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American Indian and Alaska Native (AI/AN) people suffer a disproportionate burden of
diabetes and cardiovascular disease. Urban Indian Health Organizations (UIHOs) are
an important source of diabetes services for urban Al/AN people. Two evidence-based
interventions —diabetes prevention (DP) and healthy heart (HH)-have been implemented
and evaluated primarily in rural, reservation settings. This work examines the capacity,
challenges and strengths of UIHOs in implementing diabetes programs.

Methods: We applied an original survey, supplemented with publicly-available data,
to assess eight organizational capacity domains, strengths and challenges of UIHOs
with respect to diabetes prevention and care. We summarized and compared (Fisher’s
and Kruskal-Wallis exact tests) items in each organizational capacity domain for DP and
HH implementers vs. non-implementers and conducted a thematic analysis of strengths
and challenges.

Results: Of the 33 UIHOs providing services in 2017, individuals from 30 sites (91%
of UIHOs) replied to the survey. Eight UIHOs (27%) had participated in either DP (n = 6)
or HH (n = 2). Implementers reported having more staff than non-implementers (117.0
vs. 53.5; p = 0.02). Implementers had larger budgets, ~$10 million of total revenue
compared to $2.5 million for non-implementers (p = 0.01). UIHO strengths included:
physical infrastructure, dedicated leadership and staff, and community relationships.
Areas to strengthen included: staff training and retention, ensuring sufficient and
consistent funding, and data infrastructure.

Conclusions: Strengthening UIHOs across organizational capacity domains will be
important for implementing evidence-based diabetes interventions, increasing their
uptake, and sustaining these interventions for AI/AN people living in urban areas of
the U.S.

Keywords: sustainability, implementation science, organizational capacity, diabetes, Urban Indian Health
Organization (UIHOs), American Indian and Alaska Native
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INTRODUCTION

Urban American Indian and Alaska Native (AI/AN) people suffer
a disproportionate burden of diabetes and cardiovascular disease
(CVD). Compared to whites, urban AI/AN people are 20% more
likely to die of heart disease and are three times more likely to
die from diabetes (1). Many urban AI/AN people receive care
at Urban Indian Health Organizations (UIHOs), which provide
culturally appropriate primary health care services. While more
than 70% of AI/AN people live in cities, <1% of the Indian Health
Service (IHS) budget—the major federal agency charged with
caring for Native peoples in the US—is dedicated to addressing
their health needs (2).

Recognizing the need for expanded health services, the
United States Congress established the Special Diabetes Program
for Indians (SDPI) in 1997. Within that program, two IHS
demonstration projects were initiated to translate evidence-
based practices for diabetes and CVD prevention to AI/AN
communities and people (3). The first project, SDPI-Diabetes
Prevention (DP), modeled after the National Institute of Health’s
Diabetes Prevention Program (DPP) (4), aimed to reduce and
delay the onset of diabetes among pre-diabetic individuals. The
second project, SDPI-Healthy Heart (HH) focused on intensive
case management activities to reduce CVD risk factors in
individuals with diagnosed diabetes. SDPI’s national competitive
grant program encouraged existing SDPI recipients to compete
for additional funds and provided the opportunity to participate
in a collaborative process to develop and implement DP or
HH projects.

Implementation and SDPI-DP
demonstration project reported similar success to the original

evaluation of the

DPP; crude diabetes incidence was 4.0% per year for participants
and on average participants lost 9.6 pounds after participating
in the 16 lifestyle balance classes (5). SDPI-HH also showed
that intensive case management on multiple CVD risk factors
resulted in improvements in the primary outcomes: blood
glucose, blood pressure, and lipid control. A1C levels decreased
0.2% on average, systolic and diastolic blood pressure both
improved, and the largest measurable effect was reduction in
low-density lipoprotein (LDL) cholesterol from baseline to 1
year (—5.29 mg/dL) (6). Emphasis on cultural adaptation was
recognized as being central to these experiences (7). Building on
this initial success, IHS transitioned all funding for the DP and
HH initiatives to the community-directed programs, thereby
institutionalizing this initiative within its broader program. SDPI
developed toolkits based on the initial experiences to be used by
other settings for future implementation.

Figure 1 summarizes the evolution of the IHS DP and
HH programs by medical care delivery setting and stage of
dissemination and implementation. The figure shows that early
SDPI-DP and HH implementation occurred in predominantly
rural, reservation settings. To extend the reach of these programs
and complete national scale-up to locations where the majority
of AI/AN people reside, dissemination needs to be adapted for
Urban Indian Health Organization (UITHO) settings.

Without an emphasis on context, the uptake of evidence-
based programs is slow, reach tends to be limited, and sustained

implementation is a challenge (8-10). Even if providers and
administrators learn about successful programs, they may
have difficulty implementing them, including those tailored
specifically to the population they serve. UIHOs, as compared
to rural reservation settings, receive a smaller portion of their
funding from the IHS and depend on Medicaid, grants, and other
sources to offer services to a patient population with a high level
of need. Low-resource safety net settings often require capacity
building efforts to take on and sustain new programs (11).

To further support national expansion and sustained
implementation of evidence-based diabetes prevention and
care programs in UIHO settings, our study aimed to assess
organizational capacity domains relevant to the implementation
and sustainment of these programs, gauge familiarity with
DP and HH programs, and capture perceived challenges
and opportunities.

METHODS

Survey Design and Data Collection

We conducted a cross-sectional analysis of an original 75-
question survey for UIHOs aimed at assessing organizational
capacity and aspects of diabetes prevention and care that
would benefit from investment and strengthening. From the
literature, we identified eight domains of organizational capacity
for assessing public health systems and services: fiscal and
economic resources, workforce and human resources, physical
infrastructure, inter-organizational relations, informational
resources, system boundaries and size, governance and decision-
making structure, and organizational culture (12). The survey
was created in SurveyMonkey which included an assessment
of diabetes prevention and care program experience that drew
from a diabetes care coordination survey (13); SDPI familiarity;
the eight domains of public health services and systems
organizational capacity (12); and strengths and challenges
that UTHOs face in implementing their work. Generally, there
were three types of responses: yes, no, other, and don’t know;
five-point Likert scale; and open-ended responses.

UIHOs were identified using the Urban Indian Health
Program Profiles at the Urban Indian Health Institute website
(14). Thirty-three UIHOs were identified as actively serving
clients during 2017 and were classified as comprehensive clinics
(providing direct primary care for at least 40 h per week), limited
clinics (providing direct primary care for under 40 h per week),
and outreach and referral (no direct service on site, patients
externally referred) (15). We categorized UIHOs as having been
implementers or non-implementers, using the DP and HH grant
recipient list.

Prior to administering the survey, we assembled a list
of potential contacts at each organization in the following
employment categories: chief executive officer/organizational
director/chief —operating officer; financial director/chief
financial director/fiscal manager; clinic manager/director
of health services/chief medical officer; diabetes program
coordinator/diabetes  project director; and information
technology specialist/lead. Not all UIHOs had the five
employment categories and some positions were vacant.
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Al/AN Population Rural and Urban Breakdown
Rural reservation: 3 0 %

Special Diabetes Program for Indians
Timeline and Percent of Rural/Urban Sites

Urbancenters: 70%

Demonstration
2006-2009

N  Rural Urban N Rural Urban
DEERIE 36 80.6% 19.4% 39 77%  23%
Prevention
Healihy 29 89.7% 103% 32 875% 12.5%
Heart

Adaptation & Effectiveness

Targeted Community-Directed
Demonstration

2010-2015

FIGURE 1 | Rural and urban diabetes demonstration program implementing sites: timeline and Al/AN population percentages.

The contact list was compiled through information found on
organizational websites, and through phone calls and emails
to organizations. In addition, our local partnering UITHO in
Denver, CO wrote a letter inviting other UTHOs to participate
in the survey which was sent via email with a link to the survey.
The survey was determined “not human subject research” by the
Colorado Multiple Institution Review Board.

Data was collected from April 13 through May 26, 2017.
We sent weekly emails to follow-up with non-responders and
those with incomplete surveys. Thirty organizations completed
the survey. One organization declined participation indicating
they were unable to participate due to management changes. Two
UIHOs were non-responsive to the five follow-up attempts to
seek survey participation.

Financial data including revenue, expenses, and revenue
source came from the Internal Revenue Service (IRS) form 990,
which is publicly available. Completion of this form is required
for all tax-exempt organizations, including non-profits. All
UIHOs filed with the IRS as 501(c)(3) non-profit organizations
and completed the form 990. Completed forms were downloaded
from ProPublica’s Nonprofit Explorer database (16). We used
data for either fiscal year 2016 or 2017 depending on the UTHO’s
filing period and which filing included April to May 2017.

Data Analysis

We summarized the questions by organization to describe
characteristics at the organization level. When responses differed
for respondents within an organization, we used the response
of the respondent most likely to know the answer based on the
relevance of their position to the question. If all respondents
either did not answer the question or replied, “don’t know,
then the variable was left blank in the analysis. For ease of

interpretation, Likert responses were dichotomized into “Agree”
(3-5) or “Disagree” (1, 2) and if any respondents indicated
agreement, the organization’s response was classified as “Agree.”

We summarized data in descriptive tables including the
frequencies for categorical responses and reported either mean
and standard deviation (SD) or median and interquartile
range (IQR) for continuous variables. Descriptive statistics were
categorized by whether the UIHO had implemented or not
implemented either program. As the distribution for questions
across implementation category was sparse, we used Fisher’s exact
tests and Kruskal-Wallis exact tests for binary and continuous
variables, respectively. Among the 75 original questions, we
selected 57 across all eight domains for reporting. We chose not
to include questions if they did not offer substantially new insight
into organizational capacity domains or for which there appeared
to be interpretation heterogeneity. Most questions that were not
included were related to specific aspects of the diabetes registry
and modes of communication. In addition, we did not include
some questions that captured baseline attributes of physical space
(e.g., having private work stations or space to meet privately
with patients) as they refer to more basic conditions that all of
the interviewed UIHO sites met. Interested readers may contact
the authors for the full set of questions. Open-ended questions
about strengths and challenges were analyzed for themes among
all the survey respondents. We report the themes along with
representative quotes or phrases.

RESULTS

Of the 33 UIHOs providing services in 2017, 30 (91%) across
19 states participated in the survey about diabetes organizational
capacity (see Figure2 for locations). Among the UIHOs, we
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FIGURE 2 | Urban Indian Health Organization diabetes capacity survey participants.
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identified 117 individuals representing the different roles of
interest, of which a total of 72 (62%) responded to the survey.
The breakdown of the type of respondents was CEO (17.8%),
Fiscal (13.7%), Clinical lead (30.1%), Diabetes-specific (28.8%),
Information Technology (IT) (9.6%). Of the 30 UIHOs, 8 (27%)
participated in either DP (n = 6) or HH (n = 2).

The UIHOs varied substantially in terms of key characteristics
(see Table 1). Total annual revenue ranged from ~$700,000 to
over $28 million. Size of the organization with respect to total
population served also had a large range: from 200 to over 25,000
people. The oldest UTHO dates to 1963 and four have been in
operation for fewer than 20 years, having opened their doors
after 2000.

The range of services provided by the different UIHOs
varied with most providing primary care often with additional
services including dental, optical, and behavioral health. Several
UIHOs offer additional services relevant to diabetes including
health promotion, exercise classes, and nutritional support. Some
UIHOs also included social services aimed at addressing the
social determinants of health and facilitating cultural connections
and community integration including transportation, voter
registration, employment preparation and referrals, ceremonies,
arts and crafts, and afterschool programs. Nineteen of the 30
UIHOs were classified as comprehensive clinics, including five
of the DP and both HH implementers; five were classified as
limited clinics; and six, all non-implementers, were classified
as outreach and referral organizations. One third of the
UIHOs were federally-qualified health centers that receive funds
from the US Health Resources and Services Area (HRSA)

Health Center Program to provide primary care services in
underserved areas.

Almost all organizations reported offering services or
programs for diabetes prevention and treatment. One
implementer only offered treatment programs and the others
offered both prevention and treatment programs. Among
non-implementers, 90% offered prevention and 86% treatment
services or programs. Respondents reported a high level of
familiarity with SDPI, HH and DP (100% for implementers and
90% for non-implementers). All but three of the organizations
reported viewing the DP and HH toolKkits.

Table 2 presents item ratings for each of the organizational
capacity domains comparing UIHOs that did not implement
DP or HH, with UIHOs that implemented the programs.
With respect to workforce and human resources, implementers
reported having significantly more staff (clinical and non-
clinical) than non-implementers (117.0 vs. 53.5; p = 0.02).
DP and HH implementers, compared to non-implementers,
had significantly more physicians (4.3 vs. 2.2; p = 0.03) and
non-physician clinicians (e.g., nurse practitioners and physician
assistants; 4.1 vs. 2.1; p = 0.03). 62.5% of implementers (and 83%
of DP implementers) had a certified diabetes educator (CDE)
compared to 36% of non-implementers; across all UIHOs, fewer
than half had a CDE. Only 55% of non-implementers had a
registered dietitian compared to 100% of both DP and HH
implementers (p = 0.03). Nearly 75% of all UIHOs reported
having vacancies that affect patient care.

For fiscal and economic resources, DP and HH implementers
had significantly larger budgets than non-implementers, ~$10
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TABLE 1 | Central features of Urban Indian Health Organizations.

Average, most
common response,
or N (where noted)

Range

Years in operation, N Year the UIHO opened:

10-20 1963-2008

20-30

30-40 3

40 or more 21

Population served 5,638 201 to more than 25,000

Service offering Primary care Behavioral health; dental;
optical; health promotion;
social services; cultural
programs and community
integration

FQHC, N 10 -

Number of staff 69 7-254

Number of physicians 3 0-19

(MDs/DOs)

Number of non-physician 3 0-12

clinicians (PAs/NPs)

Total revenue? 7.1 million $695,016 to $28.2 million

Operating margin? $382,053 -$203,323 to $2.7 million

Revenue from government  66.2% 0-99.5%

grants?

Revenue from program 31.7% 0-99%

services?

Source data: Self-reported survey of Urban Indian Health Organizations, N = 30 (2017).
FQHC, Federally-Qualified Health Center; MD, Doctor of Medicine; DO, Doctor of
Osteopathy; PA, Physician Assistant; NF, Nurse Practitioner.

4Data came from the IRS Form 990 for whichever reporting period contains April-
May 2017.

million of total revenue for implementers compared to $2.5
million for non-implementers (p = 0.03). The percentage
of revenue from government grants was greater for non-
implementers (76%) than for implementers (57%) and
percentage of revenue from program services was greater
for implementers than non-implementers (37 vs. 16%). While
80% of UIHOs reported having dedicated funds for diabetes
prevention and care, less than half of both implementers and
non-implementers responded that funding was sufficient.

For the remaining domains, no significant differences were
reported for implementers and non- implementers. For physical
infrastructure, all but one UIHO reported having space to
facilitate group education classes on-site. A similar percentage
of implementer and non-implementer UIHOs (68 and 67%,
respectively), had equipment for nutrition education such as
a kitchen. A smaller percentage (60% of all UIHOs) has on-
site physical activity equipment. Only 23% of UIHOs had an
on-site pharmacy. For data and informational resources, all
UIHOs reported using electronic health records; ~75% were
able to report on preventive measures and generate clinical care
reminders for providers. For this survey, five UIHOs did not
report the current number of patients served with diabetes;
this type of tracking appeared to be difficult, as there was a

notable lack of numbers reported, especially by clinical staff who
responded to the survey. For the system boundaries and size
domain, UIHOs noted patients face multiple social, economic,
housing, and transportation barriers that may not allow them
to prioritize health care. Organizational culture was rated as a
strength, with similar findings for DP and HH implementers as
well as non-implementers.

Reported Strengths and Challenges

In response to open-ended questions about strengths and
challenges, respondents identified the following key strengths
related to workforce and human resources: dedication of staff;
CDEs, dietitians or other staff who were very engaged in diabetes
programs; and a high percentage of AI/AN staff. Team-work
and collaboration between staff members were highlighted as
important such as when teams “participate in warm hand-offs
to be able to provide point-of-care education around diabetes
prevention and care.” UIHOs reported the range of services
that they offer on-site as a strength. One UIHO stated: “We
have the full spectrum of integrated care in regards to physical
health, behavioral health, and a wellness center, all under
one location.” However, others referred to space restrictions
(limited exam rooms, no space for cooking demonstrations,
no fitness facility) as challenges to implementing diabetes
programs. Organizations mentioned having good rapport with
the community, community-driven work, and being responsive
to community need by having flexible hours, culturally-sensitive
education/prevention for Native Communities, and family-
orientated outreach activities. One UIHO stated: “We have a large
community that relies on the limited services we provide and
have high usage/retention in programs.” Key challenges included:
high staff turnover and the difficulty of recruiting and retaining
staff for specific positions including CDEs and nurses. UIHOs
reported inconsistent funding and dependency on grants to fund
many programs as key challenges. Some programs stated that
when grant funds run out, they had to let staff go or cut back
on services.

DISCUSSION

UIHOs are an important network of safety net institutions
providing diabetes prevention and care for urban AI/AN
people across the country. There is a substantial range in
capacity, service offerings, and funding for the 30 UIHOs that
participated in this study. Overall, they have good physical
infrastructure, dedicated leadership and clinic staff, and strong
community relationships.

Our findings indicate that the top two capacity domains
relevant to implementation of evidence-based diabetes
prevention and care programs were: (1) workforce and
human resources and (2) financial and economic resources.
Data and informational resources were a third priority domain;
tracking participation and outcomes was required in the
implementation experience and is important for ongoing
assessment. Implementers had on average nearly twice as many
staff members than non-implementers, and implementers had
significantly more clinical staff. For specific positions that are
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TABLE 2 | Comparison of implementers vs. non-implementers by organizational capacity domain.

Non-implementers N = 22 SDPI implementers N = 8 AlIN =30 Significant
difference
(p-value)®
Workforce and human resources
Number of staff employed, Mean SD 53.5 63.8 117.0 86.9 68.8 73.7 0.02
Number of physicians (MDs/DOs) 2.2 4.1 4.3 4.5 2.8 4.2 0.03
employed, Mean SD
Number of non-physician clinicians 2.1 2.8 41 2.9 2.7 2.9 0.03
(PAs/NPs) employed, Mean SD
Certified diabetes educator, N % 8 36.4% 5 62.5% 13 43.3% 0.24
Registered dietitian, N % 12 54.6% 8 100.0% 20 66.7% 0.03
Physical activity specialist, N % 8 36.4% 3 37.5% 11 36.7% 1.00
Health educator/Lifestyle counselor, N % 14 66.7% 7 87.5% 21 72.4% 0.38
Community health worker, N % 13 59.1% 6 75.0% 19 63.3% 0.67
Nurses (RN, BSN, or MSN), N % 15 68.2% 8 100.0% 23 76.7% 0.14
Public health or epidemiology, N % 8 36.4% 2 28.6% 10 34.5% 1.00
Existing vacancies that affect patient care, 16 72.7% 6 75.0% 22 73.3% 1.00
N %
Fiscal and economic resources
Total revenue in thousands®, Median IQR 2,519 1,433-7,169 9,830 5,807-20,453 3,378 1,825-10,939 0.01
Revenue less expenses in thousands®, 112 2-312 244 33-880 112 26-576 0.58
Median IQR
Operating margin®, Median IQR 4.1% 0.2-10.7% 1.3% 0.9-6.0% 3.7% 0.8-10.7% 0.73
Percent of revenue from government 75.7% 52.4-91.8% 56.8% 39.0-69.9% 68.8% 52.4-91.4% 0.22
grants®, Median IQR
Percent revenue from program services®, 16.2% 3.7-57.6% 37.2% 27.4-57.7% 23.3% 3.7-57.6% 0.24
Median IQR
Available funding for diabetes prevention 17 77.3% 7 87.5% 24 80.0% 1.00
and care, N %
Funding specifically dedicated for diabetes 18 81.8% 6 75.0% 24 80.0% 0.65
prevention and care, N %
Sufficient funding for my organization’s 9 40.9% 4 50.0% 13 43.3% 0.70
diabetes programs, N %
Physical infrastructure
Space to facilitate group education 21 95.5% 8 100.0% 29 96.7% 1.00
classes on-site, N %
Equipment for nutrition education (e.g., 15 68.2% 6 75.0% 21 70.0% 1.00
kitchen), N %
Physical activity equipment on-site, N % 13 59.1% 5 62.5% 18 60.0% 1.00
Laboratory collection and testing 17 77.3% 8 100.0% 25 83.3% 0.29
equipment, N %
Pharmacy, N % 4 18.2% 3 37.5% 7 23.3% 0.34
Data and informational resources
Use an EHR system, N % 22 100.0% 8 100.0% 30 100.0% NA
Reliable access to the internet, N % 22 100.0% 8 100.0% 30 100.0% NA
Uses paper charts, N % 15 68.2% 4 50.0% 19 63.3% 0.42
Current registry that identifies and tracks 21 95.5% 7 87.5% 28 93.3% 0.47
patients with type 2 diabetes, N %
Ability to systematically identify patients 16 76.2% 8 100.0% 24 82.8% 0.28
who have pre-diabetes, N %
EHR provides historical reports on 16 72.7% 7 87.5% 23 76.7% 0.64
patients’ lab results, N %
EHR provides reports on preventive health 16 72.7% 6 75.0% 22 73.3% 1.00
measures (e.g., physical activity, diet), N %
(Continued)
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TABLE 2 | Continued

Non-implementers N = 22 SDPI implementers N = 8 AllN =30 Significant

difference
(p-value)®

EHR is able to generate reminders about 16 72.7% 6 75.0% 22 73.3% 1.00

diabetes care targeted at the provider, N %

System boundaries and size

UIHO is a FQHC, N % 5 22.7% 5 62.5% 10 33.3% 0.08

Approximate number of patients served in 4,540 6,627 8,382 7,644 5,638 7,013 0.04

a fiscal year, Mean SD

Approximate number of patients receiving 272 280 593 513 362 378 0.05

care with type 2 diabetes®, Mean SD

Percentage of patients that identify as 71.9% 33.5% 53.9% 34.4% 67.2% 34.0% 0.15

AlI/AN®, Mean SD

Percentage of patients that prefer a 7.0% 11.1% 13.7% 24.3% 8.7% 15.3% 0.48

language other than English®, Mean SD

Location of my facility is accessible to 22 100.0% 8 100.0% 30 100.0% NA

patients, N %

Assist patients with transportation costs, 18 81.8% 8 100.0% 26 86.7% 0.55

N %

Agreements with other community-based 17 77.3% 7 87.5% 24 80.0% 1.00

organizations for patients to use relevant

services not available at the clinic (e.g.,

nutrition/meals, physical activity, housing,

financial needs, etc.), N %

Policies and procedures are in place for 22 100.0% 8 100.0% 30 100% NA
identifying specialty referrals, N %

Inter-organizational relationships, governance

and decision-making structure

Organization is in regular communication 21 95.5% 8 100.0% 29 96.7% 1.00
with the Indian Health Service, N %

Organization has a working relationship 21 95.5% 7 87.5% 28 93.3% 0.47
with its Board of Directors, N %

Community stakeholders participate in the 15 68.2% 8 100.0% 23 76.7% 0.14
organization’s decision-making process,

N %

Organization uses patient/family feedback 22 100.0% 8 100.0% 30 100.0% NA

to improve the quality of our services, N %
Organizational culture

Staff at my organization have high morale, 18 81.8% 8 100.0% 26 86.7% 0.55
N %

Clinic leadership is supportive of diabetes 22 100.0% 8 100.0% 30 100.0% NA
care and prevention services, N %

Most staff are AI/AN, N % 16 72.7% 4 50.0% 20 66.7% 0.38
Programs and departments often 22 100.0% 8 100.0% 30 100.0% NA
collaborate, N %

Organization leadership is visible and 21 95.5% 8 100.0% 29 96.7% 1.00
accessible, N %

Organization is trusted by patients, N % 21 95.5% 7 87.5% 28 93.3% 0.47
Family members/care givers are 21 95.5% 7 87.5% 28 93.3% 0.47

encouraged to participate in health
education activities, N %

SD, Standard Deviation; IQR, Inter-quartile range; MD, Doctor of Medicine; DO, Doctor of Osteopathic Medicine; PA, Physician Assistant; NF, Nurse Practitioner; RN, Registered Nurse;
BSN, Bachelor of Science in Nursing; MSN, Master of Science in Nursing; EHR, Electronic Health Record; FQHC, Federally Qualified Health Center.

aFisher’s exact tests and Kruskal-Wallis exact tests were used for identifying significant differences across groups for binary and continuous variables, respectively. Tests were not
computed for questions for which all UIHOs answered identically.

bData come from the IRS Form 990 for whichever reporting period contains April-May 2017.

®Question had 3-5 organizations with a missing response.
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key to implementing the programs (CDE, registered nurse, or
lifestyle educator for DP), if UIHOs do not have trained staff
onsite, they have to hire or train staff to take on the tasks of
implementing DP. Notably, implementers had significantly
larger total revenue than non-implementers, and lower percent
revenue from government grants and higher percent revenue
from program services (e.g., patient care). This flexibility in
funding may have positioned them better to adopt DP and
HH compared to non-implementers. The minimum eligibility
criteria to apply for DP and HH were defined as the ability to
implement the programs and to track individual-level participant
improvement to establish an evidence base. Presumably, a large
portion of the UIHOs did not meet the minimum criteria
and would likely need to strengthen their capacity in order to
implement one or both of the programs in the future; as such
resources dedicated to creating the necessary conditions for
implementation will be important.

According to the open-ended questions, key organizational
areas identified as priorities to strengthen in order to enable
broader uptake of effective and culturally appropriate diabetes
programs are: health workforce training, accreditation, and
hiring to increase lifestyle counseling, diabetes self-management
education, and diabetes clinical care capacity; improvement
of recruitment and retention of staff; assuring that data
infrastructure allows for UIHO staff to track patients with
diabetes and pre-diabetes who are eligible to participate in
DP and HH programs; and sufficient and consistent funding.
The concern that UIHOs expressed about sustainable funding
is closely linked to human resources, as trained staff can no
longer be supported when grant funding ends. In the area of
human resources, UIHOs face difficult decisions about whether
to prioritize building capacity internally or hiring new staff.
With respect to data capacity, the ability to track patients and
community members who are eligible to participate in evidence-
based diabetes prevention and care programs is critical for
assessing the program’s reach and representativeness, and for
ensuring equitable delivery.

Our study has several important strengths. All but three
of the UIHOs that were identified as actively offering services
in the country in 2017 participated; as such, it provides a
comprehensive view of diabetes prevention and care capacity
for AI/AN-serving safety net organizations in urban areas
nationwide. The study joins others in filling the research gap
on services and health needs of urban AI/AN people (17). The
study emphasized organizational capacity, a topic important for
uptake of evidence-based diabetes prevention and care programs.
Finally, open-ended responses related to strengths and challenges
revealed common priorities that may serve as a collective
roadmap for UIHO organizational capacity building in diabetes
prevention and care.

This study also has a few limitations. Participation in the
survey was not the same across the different UIHOs (some
sites had up to five respondents whereas others only had one).
Not all respondents replied to every question. It was difficult to
reconcile differing responses within an organization for certain
questions such as service offerings and the population served
by the organization. Due to the small number of UIHOs and

few implementers, we relied on non-parametric tests to examine
statistical differences; these tests do not allow for adjustment
by possible confounding factors, such as size. Finally, questions
focused on the capacity of organizations without addressing the
broader policy context. Questions about local, state and national
level factors that influence diabetes prevention and care within
UIHOs would have offered additional insight.

Our study identifies multiple topics that will benefit from
additional research. We propose to update and streamline the
survey for future use; a version with standard benchmarks and
priority areas could encourage UTHOs to operationalize change.
The Assessment of Chronic Illness Care instrument, which
assesses the domains of the Chronic Care Model, serves as a
tool for teams to assess their current level of implementation,
areas for improvement, and serves as a guide for future
implementation (18). Incorporating newly-developed measures
may also strengthen the survey in the future (19). It will be
important to make an effort to update the UIHOs potentially
eligible as implementers, given that the total number of UTHOs
varies according to source and has increased over time. We
identified several topics that would be beneficial to expand in a
future version of the survey. For example, with respect to human
resources, while important to enumerate staff with specific
training and skills, the qualitative portion of the survey pointed
to the importance of capturing other characteristics including
an emphasis on teamwork and a commitment to serving the
AI/AN community. Future analyses with complementary data
could explore questions such as whether there was a baseline
administrative capacity for implementing programs. Additional
analytic approaches such as factor analysis or system dynamics
could be conducted in the future, to better understand aspects of
the domains and the dynamic system in which diabetes care is
delivered (20-22).

There is an increased call in the field of dissemination
and implementation (D&I) for assessing context to understand
the conditions for improvement (23, 24). Recognizing the
diverse levels of organizational capacity captured by the
survey, we recommend carrying out additional research into
the dissemination and uptake of evidence-based diabetes
interventions to UIHOs. Simultaneous roll-out within UIHOs
with differing levels of capacity would allow for a better
understanding of the influence of organizational capacity on
the implementation and scale-up of diabetes programs in these
diverse settings. Some scholars in the field of implementation
science call for the explicit comparison of dimensions of
context in the design stage of research studies to increase our
understanding of the influence of context on implementation
(25). Surveys such as the one used for this study can identify
priority dimensions of context for such studies. Documenting
adaptations that are needed to facilitate increased uptake,
equitable delivery, and sustainment of DP and HH in UIHO
settings will also contribute to the field (26-29).

Policy and Practice Implications

Our study points to several priority policy and practice
implications. For the financial and economic resources domain,
UIHOs referred to the unpredictable and inconsistent nature
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of grant funds as a challenge. Implementers had a higher
percentage of revenue program services than grants. This may
have allowed some UIHOs more flexibility in considering
to be implementers. A concrete opportunity for expanding
stable funding for DP within UIHOs is through Medicaid
reimbursement. Funding from the Centers for Medicaid and
Medicare Services programs—and in particular Medicaid—has
been recognized as an important source for AI/AN people (30).
In 2017, 43% of UIHO patients were insured by Medicaid (31),
but only about half of the states where UIHOs are located have
Medicaid programs that reimburse for the DPP. To improve
funding for DP within UIHOs, states across the country should
make the DPP a Medicaid covered service. Another opportunity
to increase the number of sites that are in a position to take on the
implementation of DP and HH, or other evidence-based diabetes
interventions, would be for funders to support capacity building
in addition to implementation; funders could support a needs
assessment to identify capacity gaps, in addition to supporting
program implementation.

On a national scale, it is important to support initiatives to
train and retain staff involved in diabetes service implementation,
including registered dietitians and CDEs (32), to fill the needs of
UIHOs over the long term. Other positions such as pharmacists
and primary care team members may be central to program
implementation too (33). Established agreements and practicums
between University health professional programs and UIHOs
could help facilitate future placement of newly trained providers;
training programs that emphasize the historical and social
context of the population served by UIHOs are especially
promising (34).

While infrastructure of UTHOs is a recognized strength, many
do not have the full range of on-site infrastructure to support
patients in the prevention and self-management of diabetes
(kitchen facilities, on-site gym equipment, in-house pharmacy
and laboratory services). Aligning with and referring to other
programs and resources may be a way to facilitate the uptake of
diabetes programs such as establishing partnerships with public
recreation centers or gyms, nutrition education programs, and
nearby pharmacies and laboratories.

CONCLUSION

UIHOs offer an important opportunity to provide culturally
appropriate evidence-based diabetes prevention and care services
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