and $8,600 for federal prisoners (75). In

addition, lack of Medicaid expansion in some states limits access

to healthcare and potential clinical trial participation for AI/AN

individuals (76). The lack of infrastructure and financial

support from federal institutions creates significant barriers for

AI/AN populations.

IHS is the federal healthcare provider for AI/AN individuals,

but its facilities on reservations are typically not owned or

operated by local Tribal Nations (36). Tribal health units were

created after the Indian Self-Determination and Education

Assistance Act, which allowed Tribes to manage their own

healthcare services that had previously been under federal control

(77). While there are many advantages to Tribal health units,

including the increased ability to provide culturally appropriate

care and a focus on prevention and opportunity for local

partnerships, there are still systemic barriers between federal and

locally run health centers that impede patient care. Patients who

need specialty care may face delays and logistical barriers due to

a lack of communication between Tribal health units and IHS

and requirements for care at the home Tribal health unit, which

may not be based on a patient’s geographic location.

Another institutional-level barrier is the tendency of many

industry sponsors to use the same well-known investigators at

research and academic centers for clinical research, which

generally do not provide care to underserved and diverse

communities. In 2022, the American Society of Clinical

Oncology and Association of Community Cancer Centers
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released a joint research statement regarding the need to increase

racial and ethnic diversity in cancer clinical trials (78). One of

their six overarching recommendations is for clinical trial

sponsors and researchers to design and implement trials with a

focus on reducing barriers. This involves partnering with

community leaders, ensuring clinics have access to a diverse

portfolio of clinical trials, and developing policies to increase the

number of research sites. More focus and funding aimed at

reducing barriers to care may allow for a wider and more diverse

population of patients to be enrolled in clinical trials.
Overcoming barriers to access to
specialty care and clinical research

Steps to overcoming barriers should be focused on the

leadership, voices, and strengths in AI/AN communities as well

as Tribal communities being more open to receiving technical

assistance from non-Tribal entities. The importance of improving

access to specialty care, clinical research, and innovative therapies

for AI/AN populations with a goal of improving health outcomes

cannot be overstated. It should be emphasized that each AI/AN

community is unique, with their own history, culture, and

language; therefore, removing or reducing specific barriers may

have different results among individual Tribal Nations.
Decreasing patient-level barriers

Effective communication and education are essential for

decreasing patient-level barriers and should involve Tribal leaders

and community stakeholders. It is important that patients feel

that their cultural history and present circumstances are being

observed and respected; the Circle of Trust approach is one way

to achieve this (16). The Circle of Trust is a model designed to

improve the recruitment of AI/AN populations that was

developed by AI/AN investigators who conduct research in

AI/AN communities (16). The circle model emphasizes the

importance of community perspective and involvement with

bidirectional arrows between the four quadrants of trial

participant, community, trusted entity, and investigator

(Figure 2). Community plays a central role in AI/AN cultures,

and community-based participatory research includes the

community as an equal partner with the funding agency and

research institution (79). Use of trusted messengers is a strategy

that has been used to provide accurate information to encourage

behavior change related to the COVID-19 pandemic (80).

Furthermore, patient trust has been shown to be a vital part of

the patient-provider relationship (81).

A storytelling approach for education and communication,

including patient materials and tool kits, is a useful strategy for

engaging with AI/AN communities and promoting participation

in health research (82). Furthermore, all patient educational and

clinical trial materials should be accessible and understandable to

patients and their families and be designed to be culturally

appropriate and build trust in the healthcare and research arenas.
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FIGURE 2

Circle of trust. Reproduced with permission from "The circle of trust" by Arch G. Mainous, Allison Kelliher and Donald Warn. January 2023, 21(1)54–56.
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Important suggestions include the use of familiar, cultural

terminology and imagery and to frame messages in the

appropriate cultural context. For example, commercial tobacco

should be clearly differentiated from the traditional tobacco used

in important ceremonial practices. It is also important that

research results be communicated with patients, Tribal

leadership, and the community in a format that is culturally

appropriate and understandable; the community should be

acknowledged and credited for their support, and how the study

benefits the community should be emphasized.

The use of patient navigators to assist with scheduling,

administrative tasks, follow-up, and other aspects of the patient

journey may help ease some of the logistical burden on patients.

Cultural navigators who have a shared history and learned

experiences of Tribal Nations and are aware of and have access

to community resources, including events, Tribal Elders, and

spiritual advisors could be another source of support for AI/AN

patients. Ideally, these cultural navigators would be from the

same local Tribal Nation as the patients.

Part of gaining the AI/AN peoples’ trust in the healthcare

system is through the incorporation of traditional medicines and

awareness of the value of Indigenous culture in supporting a

patient’s healing. Many articles about Indigenous medicine are

written from non-AI/AN perspectives, which can often miss

important cultural nuances (83). Incorporating traditional healing

practices, including healing ceremonies, into Western practice

may not only benefit the patients but also the providers.

Traditional cultural healing practices are varied and include

physical modalities, botanical and spiritual practices, and
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ceremonies (84). Traditional AI/AN healing practices already

have a presence in modern Western medical practice. For

example, osteopathy has grown out of the practices of physical

manipulation that are rooted in the traditional and ongoing

practices of the Oto, Shawnee, and Eastern Band Cherokee

Tribes (perhaps in addition to others) (85, 86). Many botanical

and herbalism practices are based in plant medicines of the

unceded lands of North America (87). Additionally, practices

such as healing touch, known to diminish pain and expedite

hospital discharge with reduced medications, are also sourced

from holistic perspectives with Indigenous Native American roots

(88). Many Tribes incorporate traditional healers, including

hands-on practitioners, counselors, doulas and birth attendants,

community health workers, behavioral health aids, family home

visitors, Tribal Doctors, and Traditional Healers, in their

health systems.

Traditional AI/AN practices are typically unappreciated by

conventionally trained health practitioners (89). Recognizing the

role of spirituality in health can be uncomfortable for some

healthcare providers (91). Ceremonies play an important role in

overall wellbeing for AI/AN peoples, with community and

individual participation contributing to overall healing energy

(90). For example, making smudging practices (ie, the burning of

one of more medicines, such as sage or cedar, gathered from the

earth) accessible in a clinic or hospital by providing a bundle of

sage or a dedicated space may provide comfort to patients and

their families (92, 93). Spiritual wellness and balance, including

methodologies to remedy imbalance, are essential for health of

many AI/AN individuals (90). The inclusion of factors that are
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greater than the individual, the community, and the family is also

an important consideration for AI/AN health. This includes the

person’s relationship with the land and environment. Traditional

healing approaches offer a unique model that holds tremendous

promise to promote wellness and balance beyond the individual

to provide collective benefit. To live in harmony with each other

and the Earth has direct meaning and purpose, with benefits

beyond singular outcomes (90).

Training programs are evolving to incorporate these valuable

practices. This includes the University of New Mexico Public

Health and General Preventive Medicine Residency, which has

begun implementing a culturally based, traditional healing

curriculum (93). Residents demonstrate skills in advising patients

and promoting cultural sensitivity and knowledge of culturally

based healing practices (93). The curriculum includes learning

from traditional healers and participating in practices of healing.

This residency curriculum produces physicians who are well

trained in approaching patient care and population health and

have knowledge of culturally based health practices to facilitate

the health of patients and their communities. Alaska Pacific

University also offers training for Traditional Healers who work

in the clinical setting (94). Patient outcomes may likely improve

when AI/AN peoples receive care provided by AI/AN peoples in

a setting that promotes the basic tenets of health and balance by

including cultural practices and healers and gives patients the

space to incorporate traditional medicines.

Logistical and financial support at institutional and Tribal

levels could also offer patients better access to care.

Transportation should be consistent and reliable and allow for a

support person to travel with the patient, with understanding

and timely rescheduling if lack of transportation leads to missed

appointments. As patients may travel long distances to

appointments, support and/or stipends for lodging, meals,

childcare, caregivers, and caregiver transitions could decrease

patient healthcare barriers. Some Tribal Nations provide limited

financial support that may include travel and lodging for short-

term medical emergencies (95); potential partnerships between

counties, hospitals, and clinical trials may remove some barriers

around logistical support for patients. Flexibility in timing of site

visits and telemedicine options, with sufficient infrastructure and

focus on the patient-provider relationship (81), can reduce a

patient’s emotional stress during a study. Allowing tours of the

facility and discussion of the patient journey may also ease any

pre-trial misconceptions. Additionally, seeing AI/AN patients in

their own communities can allow providers to gain a better

understanding of the community itself and any existing and

potential logistical barriers.
Decreasing provider- and study-level
barriers

A strengths-based approach to healthcare research involving

Indigenous populations and the education of healthcare

professionals is a promising method to improve the health and

wellness of AI/AN individuals (96–98). Healthcare is dominated
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by Western, allopathic practices, and the approach to health

disparities in Indigenous communities commonly starts from a

deficit-based perspective that focuses on the problems in

communities, whereas strength-based approaches have been

developed based on Indigenous perspectives on the relationships

between individuals and communities, as well as the strengths

and capacities of Indigenous populations (96, 97). Focusing on

positive attributes, relationships, restoration of self-determination,

and structural determinants of the health of Indigenous

communities has been recommended as a strength-based strategy

for the education of the healthcare community (97). Elevating

Indigenous experts to lead policy initiatives and research projects

is crucial to achieving health equity and improving outcomes. In

addition, integrating traditional treatments and practices through

Tribal Elders, spiritual advisors, or Traditional Healers and using

sounds that are familiar and therapeutic as well as aromas and

imagery to facilitate welcoming clinical environments may help

to promote health equity. Based on the experience of one author

(T. B.), healthcare systems that implement avenues for access to

traditional treatments and practices see benefits in the form of

improved relationships and dismantling of barriers to care for

AI/AN populations. According to another author (R. F.),

incorporating imagery and terminology familiar to AI/AN

patients into visual and written educational items in clinics and

hospitals creates a more welcoming environment that allows

patients to feel more comfortable and relaxed. Additionally,

asking AI/AN patients what they would like as part of their

healing time in the hospital (e.g., offering to burn sage) and

supporting their requests may help build trust and allow patients

to incorporate their cultural and traditional practices.

Establishing connections with local leaders and tribal

community members may be a key path toward improving AI/

AN health equity. Providers should be aware of and value

cultural differences to fit the cultural context of AI/AN

communities and use respectful and culturally appropriate

language (99). While providers, pharmacists, and researchers

who are serving AI/AN communities are helped by broad

guidelines such as this, it is invaluable that they take time to

know and understand their local Tribe’s customs and cultural

identity and communicate with Tribal leadership and Elders to

intentionally include Indigenous perspectives and priorities in

their practice. Healthcare providers should ask questions about

items and ceremonies they see but do not understand. They

should also ask the community to identify their wants,

interests, and concerns and how they would like a particular

topic addressed. This authentic community-based approach is

essential to building trust and requires time for partnership

building (100). In addition to working with Tribal leadership

and Tribal Elders, healthcare providers should interact with

local governments and advocacy groups through roundtables

to focus on working in partnership to address specific

challenges and needs and find solutions. Community

leadership and participation before, during, and after a clinical

trial is essential (Figure 3).

Clinician recommendations can be a key factor for patients

considering participation in a clinical trial (101). Repeated use
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FIGURE 3

Opportunities for Tribal community involvement during all phases of clinical trials. AI/AN, American Indian and Alaska Native.
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of the same large academic sites and well-known investigators,

often located in urban areas, for clinical research can limit the

awareness and participation of physicians in rural or

community settings who provide care to underserved and

diverse communities (102). Increased research at rural and

community-based centers is an important part of increasing

clinical trial diversity. In addition to widening research site

selection, implicit bias based on stereotypes and structural

racism, which may limit which patients are offered clinical trial

participation, should be addressed. The screening process for

evaluating eligible individuals should be objective to ensure an

equitable process. There are several examples of program

centers who specialize in partnering with indigenous rural

communities that are creating positive connections between the

AI/AN community and clinicians. One is the John Hopkins

Center for Indigenous Health with a total reach of 170 tribal

communities across 28 states (103). The center focuses on a

number of areas including community engagement, diabetes

and obesity prevention, infection disease prevention, mental

health promotion, and COVID-19 response and prevention. By

applying an emphasis on co-learning and flexibility, the center

was able to spearhead studies investigating the impact of

COVID-19 on the AI/AN research workforce (104) and food

security (105). Sanford Health, the largest nonprofit rural US

healthcare provider, has multiple programs focused on

expanding healthcare access and improving outcomes for

patients in rural areas, including medical flights for rapid access

to specialty care, mobile mammography clinics, virtual

consultations, integrated health therapists in primary care

clinics and oncology departments, participation in over 400

clinical trials concentrating on recruitment of patients in rural

populations, and community outreach to address food

insecurity and reinforce healthy behaviors (106). Another
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example is the Avera Research Institute, which focuses on

population health and the integration of clinical research

studies in the health system, particularly surrounding AI/AN

health. Using culturally appropriate, accessible approaches, the

collaborative team was able to demonstrate the feasibility and

efficacy of web-based mammogram interventions to promote

breast cancer screening in an AI/AN community in the

Northern Plains (107).

The pharmaceutical industry has the opportunity to partner

with AI/AN researchers and providers as well as community

leaders to alleviate healthcare and clinical trial barriers at the

patient, provider, and institutional levels to support equitable

access to care for AI/AN individuals (Figure 4). AI/AN

investigators, researchers, and support staff should be provided

with the opportunity to actively lead and participate in research

efforts. Advisory boards are one tool the pharmaceutical industry

can use to partner with AI/AN healthcare professionals to gain

valuable insights and guide steps to increase access to healthcare

more broadly and through increased clinical trial enrollment for

AI/AN individuals. Furthermore, AI/AN doctors are more likely

than non-AI/AN peers to serve AI/AN patients (108) and,

therefore, support efforts to increase enrollment of AI/AN

individuals in medical school along with other public health and

PhD programs to build a workforce with expertise in Indigenous

health issues, which is essential (109).
Addressing institutional-level barriers

Health disparities in AI/AN communities are likely to remain

unless there is improved funding, streamlined services, and

increased workforce talent in IHS and other healthcare systems.

Eliminating administrative barriers and facilitating and
frontiersin.org

https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/


FIGURE 4

Best practices for decreasing barriers to care for AI/AN individuals. AI/AN, American Indian and Alaska Native; IHS, Indian Health Service.
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investing in partnerships between IHS, Tribal Nations, and

surrounding non-Indigenous healthcare facilities could improve

care by providing coordinated, culturally competent, and

qualified care at all levels.

Medicaid plays a meaningful part in providing health

services for AI/AN peoples (63, 110). In 2018, 1.8 million AI/

AN individuals were covered by Medicaid, including 36% of

adults under 65 years (111). Medicaid expansion is vital to

improving access to equitable care and clinical trial

involvement for AI/AN individuals. As of January 1, 2022, the

Clinical Treatment Act requires Medicaid to cover the clinical

care costs associated with participation in qualifying clinical

trials, which may remove some barriers to participation by AI/

AN individuals (112). In addition, expanding Medicaid in

states that have not yet done so may also increase the number

of AI/AN patients who could participate in clinical trials.
A path forward

Representative clinical research that generalizes to a real-

world population is essential for advancing health equity and

fostering trust in the safety and efficacy of therapies. However,

efforts to increase enrollment of AI/AN individuals in clinical

research need to be done in an ethically, culturally responsive,
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and responsible manner (2). AI/AN individuals should have an

adequate understanding of study participation benefits and

risks prior to enrollment. Studies that are more accessible to

members of AI/AN communities and those that potentially

involve topics of concern to the greater community have been

able to recruit the highest percentage of AI/AN participants

(2). Understanding the societal and environmental

contributors to high rates of cancer in AI/AN populations and

the specific outcomes of treatments in AI/AN groups based on

their geographic region is also vital for health equity

moving forward.
Examples of inclusive research

The CATORI trial (NCT05624788) is an observational study to

define care pathways of AI/AN patients requiring specialty care

(neurologist, ophthalmologist, or oncologist) and evaluate the

feasibility of clinical research in the existing structure (113). The

primary outcome is the percentage of participants seen by a

specialist for advanced care after primary care provider referral

to a specialist at 6 and 12 months. Patient barriers to specialty

referral will be collected as a secondary outcome.

Two clinical trials, EMPACTA and ELEVATUM, were

designed to highlight underrepresented populations in the US

(114, 115). The Phase III EMPACTA trial (NCT04372186) in
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patients with COVID-19 pneumonia intentionally included

underrepresented patients and addressed inequitable healthcare

access for patients who were at high risk with substantial unmet

needs and/or racial and ethnic minorities (114). Of the

337 patients enrolled, 13% were AI/AN, 15% were Black, and

56% were Hispanic or Latino (114). EMPACTA demonstrated

that prioritizing the enrollment of participants from historically

underrepresented racial and ethnic groups can improve patient

access to therapies and advance scientific knowledge.

ELEVATUM (NCT05224102), a post-approval study in patients

with diabetic macular edema who self-identify as Black/African

American, Hispanic/Latino, Native American/AN/Native

Hawaiian or other Pacific Islander, used best practices from

EMPACTA to remove participation barriers for historically

underrepresented patients (115). This included expanding the

network of clinical trial sites to include investigators who treat

diverse patient populations and expanding inclusion criteria and

logistical support.

The Walking Forward program was established in 2002 to

address the high cancer mortality rates observed in the AI

population in western South Dakota (116, 117). Over 4,000 AI

individuals have participated in the research program (117), and

30 manuscripts have been published describing processes and

outcomes of the Walking Forward program, which has shown

that improving cultural competency in cancer care through the

incorporation of patient navigators can result in trusting

partnerships, improve cancer screening rates, and increase patient

adherence to radiation therapy (118).

While these examples are a step toward health equity, more

needs to be done. The six overarching recommendations of the

American Society of Clinical Oncology and Association of

Community Cancer Centers joint call for increased racial and

ethnic diversity in cancer clinical trials fall into distinct themes

that echo much of what we have stated in the current review:

partnership with community leaders; enhanced provider-

patient education; and increased investment in programs,

policies, and infrastructure (78). These recommendations along

with those in the cardiovascular, dermatology, and respiratory

fields of research highlight the growing awareness and need for

increasing inclusiveness (119–121).
Conclusions

An emphasis on a strengths-based approach that incorporates

the AI/AN lens may help to address barriers perpetuated in the

healthcare system that influence access to high-quality specialty

care. Community-based partnerships and strength- and trust-

based approaches are essential tools to promote equitable access

to high-quality specialty care. Further, these partnerships are

likely to foster participation of AI/AN individuals and

communities in clinical research. They may also increase access

to healthy foods and opportunities for AI/AN communities to

become more active and mobile and develop sustainable healthy

habits. With the tremendous diversity of AI/AN populations,

including unique histories, cultures, and languages, multiple
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approaches should be used to decrease barriers to healthcare and

clinical research because what works for one Tribal Nation may

not have the same benefit in another Tribal Nation. It is also

important to measure the impact of efforts to decrease barriers

to care and continually obtain feedback from the community and

its leaders.

Those committed to improving access for AI/AN

communities should seek opportunities to listen, learn, and

co-create solutions to address existing barriers. One way this

can be accomplished is through educational materials that

allow providers to understand traditional practices such as

AI/AN traditional medicines and their importance in Tribal

cultures as well as their roots in modern, pharmaceutical

compounds. By working together, the pharmaceutical

industry, healthcare providers, researchers, Tribal leaders, and

other key stakeholders can begin breaking down the barriers

to health equity experienced by AI/AN communities.
Author contributions

DW: Conceptualization, Writing – review & editing. TB:

Writing – review & editing. MiB: Writing – review & editing.

AK: Writing – review & editing. MeB: Writing – review &

editing. JB: Writing – review & editing. JW: Conceptualization,

Writing – original draft. MA: Writing – review & editing. KJ:

Writing – review & editing. SVM: Conceptualization, Writing –

original draft. RJF: Writing – review & editing.
Funding

The author(s) declare that financial support was received for

the research and/or publication of this article. This study was

funded by Genentech, Inc. The funder was not involved in the

study design, collection, analysis, interpretation of data, the

writing of this article, or the decision to submit it for publication.
Acknowledgments

Medical writing assistance was furnished by Nicola Gillespie,
DVM, CMPP, and Samantha O’Dwyer, PhD, of Nucleus Global
and funded by Genentech, Inc.
Conflict of interest

MiB has received honoraria from the PAN Foundation and the

Minneapolis Nursing Oncology Journal Club and has participated

in and received support for attending and/or travel as a Genentech

Advisory Board member. AK has received consulting fees

(provided to Snow Creek Medicine, LLC) from PPD Inc./Thermo

Fisher Scientific, payment/honoraria (provided to Snow Creek

Medicine, LLC) from Genentech/Roche and Inside Edge

Consulting/Sanofi. AK is a Secretary and Board member of the
frontiersin.org

https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/


Warne et al. 10.3389/frhs.2025.1469501
Association of American Indian Physicians and a Rosebud Sioux

Tribe Health System Board Member for the Sicangu Oyate

Health System. MeB has received support for attending and/or

travel as an NCI– National Cancer Research Advocate member.

JB has received honoraria and support for attending and/or

travel as a Genentech Advisory Board member. JW, SVM, MA

are employees of Genentech, Inc., and shareholders of

Genentech, Inc./F. Hoffmann-LaRoche Ltd. KJ was an employee

of Genentech, Inc., at the time of manuscript preparation and

holds stock/options in Genentech Inc./F. Hoffmann-La Roche

Ltd. RJF reports employment with Sanford Health of Northern

Minnesota, which provided time to attend meetings and review

the manuscript.
Frontiers in Health Services 12
The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Warne D, Frizzell LB. American Indian health policy: historical trends and
contemporary issues. Am J Public Health. (2014) 104(Suppl 3):S263–7. doi: 10.2105/
AJPH.2013.301682

2. Vigil D, Sinaii N, Karp B. American Indian and Alaska Native enrollment in
clinical studies in the national institutes of health’s intramural research program.
Ethics Hum Res. (2021) 43(3):2–9. doi: 10.1002/eahr.500090

3. US Department of Health & Human Services Office of Minority Health.
American Indian/Alaska Native health. Available at: https://minorityhealth.hhs.gov/
american-indianalaska-native-health (Accessed September 11, 2023).

4. Kratzer TB, Jemal A, Miller KD, Nash S, Wiggins C, Redwood D, et al. Cancer
statistics for American Indian and Alaska Native individuals, 2022: including
increasing disparities in early onset colorectal cancer. CA Cancer J Clin. (2023)
73(2):120–46. doi: 10.3322/caac.21757

5. Indian Health Service. Disparities (2019). Available at: https://www.ihs.gov/
newsroom/factsheets/disparities/ (Accessed September 11, 2023).

6. Arias E, Xu J, Curtin S, Bastian B, Tejada-Vera B. Mortality profile of the non-
Hispanic American Indian or Alaska Native population, 2019. Natl Vital Stat Rep.
(2021) 70(12):1–27.

7. Artiga S, Orgera K. COVID-19 presents significant risks for American Indian and
Alaska Native People. Kaiser Family Foundation; May 14, (2020). Available at: https://
www.kff.org/coronavirus-covid-19/issue-brief/covid-19-presents-significant-risks-for-
american-indian-and-alaska-native-people/ (Accessed September 1, 2023).

8. McKinley CE, Spencer MS, Walters K, Figley CR. Mental, physical and social
dimensions of health equity and wellness among U.S. Indigenous peoples: what is
known and next steps. J Ethn Cult Divers Soc Work. (2020) 30(1–2):1–12. doi: 10.
1080/15313204.2020.1770658

9. Warne D, Wescott S. Social determinants of American Indian nutritional health.
Curr Dev Nutr. (2019) 3(Suppl 2):12–8. doi: 10.1093/cdn/nzz054

10. Findling MTG, Blendon RJ, Benson JM, Miller C. The unseen picture: issues
with health care, discrimination, police and safety, and housing experienced by
Native American populations in rural America. J Rural Health. (2022) 38(1):180–6.
doi: 10.1111/jrh.12517

11. Kowal S, Ng CD, Schuldt R, Sheinson D, Jinnett K, Basu A. Estimating the US
baseline distribution of health inequalities across race, ethnicity, and geography for
equity-informative cost-effectiveness analysis. Value Health. (2023) 26(10):1485–93.
doi: 10.1016/j.jval.2023.06.015

12. Turner BE, Steinberg JR, Weeks BT, Rodriguez F, Cullen MR. Race/ethnicity
reporting and representation in US clinical trials: a cohort study. Lancet Reg Health
Am. (2022) 11:100252. doi: 10.1016/j.lana.2022.100252

13. National Academies of Sciences, Engineering, and Medicine; Health and Medicine
Division; Board on Population Health and Public Health Practice; Committee on
Community-Based Solutions to Promote Health Equity in the United States; Weinstein
JN, Geller A, Baciu A, Negussie Y, editors. Communities in Action: Pathways to Health
Equity. Washington, DC: National Academies Press (US) (2017). Appendix A, Native
American Health: Historical and Legal Context. Available at: https://www.ncbi.nlm.nih.
gov/books/NBK425854 (Accessed February 20, 2025).

14. Bailey ZD, Krieger N, Agenor M, Graves J, Linos N, Bassett MT. Structural
racism and health inequities in the USA: evidence and interventions. Lancet. (2017)
389(10077):1453–63. doi: 10.1016/S0140-6736(17)30569-X

15. Zestcott CA, Spece L, McDermott D, Stone J. Health care providers’ negative
implicit attitudes and stereotypes of American Indians. J Racial Ethn Health
Disparities. (2021) 8(1):230–6. doi: 10.1007/s40615-020-00776-w
16. Mainous AG 3rd, Kelliher A, Warne D. Recruiting indigenous patients into
clinical trials: a circle of trust. Ann Fam Med. (2023) 21(1):54–6. doi: 10.1370/afm.
2901

17. Pacheco CM, Daley SM, Brown T, Filippi M, Greiner KA, Daley CM.
Moving forward: breaking the cycle of mistrust between American Indians and
researchers. Am J Public Health. (2013) 103(12):2152–9. doi: 10.2105/AJPH.2013.
301480

18. Sterling RL. Genetic research among the Havasupai–a cautionary tale. Virtual
Mentor. (2011) 13(2):113–7. doi: 10.1001/virtualmentor.2011.13.2.hlaw1-1102

19. Hariton E, Locascio JJ. Randomised controlled trials - the gold standard for
effectiveness research: study design: randomised controlled trials. BJOG. (2018)
125(13):1716. doi: 10.1111/1471-0528.15199

20. Yom SS, Deville C Jr, Boerma M, Carlson D, Jabbour SK, Braverman L.
Evaluating the generalizability and reproducibility of scientific research. Int J Radiat
Oncol Biol Phys. (2022) 113(1):1–4. doi: 10.1016/j.ijrobp.2022.02.002

21. McCarthy A. Embracing diversity: the imperative for inclusive clinical trials.
Harvard Medicial School, Trends in Medicine. June 30, (2023). Available at: https://
postgraduateeducation.hms.harvard.edu/trends-medicine/embracing-diversity-
imperative-inclusive-clinical-trials (Accessed February 20, 2025).

22. Working with Native Americans to navigate the COVID 19 crisis. Science 37.
Available at: https://www.science37.com/Resources/Working-with-Native-
Americans-to-Navigate (Accessed February 20, 2025).

23. Solomon TGA, Starks RRB, Attakai A, Molina F, Cordova-Marks F, Kahn-John
M, et al. The generational impact of racism on health: voices from American Indian
communities. Health Aff (Millwood). (2022) 41(2):281–8. doi: 10.1377/hlthaff.2021.
01419

24. US Department of Indian Affairs. Tribal Leaders Directory. Available at: https://
www.bia.gov/service/tribal-leaders-directory#there-are-currently-574-federally-
recognized-tribes-as-of-01-28-2022 (Accessed January 10, 2024).

25. Hoover A, Jeffries I, Thomas M, Leston J. Health care access and lived
experience of American Indian/Alaska Native two spirit and LGBTQ+ participants
in the pride and connectedness survey, 2020. Public Health Rep. (2023)
138(2_suppl):48S–55. doi: 10.1177/00333549231151650

26. Indian Health Care Improvement Act § 2 USC (1976). Available at: https://www.
congress.gov/bill/94th-congress/senate-bill/522#:∼:text=Indian%20Health%20
Care%20Improvement%20Act%20-%20%3DTitle%20I%3A,or%20training%20to%20
qualify%20them%20to%20so%20enroll (Accessed September 1, 2023).

27. Farrell J, Burow PB, McConnell K, Bayham J, Whyte K, Koss G. Effects of land
dispossession and forced migration on indigenous peoples in North America. Science.
(2021) 374(6567):eabe4943. doi: 10.1126/science.abe4943

28. Newland BT. Federal Indian boarding school initiative investigative report.
United States Department of the Interior, Office of the Secretary (2022). Available
at: https://www.doi.gov/pressreleases/department-interior-releases-investigative-
report-outlines-next-steps-federal-indian (Accessed September 1, 2023).

29. Bear UR, Beals J, Kaufman CE, Manson SM, Team A-S. Boarding school
attendance and physical health status of Northern Plains tribes. Appl Res Qual Life.
(2018) 13(3):633–45. doi: 10.1007/s11482-017-9549-0

30. Lawrence J. The Indian health service and the sterilization of Native American
women. Am Indian Q. (2000) 24(3):400–19. doi: 10.1353/aiq.2000.0008

31. Rodriguez-Lonebear D, Barceló NE, Akee R, Carroll SR. American Indian
reservations and COVID-19: correlates of early infection rates in the pandemic.
J Public Health Manag Pract. (2020) 26(4):371–7. doi: 10.1097/PHH.0000000000001206
frontiersin.org

https://doi.org/10.2105/AJPH.2013.301682
https://doi.org/10.2105/AJPH.2013.301682
https://doi.org/10.1002/eahr.500090
https://minorityhealth.hhs.gov/american-indianalaska-native-health
https://minorityhealth.hhs.gov/american-indianalaska-native-health
https://doi.org/10.3322/caac.21757
https://www.ihs.gov/newsroom/factsheets/disparities/
https://www.ihs.gov/newsroom/factsheets/disparities/
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-presents-significant-risks-for-american-indian-and-alaska-native-people/
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-presents-significant-risks-for-american-indian-and-alaska-native-people/
https://www.kff.org/coronavirus-covid-19/issue-brief/covid-19-presents-significant-risks-for-american-indian-and-alaska-native-people/
https://doi.org/10.1080/15313204.2020.1770658
https://doi.org/10.1080/15313204.2020.1770658
https://doi.org/10.1093/cdn/nzz054
https://doi.org/10.1111/jrh.12517
https://doi.org/10.1016/j.jval.2023.06.015
https://doi.org/10.1016/j.lana.2022.100252
https://www.ncbi.nlm.nih.gov/books/NBK425854
https://www.ncbi.nlm.nih.gov/books/NBK425854
https://doi.org/10.1016/S0140-6736(17)30569-X
https://doi.org/10.1007/s40615-020-00776-w
https://doi.org/10.1370/afm.2901
https://doi.org/10.1370/afm.2901
https://doi.org/10.2105/AJPH.2013.301480
https://doi.org/10.2105/AJPH.2013.301480
https://doi.org/10.1001/virtualmentor.2011.13.2.hlaw1-1102
https://doi.org/10.1111/1471-0528.15199
https://doi.org/10.1016/j.ijrobp.2022.02.002
https://postgraduateeducation.hms.harvard.edu/trends-medicine/embracing-diversity-imperative-inclusive-clinical-trials
https://postgraduateeducation.hms.harvard.edu/trends-medicine/embracing-diversity-imperative-inclusive-clinical-trials
https://postgraduateeducation.hms.harvard.edu/trends-medicine/embracing-diversity-imperative-inclusive-clinical-trials
https://www.science37.com/Resources/Working-with-Native-Americans-to-Navigate
https://www.science37.com/Resources/Working-with-Native-Americans-to-Navigate
https://doi.org/10.1377/hlthaff.2021.01419
https://doi.org/10.1377/hlthaff.2021.01419
https://www.bia.gov/service/tribal-leaders-directory#there-are-currently-574-federally-recognized-tribes-as-of-01-28-2022
https://www.bia.gov/service/tribal-leaders-directory#there-are-currently-574-federally-recognized-tribes-as-of-01-28-2022
https://www.bia.gov/service/tribal-leaders-directory#there-are-currently-574-federally-recognized-tribes-as-of-01-28-2022
https://doi.org/10.1177/00333549231151650
https://www.congress.gov/bill/94th-congress/senate-bill/522#:~:text=Indian%20Health%20Care%20Improvement%20Act%20-%20%3DTitle%20I%3A,or%20training%20to%20qualify%20them%20to%20so%20enroll
https://www.congress.gov/bill/94th-congress/senate-bill/522#:~:text=Indian%20Health%20Care%20Improvement%20Act%20-%20%3DTitle%20I%3A,or%20training%20to%20qualify%20them%20to%20so%20enroll
https://www.congress.gov/bill/94th-congress/senate-bill/522#:~:text=Indian%20Health%20Care%20Improvement%20Act%20-%20%3DTitle%20I%3A,or%20training%20to%20qualify%20them%20to%20so%20enroll
https://www.congress.gov/bill/94th-congress/senate-bill/522#:~:text=Indian%20Health%20Care%20Improvement%20Act%20-%20%3DTitle%20I%3A,or%20training%20to%20qualify%20them%20to%20so%20enroll
https://doi.org/10.1126/science.abe4943
https://www.doi.gov/pressreleases/department-interior-releases-investigative-report-outlines-next-steps-federal-indian
https://www.doi.gov/pressreleases/department-interior-releases-investigative-report-outlines-next-steps-federal-indian
https://doi.org/10.1007/s11482-017-9549-0
https://doi.org/10.1353/aiq.2000.0008
https://doi.org/10.1097/PHH.0000000000001206
https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/


Warne et al. 10.3389/frhs.2025.1469501
32. Red Star Innovations. Tribal Public Health Institute, Feasibility Project. Project
Findings Report (2013). Available at: https://redstarintl.org/wp-content/uploads/2018/
12/tphi_findings_report.pdf (Accessed January 20, 2024).

33. Groom AV, Jim C, Laroque M, Mason C, McLaughlin J, Neel L, et al. Pandemic
influenza preparedness and vulnerable populations in tribal communities. Am J Public
Health. (2009) 99(Suppl 2):S271–8. doi: 10.2105/AJPH.2008.157453

34. Indian Health Service. About IHS. Available at: https://www.ihs.gov/aboutihs/
(Accessed February 20, 2025).

35. National Library of Medicine. Indian Health Service today. March 5, (2024).
Available at: https://www.nlm.nih.gov/exhibition/if_you_knew/ifyouknew_09.html
(Accessed February 20, 2025).

36. Indian Health Service. Frequently asked questions. Available at: https://www.ihs.
gov/forpatients/faq/#:∼:text=A%3A%20The%20Indian%20Health%20Service,not%20an
%20established%20benefits%20package (Accessed February 20, 2025).

37. Katz RJ. Addressing the health care needs of American Indians and Alaska
natives. Am J Public Health. (2004) 94(1):13–4. doi: 10.2105/AJPH.94.1.13

38. Byker Shanks C, Smith T, Ahmed S, Hunts H. Assessing foods offered in the food
distribution program on Indian reservations (FDPIR) using the healthy eating Index
2010. Public Health Nutr. (2016) 19(7):1315–26. doi: 10.1017/S1368980015002359

39. Kahn CB, Reinschmidt K, Teufel-Shone NI, Oré CE, Henson M, Attakai A.
American Indian Elders’ resilience: sources of strength for building a healthy future
for youth. Am Indian Alsk Native Ment Health Res. (2016) 23(3):117–33. doi: 10.
5820/aian.2303.2016.117

40. Lewis ME, Smith J, Wildcat S, Anderson A, Walls ML. The health effects of a
Cherokee grounded culture and leadership program. Int J Environ Res Public
Health. (2022) 19(13):8018. doi: 10.3390/ijerph19138018

41. Nikolaus CJ, Johnson S, Benally T, Maudrie T, Henderson A, Nelson K, et al.
Food insecurity among American Indian and Alaska Native people: a scoping
review to inform future research and policy needs. Adv Nutr. (2022) 13(5):1566–83.
doi: 10.1093/advances/nmac008

42. Brown B, Noonan C, Nord M. Prevalence of food insecurity and health-
associated outcomes and food characteristics of northern plains Indians households.
J Hunger Environ Nutr. (2007) 1(4):16. doi: 10.1300/J477v01n04_04

43. USDA foods available list for food distribution program on Indian Reservations
(2023). Available at: https://www.fns.usda.gov/fdpir/usda-foods-available-list
(Accessed September 1, 2023).

44. US Department of Health and Human Services. National Center for Health
Statistics. Health behaviors of adults: United States, 2008-2010 (2013). Available at:
http://www.cdc.gov/nchs/data/series/sr_10/sr10_257.pdf (Accessed January 30, 2024).

45. Carbone S, Del Buono MG, Ozemek C, Lavie CJ. Obesity, risk of diabetes and
role of physical activity, exercise training and cardiorespiratory fitness. Prog
Cardiovasc Dis. (2019) 62(4):327–33. doi: 10.1016/j.pcad.2019.08.004

46. Ghimire R, Green G, Poudyal N, Cordell H. An analysis of perceived constraints
to outdoor recreation. J Park Recreat Admi. (2014) 32(4):52–67.

47. Jahns L, McDonald LR, Wadsworth A, Morin C, Liu Y. Barriers and facilitators to
being physically active on a rural U.S. Northern plains American Indian reservation. Int
J Environ Res Public Health. (2014) 11(11):12053–63. doi: 10.3390/ijerph111112053

48. Rules Governing the Court of Indian Offenses; extract via Teller, Henry M., edit;
U.S. Department of the Interior, online; Office of Indian Affairs; Washington, D.C
(1883). Available at: https://rclinton.files.wordpress.com/2007/11/code-of-indian-
offenses.pdf (Accessed January 10, 2024).

49. Lempert LK, Glantz SA. Tobacco industry promotional strategies targeting
American Indians/Alaska natives and exploiting tribal sovereignty. Nicotine Tob Res.
(2019) 21(7):940–8. doi: 10.1093/ntr/nty048

50. Williams v. Lee, 358 U.S. 217 (1959).

51. Oklahoma Tax Com’n v. Chickasaw Nation, 515 U.S. 450 (1995).

52. US Food and Drug Administration. Commercial tobacco use in American
Indian and Alaska Native populations (2022). Available at: https://www.fda.gov/
consumers/minority-health-and-health-equity-resources/commercial-tobacco-use-
american-indian-and-alaska-native-populations (Accessed September 1, 2023).

53. Chambers LA, Jackson R, Worthington C, Wilson CL, Tharao W, Greenspan
NR, et al. Decolonizing scoping review methodologies for literature with, for, and
by indigenous peoples and the African diaspora: dialoguing with the tensions. Qual
Health Res. (2018) 28(2):175–88. doi: 10.1177/1049732317743237

54. Comptroller General of the United States. Annual Report 1975. Available at:
https://www.gao.gov/products/b-119600-5 (Accessed September 1, 2023).

55. Office of the Assistant Secretary for Planning and Evaluation, U.S. Department of
Health and Human Services. (2023). Report No: HP-2023-04. Trends in patient wait
times for Indian Health Service facilities: a mixed-methods assessment. Available at:
https://aspe.hhs.gov/sites/default/files/documents/d97b325fa8b2bdeffc
62dba0fb3666a9/IHS-Wait-Times-Report-1-30-2023.pdf (Accessed January 10, 2024).

56. Indian Health Service. Government Performance and Results Act Report Summary
2021. Available at: https://www.ihs.gov/quality/government-performance-and-results-act-
gpra/gpra-report-summary-2021/ (Accessed January 10, 2024).
Frontiers in Health Services 13
57. American Cancer Society. Breast cancer facts & figures. Available at: https://
www.cancer.org/research/cancer-facts-statistics/breast-cancer-facts-figures.html
(Accessed September 1, 2023).

58. Johnson PJ, Carlson KF, Hearst MO. Healthcare disparities for American Indian
veterans in the United States: a population-based study.Med Care. (2010) 48(6):563–9.
doi: 10.1097/MLR.0b013e3181d5f9e1

59. Xue K, Feng Y, Tam V, Lin CC, De Lott LB, Hamedani AG. Sociodemographic
and geographic variation in access to neuro-ophthalmologists in the United States.
J Neuroophthalmol. (2023) 43(2):149–52. doi: 10.1097/WNO.0000000000001821

60. Martin D, Yurkovich E, Anderson K. American Indians’ family health concern
on a Northern Plains reservation: “diabetes runs rampant here”. Public Health Nurs.
(2016) 33(1):73–81. doi: 10.1111/phn.12225

61. American Society of Civil Engineers. 2021 Alaska infrastructure report card.
Available at: https://infrastructurereportcard.org/wp-content/uploads/2016/10/
2021-Alaska-Report-Card_Final.pdf (Accessed January 10, 2024).

62. Redmond LC, Estradé M, Treuth MS, Wensel CR, Poirier L, Pardilla M, et al.
Cardiometabolic risk among rural Native American adults in a large multilevel
multicomponent intervention trial. PLoS Glob Public Health. (2023) 3(7):e0001696.
doi: 10.1371/journal.pgph.0001696

63. Warne D, Delrow D, Angus-Hornbuckle C, Shelton BL. Impact of ACA repeal
on American Indians and Alaska Natives (2017). http://www.shvs.org/wp-content/
uploads/2017/04/State-Network-AIAN-Report-Donald-Warne-April-2017.pdf
(Accessed September 1, 2023).

64. Herd P, Moynihan D. Health care administrative burdens: centering patient
experiences. Health Serv Res. (2021) 56(5):751–4. doi: 10.1111/1475-6773.13858

65. Frerichs L, Bell R, Lich KH, Reuland D, Warne D. Regional differences in
coverage among American Indians and Alaska natives before and after the ACA.
Health Aff (Millwood). (2019) 38(9):1542–9. doi: 10.1377/hlthaff.2019.00076

66. US Government Accountability Office. Indian Health Service: agency faces
ongoing challenges filling provider vacancies (2018). Available at: https://www.gao.
gov/products/gao-18-580 (Accessed September 1, 2023).

67. Association of the American Medicial Colleges. 2022 FACTS: Enrollment,
graduates, and MD-PhD data. Available at: https://www.aamc.org/data-reports/data/
2022-facts (Accessed September 1, 2023).

68. Lewis JA, Petty WJ, Tooze JA, Miller DP, Chiles C, Miller AA, et al. Low-dose
CT lung cancer screening practices and attitudes among primary care providers at an
academic medical center. Cancer Epidemiol Biomarkers Prev. (2015) 24(4):664–70.
doi: 10.1158/1055-9965.EPI-14-1241

69. Doubeni CA, Simon M, Krist AH. Addressing systemic racism through clinical
preventive service recommendations from the US preventive services task force.
JAMA. (2021) 325(7):627–8. doi: 10.1001/jama.2020.26188

70. Centers for Disease Control and Prevention. Cancer and American
Indian and Alaska Native People (2024). Available at: https://www.cdc.gov/
cancer/health-equity/american-indian-alaska-native.html (Accessed October 10,
2024).

71. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer
J Clin. (2022) 72(1):7–33. doi: 10.3322/caac.21708

72. FitzGerald C, Hurst S. Implicit bias in healthcare professionals: a systematic
review. BMC Med Ethics. (2017) 18(1):19. doi: 10.1186/s12910-017-0179-8

73. Driever EM, Tolhuizen IM, Duvivier RJ, Stiggelbout AM, Brand PLP. Why do
medical residents prefer paternalistic decision making? An interview study. BMC
Med Educ. (2022) 22(1):155. doi: 10.1186/s12909-022-03203-2

74. Zuckerman S, Haley J, Roubideaux Y, Lillie-Blanton M. Health service access,
use, and insurance coverage among American Indians/Alaska natives and whites:
what role does the Indian health service play? Am J Public Health. (2004)
94(1):53–9. doi: 10.2105/AJPH.94.1.53

75. US Government Accountability Office. Indian Health Service: Spending levels
and characteristics of IHS and three other federal health care programs. GAO-
19-74R (2018). Available at: https://www.gao.gov/products/gao-19-74r (Accessed
January 11, 2024).

76. Garfield RL, Damico A. Medicaid expansion under health reform may increase
service use and improve access for low-income adults with diabetes. Health Aff
(Millwood). (2012) 31(1):159–67. doi: 10.1377/hlthaff.2011.0903

77. Department of the Interior Bureau of Indian Affairs, Department of Health
and Human Services IHS. Public Law 93-638. Indian Self-Determination and
Education Assistance Act, as Amended. Available at: https://www.bia.gov/sites/
default/files/dup/assets/bia/ots/ots/pdf/Public_Law93-638.pdf (Accessed
September 1, 2023).

78. Oyer RA, Hurley P, Boehmer L, Bruinooge SS, Levit K, Barrett N, et al.
Increasing racial and ethnic diversity in cancer clinical trials: an American Society
of Clinical Oncology and Association of Community Cancer Centers joint research
statement. J Clin Oncol. (2022) 40(19):2163–71. doi: 10.1200/JCO.22.00754

79. Warne D. Research and educational approaches to reducing health disparities
among American Indians and Alaska natives. J Transcult Nurs. (2006)
17(3):266–71. doi: 10.1177/1043659606288381
frontiersin.org

https://redstarintl.org/wp-content/uploads/2018/12/tphi_findings_report.pdf
https://redstarintl.org/wp-content/uploads/2018/12/tphi_findings_report.pdf
https://doi.org/10.2105/AJPH.2008.157453
https://www.ihs.gov/aboutihs/
https://www.nlm.nih.gov/exhibition/if_you_knew/ifyouknew_09.html
https://www.ihs.gov/forpatients/faq/#:~:text=A%3A%20The%20Indian%20Health%20Service,not%20an%20established%20benefits%20package
https://www.ihs.gov/forpatients/faq/#:~:text=A%3A%20The%20Indian%20Health%20Service,not%20an%20established%20benefits%20package
https://www.ihs.gov/forpatients/faq/#:~:text=A%3A%20The%20Indian%20Health%20Service,not%20an%20established%20benefits%20package
https://doi.org/10.2105/AJPH.94.1.13
https://doi.org/10.1017/S1368980015002359
https://doi.org/10.5820/aian.2303.2016.117
https://doi.org/10.5820/aian.2303.2016.117
https://doi.org/10.3390/ijerph19138018
https://doi.org/10.1093/advances/nmac008
https://doi.org/10.1300/J477v01n04_04
https://www.fns.usda.gov/fdpir/usda-foods-available-list
http://www.cdc.gov/nchs/data/series/sr_10/sr10_257.pdf
https://doi.org/10.1016/j.pcad.2019.08.004
https://doi.org/10.3390/ijerph111112053
https://rclinton.files.wordpress.com/2007/11/code-of-indian-offenses.pdf
https://rclinton.files.wordpress.com/2007/11/code-of-indian-offenses.pdf
https://doi.org/10.1093/ntr/nty048
https://www.fda.gov/consumers/minority-health-and-health-equity-resources/commercial-tobacco-use-american-indian-and-alaska-native-populations
https://www.fda.gov/consumers/minority-health-and-health-equity-resources/commercial-tobacco-use-american-indian-and-alaska-native-populations
https://www.fda.gov/consumers/minority-health-and-health-equity-resources/commercial-tobacco-use-american-indian-and-alaska-native-populations
https://doi.org/10.1177/1049732317743237
https://www.gao.gov/products/b-119600-5
https://aspe.hhs.gov/sites/default/files/documents/d97b325fa8b2bdeffc62dba0fb3666a9/IHS-Wait-Times-Report-1-30-2023.pdf
https://aspe.hhs.gov/sites/default/files/documents/d97b325fa8b2bdeffc62dba0fb3666a9/IHS-Wait-Times-Report-1-30-2023.pdf
https://www.ihs.gov/quality/government-performance-and-results-act-gpra/gpra-report-summary-2021/
https://www.ihs.gov/quality/government-performance-and-results-act-gpra/gpra-report-summary-2021/
https://www.cancer.org/research/cancer-facts-statistics/breast-cancer-facts-figures.html
https://www.cancer.org/research/cancer-facts-statistics/breast-cancer-facts-figures.html
https://doi.org/10.1097/MLR.0b013e3181d5f9e1
https://doi.org/10.1097/WNO.0000000000001821
https://doi.org/10.1111/phn.12225
https://infrastructurereportcard.org/wp-content/uploads/2016/10/2021-Alaska-Report-Card_Final.pdf
https://infrastructurereportcard.org/wp-content/uploads/2016/10/2021-Alaska-Report-Card_Final.pdf
https://doi.org/10.1371/journal.pgph.0001696
http://www.shvs.org/wp-content/uploads/2017/04/State-Network-AIAN-Report-Donald-Warne-April-2017.pdf
http://www.shvs.org/wp-content/uploads/2017/04/State-Network-AIAN-Report-Donald-Warne-April-2017.pdf
https://doi.org/10.1111/1475-6773.13858
https://doi.org/10.1377/hlthaff.2019.00076
https://www.gao.gov/products/gao-18-580
https://www.gao.gov/products/gao-18-580
https://www.aamc.org/data-reports/data/2022-facts
https://www.aamc.org/data-reports/data/2022-facts
https://doi.org/10.1158/1055-9965.EPI-14-1241
https://doi.org/10.1001/jama.2020.26188
https://www.cdc.gov/cancer/health-equity/american-indian-alaska-native.html
https://www.cdc.gov/cancer/health-equity/american-indian-alaska-native.html
https://doi.org/10.3322/caac.21708
https://doi.org/10.1186/s12910-017-0179-8
https://doi.org/10.1186/s12909-022-03203-2
https://doi.org/10.2105/AJPH.94.1.53
https://www.gao.gov/products/gao-19-74r
https://doi.org/10.1377/hlthaff.2011.0903
https://www.bia.gov/sites/default/files/dup/assets/bia/ots/ots/pdf/Public_Law93-638.pdf
https://www.bia.gov/sites/default/files/dup/assets/bia/ots/ots/pdf/Public_Law93-638.pdf
https://doi.org/10.1200/JCO.22.00754
https://doi.org/10.1177/1043659606288381
https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/


Warne et al. 10.3389/frhs.2025.1469501
80. Diaz AA, Thakur N, Celedón JC. Lessons learned from health disparities in
coronavirus disease-2019 in the United States. Clin Chest Med. (2023) 44(2):425–34.
doi: 10.1016/j.ccm.2022.11.021

81. Jiang S. The relationship between face-to-face and online patient-provider
communication: examining the moderating roles of patient trust and patient
satisfaction. Health Commun. (2020) 35(3):341–9. doi: 10.1080/10410236.2018.1563030

82. Rieger KL, Gazan S, Bennett M, Buss M, Chudyk AM, Cook L, et al. Elevating
the uses of storytelling approaches within indigenous health research: a critical and
participatory scoping review protocol involving indigenous people and settlers. Syst
Rev. (2020) 9(1):257. doi: 10.1186/s13643-020-01503-6

83. Redvers N, Blondin B. Traditional indigenous medicine in North America: a
scoping review. PLoS One. (2020) 15(8):e0237531. doi: 10.1371/journal.pone.0237531

84. Struthers R, Eschiti VS. Being healed by an indigenous traditional healer: sacred
healing stories of Native Americans. Part II. Complement Ther Clin Pract. (2005)
11(2):78–86. doi: 10.1016/j.ctnm.2004.05.002

85. National Academy of Osteopathy. Osteopathy history. Available at: https://
nationalacademyofosteopathy.com/osteopathy-history/ (Accessed February 20,2025).

86. Mehl-Madrona L, Conte J, Mainguy B. Indigenous roots of osteopathy.
AlterNative. (2023) 19(4):923–32. doi: 10.1177/11771801231197417

87. Borchers AT, Keen CL, Stern JS, Gershwin ME. Inflammation and Native
American medicine: the role of botanicals. Am J Clin Nutr. (2000) 72(2):339–47.
doi: 10.1093/ajcn/72.2.339

88. Healing Touch Research. Available at: https://www.healingtouchresearch.com
(Accessed December 1, 2023).

89. Esposito ML, Kahn-John M. How should allopathic physicians respond to
Native American patients hesitant about allopathic medicine? AMA J Ethics. (2020)
22(10):E837–44. doi: 10.1001/amajethics.2020.837

90. Koithan M, Farrell C. Indigenous Native American healing traditions. J Nurse
Pract. (2010) 6(6):477–8. doi: 10.1016/j.nurpra.2010.03.016

91. Floss S. Sanford works to provide culturally relevant care for all. Sanford Health.
Available at: https://news.sanfordhealth.org/community/sanford-works-to-provide-
culturally-competent-care-for-all/ (Accessed December 1, 2023).

92. Furst J. Smudging brings comfort to Native American patients at Mayo Clinic.
Mayo Clinic News Network (2023). Available at: https://newsnetwork.mayoclinic.org/
discussion/smudging-brings-comfort-to-native-american-patients-at-mayo-clinic/
(Accessed January 10, 2024).

93. Kesler DO, Hopkins LO, Torres E, Prasad A. Assimilating traditional healing
into preventive medicine residency curriculum. Am J Prev Med. (2015) 49(5 Suppl
3):S263–9. doi: 10.1016/j.amepre.2015.07.007

94. Alaska Pacific University. NUR 40500: Healing therapies. http://catalog.
alaskapacific.edu/preview_course.php?catoid=18&coid=14342&print (Accessed
February 20, 2025).

95. US Department of the Interior, Indian Affairs. Direct assistance (financial
assistance and social services). Available at: https://www.bia.gov/bia/ois/dhs/
financial-assistance#:∼:text=Financial%20Assistance%20and%20Social%20Services,
designed%20to%20provide%20special%20care (Accessed February 20, 2025).

96. Bryant J, Bolt R, Botfield JR, Martin K, Doyle M, Murphy D, et al. Beyond
deficit: ’strengths-based approaches’ in indigenous health research. Sociol Health
Illn. (2021) 43(6):1405–21. doi: 10.1111/1467-9566.13311

97. Kennedy A, Sehgal A, Szabo J, McGowan K, Lindstrom G, Roach P, et al.
Indigenous strengths-based approaches to healthcare and health professions
education - recognising the value of elders’ teachings. Health Educ J. (2022)
81(4):423–38. doi: 10.1177/00178969221088921

98. O’KeefeVM,Maudrie TL, Cole AB,Ullrich JS, Fish J, Hill KX, et al. Conceptualizing
indigenous strengths-based health and wellness research using group concept mapping.
Arch Public Health. (2023) 81(1):71. doi: 10.1186/s13690-023-01066-7

99. Substance Abuse and Mental Health Services Administration. American Indian
and Alaska Native Culture Card: a guide to build cultural awareness (2009). Available
at: https://store.samhsa.gov/product/american-indian-and-alaska-native-culture-card/
sma08-4354 (Accessed September 1, 2023).

100. Carroll DM, Hernandez C, Braaten G, Meier E, Jacobson P, Begnaud A, et al.
Recommendations to researchers for aiding in increasing American Indian
representation in genetic research and personalized medicine. Per Med. (2021)
18(1):67–74. doi: 10.2217/pme-2020-0130

101. Clark LT, Watkins L, Piña IL, Elmer M, Akinboboye O, Gorham M, et al.
Increasing diversity in clinical trials: overcoming critical barriers. Curr Probl
Cardiol. (2019) 44(5):148–72. doi: 10.1016/j.cpcardiol.2018.11.002
Frontiers in Health Services 14
102. Seidler E, Keshaviah A, Brown C, Wood E, Granick L, Kimball AB. Geographic
distribution of clinical trials may lead to inequities in access. Clin Investig (Lond).
(2014) 4(4):373–80. doi: 10.4155/cli.14.21

103. John Hopkins Center for Indigenous Health. Available at: https://cih.jhu.edu/
(Accessed October 10, 2024).

104. Hunter AM, Richards J, Ali-Joseph A, Camplain C. Between two worlds:
impacts of COVID-19 on the AI/AN health research workforce. Am Indian
Alsk Native Ment Health Res. (2022) 29(2):183–98. doi: 10.5820/aian.2902.
2022.183

105. Maudrie TL, Nguyen CJ, Jernigan VBB, Lessard KH, Richardson D, Gittelsohn
J, et al. Impacts of COVID-19 on a food security study with the Baltimore native
community. Am Indian Alsk Native Ment Health Res. (2022) 29(2):8–31. doi: 10.
5820/aian.2902.2022.8

106. Sanford Health. Sanford Health’s Community Commitment Report. Available
at: https://issuu.com/sanfordhealth/docs/sanford_health_community_
commitment_2024?fr=sODgyMDY1MjkyNTk&_gl=1*sj404p*_ga*MjM3Mzg4MTEz
LjE3NDIyNDk5OTQ.*_ga_JSE8FM168H*MTc0MjMxMTQ2OS4xLjAuMTc0MjMx
MTQ2OS4wLjAuMA (Accessed October 17, 2024).

107. Roh S, Lee YS, Kenyon DB, Elliott AJ, Petereit DG, Gaba A, et al. Mobile web
app intervention to promote breast cancer screening among American Indian women
in the Northern Plains: feasibility and efficacy study. JMIR Form Res. (2023) 7:e47851.
doi: 10.2196/47851

108. Association ofAmericanMedical Colleges. Reshaping the journey: American Indians
and Alaska Natives in medicine (2018). Available at: https://www.hopkinsmedicine.org/-/
media/diversity/aamc-reshaping-the-journey.pdf (Accessed January 30, 2024).

109. Kwon S. American Indians’ growing presence in the health professions. Health
Aff (Millwood). (2021) 40(2):192–6. doi: 10.1377/hlthaff.2020.02289

110. Medicaid and CHIP Payment and Access Commission Medicaid’s role in
health care for American Indians and Alaska Natives (2021). Available at: https://
www.macpac.gov/wp-content/uploads/2021/02/Medicaids-Role-in-Health-Care-for-
American-Indians-and-Alaska-Natives.pdf (Accessed October 17, 2024).

111. US Department of Health and Human Services Office of Minority Health. Profile:
American Indian/Alaska Native (2025). Available at: https://minorityhealth.hhs.gov/
american-indianalaska-native-health (Accessed February 20, 2024).

112. H.R.913 - 116 Congress (2019-2020): Clinical Treatment Act (2019). Available
at: https://www.congress.gov/bill/116th-congress/house-bill/913 (Accessed February
20, 2025).

113. ClinicalTrials.gov. A study to characterize access to specialty care received by
American Indians/Alaska Natives (CATORI). Available at: https://clinicaltrials.gov/
study/NCT05624788 (Accessed February 20, 2025).

114. Salama C, Han J, Yau L, Reiss WG, Kramer B, Neidhart JD, et al. Tocilizumab
in patients hospitalized with COVID-19 pneumonia. N Engl J Med. (2021)
384(1):20–30. doi: 10.1056/NEJMoa2030340

115. ClinicalTrials.gov. A study to investigate faricimab treatment response in treatment-
naive, underrepresented patients with diabetic macular edema (ELEVATUM). Available at:
https://clinicaltrials.gov/study/NCT05224102 (Accessed February 20, 2025).

116. Petereit DG, Rogers D, Burhansstipanov L, Kaur J, Govern F, Howard SP, et al.
Walking Forward: the South Dakota Native American Project. J Cancer Educ. (2005)
20(1 Suppl):65–70. doi: 10.1207/s15430154jce2001s_14

117. Petereit DG, Guadagnolo BA,Wong R, Coleman CN.Addressing cancer disparities
among American Indians through innovative technologies and patient navigation: the
Walking Forward experience. Front Oncol. (2011) 1:11. doi: 10.3389/fonc.2011.00011

118. McClelland S 3rd, Leberknight J, Guadagnolo BA, Coleman CN, Petereit DG.
The pervasive crisis of diminishing radiation therapy access for vulnerable populations
in the United States, part 2: American Indian patients. Adv Radiat Oncol. (2018)
3(1):3–7. doi: 10.1016/j.adro.2017.08.010

119. Michos ED, Reddy TK, Gulati M, Brewer LC, Bond RM, Velarde GP, et al.
Improving the enrollment of women and racially/ethnically diverse populations in
cardiovascular clinical trials: an ASPC practice statement. Am J Prev Cardiol. (2021)
8:100250. doi: 10.1016/j.ajpc.2021.100250

120. SevagamoorthyA, Sockler P, AkohC, Takeshita J. Racial and ethnic diversity of US
participants in clinical trials for acne, atopic dermatitis, and psoriasis: a comprehensive
review. J Dermatolog Treat. (2022) 33(8):3086–97. doi: 10.1080/09546634.2022.2114783

121. Thakur N, Lovinsky-Desir S, Appell D, Bime C, Castro L, Celedón JC, et al.
Enhancing recruitment and retention of minority populations for clinical research in
pulmonary, critical care, and sleep medicine: an official American Thoracic Society
research statement. Am J Respir Crit Care Med. (2021) 204(3):e26–50. doi: 10.1164/rccm.
202105-1210ST
frontiersin.org

https://doi.org/10.1016/j.ccm.2022.11.021
https://doi.org/10.1080/10410236.2018.1563030
https://doi.org/10.1186/s13643-020-01503-6
https://doi.org/10.1371/journal.pone.0237531
https://doi.org/10.1016/j.ctnm.2004.05.002
https://nationalacademyofosteopathy.com/osteopathy-history/
https://nationalacademyofosteopathy.com/osteopathy-history/
https://doi.org/10.1177/11771801231197417
https://doi.org/10.1093/ajcn/72.2.339
https://www.healingtouchresearch.com
https://doi.org/10.1001/amajethics.2020.837
https://doi.org/10.1016/j.nurpra.2010.03.016
https://news.sanfordhealth.org/community/sanford-works-to-provide-culturally-competent-care-for-all/
https://news.sanfordhealth.org/community/sanford-works-to-provide-culturally-competent-care-for-all/
https://newsnetwork.mayoclinic.org/discussion/smudging-brings-comfort-to-native-american-patients-at-mayo-clinic/
https://newsnetwork.mayoclinic.org/discussion/smudging-brings-comfort-to-native-american-patients-at-mayo-clinic/
https://doi.org/10.1016/j.amepre.2015.07.007
http://catalog.alaskapacific.edu/preview_course.php?catoid=18&amp;coid=14342&amp;print
http://catalog.alaskapacific.edu/preview_course.php?catoid=18&amp;coid=14342&amp;print
https://www.bia.gov/bia/ois/dhs/financial-assistance#:~:text=Financial%20Assistance%20and%20Social%20Services,designed%20to%20provide%20special%20care
https://www.bia.gov/bia/ois/dhs/financial-assistance#:~:text=Financial%20Assistance%20and%20Social%20Services,designed%20to%20provide%20special%20care
https://www.bia.gov/bia/ois/dhs/financial-assistance#:~:text=Financial%20Assistance%20and%20Social%20Services,designed%20to%20provide%20special%20care
https://doi.org/10.1111/1467-9566.13311
https://doi.org/10.1177/00178969221088921
https://doi.org/10.1186/s13690-023-01066-7
https://store.samhsa.gov/product/american-indian-and-alaska-native-culture-card/sma08-4354
https://store.samhsa.gov/product/american-indian-and-alaska-native-culture-card/sma08-4354
https://doi.org/10.2217/pme-2020-0130
https://doi.org/10.1016/j.cpcardiol.2018.11.002
https://doi.org/10.4155/cli.14.21
https://cih.jhu.edu/
https://doi.org/10.5820/aian.2902.2022.183
https://doi.org/10.5820/aian.2902.2022.183
https://doi.org/10.5820/aian.2902.2022.8
https://doi.org/10.5820/aian.2902.2022.8
https://issuu.com/sanfordhealth/docs/sanford_health_community_commitment_2024?fr=sODgyMDY1MjkyNTk&amp;_gl=1*sj404p*_ga*MjM3Mzg4MTEzLjE3NDIyNDk5OTQ.*_ga_JSE8FM168H*MTc0MjMxMTQ2OS4xLjAuMTc0MjMxMTQ2OS4wLjAuMA
https://issuu.com/sanfordhealth/docs/sanford_health_community_commitment_2024?fr=sODgyMDY1MjkyNTk&amp;_gl=1*sj404p*_ga*MjM3Mzg4MTEzLjE3NDIyNDk5OTQ.*_ga_JSE8FM168H*MTc0MjMxMTQ2OS4xLjAuMTc0MjMxMTQ2OS4wLjAuMA
https://issuu.com/sanfordhealth/docs/sanford_health_community_commitment_2024?fr=sODgyMDY1MjkyNTk&amp;_gl=1*sj404p*_ga*MjM3Mzg4MTEzLjE3NDIyNDk5OTQ.*_ga_JSE8FM168H*MTc0MjMxMTQ2OS4xLjAuMTc0MjMxMTQ2OS4wLjAuMA
https://issuu.com/sanfordhealth/docs/sanford_health_community_commitment_2024?fr=sODgyMDY1MjkyNTk&amp;_gl=1*sj404p*_ga*MjM3Mzg4MTEzLjE3NDIyNDk5OTQ.*_ga_JSE8FM168H*MTc0MjMxMTQ2OS4xLjAuMTc0MjMxMTQ2OS4wLjAuMA
https://doi.org/10.2196/47851
https://www.hopkinsmedicine.org/-/media/diversity/aamc-reshaping-the-journey.pdf
https://www.hopkinsmedicine.org/-/media/diversity/aamc-reshaping-the-journey.pdf
https://doi.org/10.1377/hlthaff.2020.02289
https://www.macpac.gov/wp-content/uploads/2021/02/Medicaids-Role-in-Health-Care-for-American-Indians-and-Alaska-Natives.pdf
https://www.macpac.gov/wp-content/uploads/2021/02/Medicaids-Role-in-Health-Care-for-American-Indians-and-Alaska-Natives.pdf
https://www.macpac.gov/wp-content/uploads/2021/02/Medicaids-Role-in-Health-Care-for-American-Indians-and-Alaska-Natives.pdf
https://minorityhealth.hhs.gov/american-indianalaska-native-health
https://minorityhealth.hhs.gov/american-indianalaska-native-health
https://www.congress.gov/bill/116th-congress/house-bill/913
https://clinicaltrials.gov/study/NCT05624788
https://clinicaltrials.gov/study/NCT05624788
https://doi.org/10.1056/NEJMoa2030340
https://clinicaltrials.gov/study/NCT05224102
https://doi.org/10.1207/s15430154jce2001s_14
https://doi.org/10.3389/fonc.2011.00011
https://doi.org/10.1016/j.adro.2017.08.010
https://doi.org/10.1016/j.ajpc.2021.100250
https://doi.org/10.1080/09546634.2022.2114783
https://doi.org/10.1164/rccm.202105-1210ST
https://doi.org/10.1164/rccm.202105-1210ST
https://doi.org/10.3389/frhs.2025.1469501
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

	Barriers and unmet needs related to healthcare for American Indian and Alaska Native communities: improving access to specialty care and clinical trials
	Introduction
	Historical context
	Challenges surrounding colonialism and tribal sovereignty
	Public policy practices detrimental to the health and wellbeing of AI/AN people
	Healthcare challenges on reservations
	Future optimism

	Barriers to care
	Patient-level barriers
	Provider-level barriers
	Institutional-level barriers

	Overcoming barriers to access to specialty care and clinical research
	Decreasing patient-level barriers
	Decreasing provider- and study-level barriers
	Addressing institutional-level barriers

	A path forward
	Examples of inclusive research

	Conclusions
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


