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ABSTRACT

Introduction: Project ECHO Diabetes is a tele-
education learning model for primary care
providers (PCPs) seeking to improve care for
patients with diabetes from marginalized com-
munities. Project ECHO Diabetes utilized expert

‘‘hub’’ teams comprising endocrinologists,
dieticians, nurses, psychologists, and social
workers and ‘‘spokes’’ consisting of PCPs and
their patients with diabetes. This Project ECHO
Diabetes model provided diabetes support coa-
ches to provide additional support to patients.
We sought to estimate the costs of operating a
Project ECHO Diabetes hub, inclusive of dia-
betes support coach costs.
Methods: Data from Project ECHO Diabetes
from June 2021 to June 2022 and wages from
national databases were used to estimate hub
and diabetes support coach costs to operate a
6-month, 24-session Project ECHO Diabetes
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program at hubs (University of Florida and
Stanford University) and spokes (PCP clinic sites
in Florida and California).
Results: Hub costs for delivering a 6-month
Project ECHO Diabetes program to five spoke
clinics were $96,873. Personnel costs were the
principal driver. Mean cost was $19,673 per
spoke clinic and $11.37 per spoke clinic patient.
Diabetes support coach costs were estimated per
spoke clinic and considered scalable in that they
would increase proportionately with the num-
ber of spoke clinics in a Project ECHO Diabetes
cohort. Mean diabetes support coach costs were
$6,506 per spoke clinic and $3.72 per patient.
Total program costs per hub were $129,404.
Mean cost per clinic was $25,881. Mean cost per
patient was $15.03.
Conclusion: Herein, we document real-world
costs to operate a Project ECHO Diabetes hub
and diabetes support coaches. Future analysis of
Project ECHO Diabetes will include estimates of
spoke participation costs and changes in health
care costs and savings. As state agencies, insur-
ers, and philanthropies consider the replication
of Project ECHO Diabetes, this analysis provides
important initial information regarding pri-
mary operating costs.

Keywords: Project ECHO Diabetes; Diabetes;
Cost; Tele-education; Hub; Spoke; Diabetes
support coaches

Key Summary Points

Project Extension for Community
Healthcare Outcomes (ECHO) Diabetes is a
hub-and-spoke tele-education learning
model designed to improve outcomes for
patients with diabetes treated in primary
care clinics that serve high-need
communities.

In addition to the traditional Project ECHO
model, Project ECHO Diabetes provides
diabetes support coaches to participating
spoke clinics for additional patient-level
engagement.

We report the cost at a hub of offering a
6-month, 24-session Project ECHO Diabetes
program and the cost of diabetes support
coaches for such a program.

The estimated hub cost of delivering a
6-month Project ECHO Diabetes program to
five spoke clinics was $96,873. The total cost
for the program with five spoke clinics is
estimated to be $129,404, with a mean cost
per clinic of $25,881 and a mean cost per
patient pf $15.03.

Hub and diabetes support coach costs
combined with spoke participation costs and
changes in health-care costs and patient
outcomes associated with Project ECHO
Diabetes will provide decision-makers with
valuable information when they consider
the replication of Project ECHO Diabetes.

INTRODUCTION

Project Extension for Community Healthcare
Outcomes (ECHO) Diabetes is a pragmatic
multi-year clinical trial conducted by the
University of Florida College of Medicine (UF)
and the Stanford University School of Medicine
(Stanford) to determine whether the Project
ECHO Diabetes model can improve outcomes
for patients with both type 1 diabetes (T1D) and
type 2 diabetes (T2D) treated in primary care
clinics serving medically underserved lower
socioeconomic status (SES) communities [1–6].
Developed at the University of New Mexico, the
Project ECHO� model employs a hub-and-spoke
design in which experts at a hub provide tele-
education learning opportunities and real-time
consultative support on specific topics to pri-
mary care providers (PCPs) in a group of com-
munity clinics serving medically underserved
communities called spokes [7].

In Project ECHO Diabetes, consistent with
the traditional Project ECHO� model, partici-
pating spoke clinics receive weekly tele-educa-
tion sessions including a didactic presentation
and case study discussion using Zoom (Zoom
Video Communications, San Jose, California,
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United States), real-time access to support from
multidisciplinary hub teams for complex med-
ical decision-making, and access to an online
repository of recorded tele-education sessions
and other diabetes resources for PCPs [1]. In
addition to the traditional Project ECHO�

model, Project ECHO Diabetes provides access
to diabetes support coaches for participating
spoke clinics for additional patient-level
engagement [5]. These coaches offer individu-
alized peer support for interested patients, as
well as providing other local diabetes manage-
ment support services.

While the primary aim of Project ECHO
Diabetes is to demonstrate the impact of this
intervention on the ability of PCPs to provide
specialty-level diabetes care and improve out-
comes for people living with diabetes, individ-
ual patient and population outcome data will
not be available until the project has completed
the follow-up of all enrolled cohorts. As such, in
this report, we focus on supporting a secondary
goal of Project ECHO Diabetes, namely facili-
tating the replication of Project ECHO Diabetes
in clinical, non-research settings. To provide
timely information to decision makers consid-
ering replicating Project ECHO Diabetes pro-
grams, we analyzed the specific costs of
maintaining a Project ECHO Diabetes hub.
Specifically, we report on the estimated costs for
a hub to deliver a standardized 6-month,
24-session Project ECHO Diabetes tele-health
education program to a cohort of five commu-
nity primary care clinics.

METHODS

The Project ECHO Diabetes Intervention

We used data from the primary Project ECHO
Diabetes trial for the period June 2021 to June
2022. The main Project ECHO Diabetes study
included a 1-year stepped-wedge clinical trial in
which two programmatically identical 6-month
Project ECHO Diabetes program modules were
run sequentially in both Florida and California
between June 2021 and June 2022 [5]. Six spoke
clinics in California and four spoke clinics in
Florida participated in the first module between

June 2021 and November 2021 (cohort 1). Five
different spoke clinics in California and five
different spoke clinics in Florida participated in
the second module from December 2021 to
June 2022 (cohort 2). Consistent with the intent
to reach populations in geographic areas distant
from the academic medical centers that served
as the hubs, the recruited spoke clinics were
distributed widely across both Florida and Cal-
ifornia and served a diverse population of
patients. The names of participating clinics
from both states in this study are given in
Supplementary Table 1, and locations are
shown in Fig. 1. Spoke clinics reported the
numbers of their patients with diabetes on
spoke intake forms collected prior to onboard-
ing. Both hubs assembled multidisciplinary
teams of adult and pediatric endocrinologists,
certified diabetes care and education specialists
(CDCESs), psychologists, nurse practitioners,
dieticians, project managers, and others, with
some differences between the institutions in the
compositions of these teams. In addition, guest
speakers provided educational sessions on
topics relevant to their specific area of expertise.
The weekly hour-long educational sessions,
which included a didactic presentation and
case-based discussions, were offered remotely
via Zoom.

Cost Calculations

The principal investigators of both the Stanford
and UF study teams developed the personnel
rosters and time budgets for hub staff that were
needed to operate a 6-month, 24-session Project
ECHO Diabetes program. These time and per-
sonnel budgets were based on the principal
investigators’ experience running variations in
the program from 2019 to June 2022 and were
further informed by information from inter-
views with and time diaries provided by Project
ECHO Diabetes hub staff. Time spent in activi-
ties related to the research aspects of Project
ECHO Diabetes (research training, data collec-
tion, patient recruitment, etc.) were excluded
from the implementation cost analysis.

To value the time spent in hub activities,
each member of the hub team was assigned an
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hourly wage from national databases of wages
in healthcare and academic/research organiza-
tions [8, 9] based on the team member’s cre-
dentials and role in the project. Detailed wage
information is provided in Supplementary
Table 2. Assigned wages were multiplied by the
estimated hours worked by each team member
and summed over all the team members to get
the wage costs of delivering a 6-month, 24-ses-
sion Project ECHO Diabetes program. Total
wages were increased by 36% (the mean fringe
benefit rate at both UF and Stanford) to obtain
total hub personnel costs.

In a similar fashion, each guest presenter was
assigned an hourly wage based on their cre-
dentials. That wage was multiplied by 1.5 h, the
estimated time needed to develop and present a
30-min ECHO didactic presentation, and sum-
med over all the guest presenters to yield the
value of the guest presenters’ time during a
6-month Project ECHO Diabetes program. The
price of a Zoom Business license for non-profits
($20 a month) was multiplied by six to yield the
cost of using Zoom for the teleECHO sessions
[10]. For both UF and Stanford, personnel costs

were combined with the guest presenter and
Zoom costs to get total hub costs for a 6-month
Project ECHO Diabetes program.

Total hub costs were divided by the number
of spoke clinics and the number of spoke clinic
patients with diabetes to get the average cost
per spoke clinic and average cost per spoke
clinic patient with diabetes, respectively. The
means of the UF and Stanford cost measures are
referred to as the average hub costs for the
intervention and are estimates of the hub costs
of a Project ECHO Diabetes program delivered
from a single hub.

Diabetes Support Coaches Cost
Calculation

Peer coaches are not a standard element of
Project ECHO programs. As such, the costs of
diabetes support coaches are reported as both
standalone costs and as costs incorporated into
the total cost of hub operations, as subsequent
funding models for Project ECHO Diabetes may
or may not include funding for diabetes support

Fig. 1 Map of community health centers participating in
Project ECHO Diabetes. In cohorts 1 and 2, UF worked
with 9 and Stanford with 11 spoke clinics as Project

ECHO Diabetes research sites. All participating clinics
were either Federally Qualified Health Centers or in an
area of high deprivation [4]
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coaches. The costs of the diabetes support coa-
ches are reported on a per spoke clinic basis.

Compliance with Ethics Guidelines

The Project ECHO Diabetes intervention and
assessment is approved by the Stanford
University and University of Florida institu-
tional review boards (IRBs) and conducted in
compliance with the standard of Good Clinical
Practice and the Declaration of Helsinki of 1964
and its later amendments. Participating spokes
and PCPs signed a ‘‘spoke articulation agree-
ment’’ that outlined expectations for participa-
tion. Consent to participate was obtained from
enrolled participants in the study. The consent
process detailed the risks and benefits of partic-
ipation in the study, along with an acknowl-
edgement of future publication possibilities.
The protocol number for Stanford University’s
approved protocol is 54198 and the protocol
number for the University of Florida’s approved
protocol is UF IRB201800382.

RESULTS

Table 1 shows the hub cost of a Project ECHO
Diabetes program excluding the costs of the
diabetes support coaches. The mean hub cost of

delivering a 6-month Project ECHO Diabetes
program to four to six spoke clinics was
$96,873. Personnel costs at both Stanford and
UF were the principal determinants of total hub
cost. Costs at UF ($101,962) were approximately
11% greater than at Stanford ($91,783). This
difference in cost was driven mainly by the
difference in hours reported by the two hubs.
Stanford, however, reported hourly costs which
were 17% greater than UF. This indicates that
Stanford used proportionately more high-wage
personnel than UF since the same wage rates
were used to value the Stanford and UF budgets.

Table 2 presents the hub costs averaged
across spokes and across spoke clinic patients
with diabetes. The mean cost per spoke clinic
was $19,673 and the mean cost per spoke clinic
patient was $11.37. These measures of cost are
dependent not only on the total costs at each
hub, but also on the number of clinics and
patients in each cohort of spoke clinics. Because
UF had 9 spoke sites and Stanford had 11, the
cost per spoke clinic ($22,658) was 36% greater
for UF than for Stanford. However, cost per
patient was similar between institutions, as the
UF clinics served more patients with diabetes
(8656 for UF and 8368 for Stanford).

Table 3 presents the cost of a diabetes sup-
port coach for a single spoke clinic and on a per
patient basis. Diabetes support coach costs were
estimated on a per spoke clinic basis and were
considered scalable in that they would increase
proportionately to the number of spoke clinics
in a Project ECHO Diabetes cohort. The mean
cost for a single spoke clinic was $6,506 and the

Table 1 Estimated hub costs of a 6-month, 24-session
project ECHO diabetes program (excluding the cost of
diabetes support coaches)

Components of hub
costs

Stanford UF Mean

Hub personnel including

fringe

$90,725 $101,308 $96,017

Guest presenters $938 $534 $736

Zoom $120 $120 $120

Total cost $91,783 $101,962 $96,873

Personnel hours 1200 1562 1381

Cost per hour $76.49 $65.28 $70.89

Table 2 Measures of hub costs for Project ECHO Dia-
betes (excluding the cost of diabetes support coaches)

Measures of hub costs Stanford UF Mean

Total cost $91,783 $101,962 $96,873

Number of spoke clinics 5.5 4.5 5.0

Cost per clinic $16,688 $22,658 $19,673

Number of patients 8368 8656 8512

Cost per patient $10.97 $11.78 $11.37
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mean cost per patient was $3.72. The reason for
the difference in costs between Stanford
($4880) and UF ($8133) was that diabetes sup-
port coaches at UF spokes worked 67% more
hours than diabetes support coaches at the
Stanford spokes (260 versus 156 h in a 6-month
program). In addition, UF spoke clinics had 26%
more patients (n = 1923) on average than the
Stanford spokes (n = 1521), which narrowed the
difference in the cost per patient between the
two hubs. The extent of communication
between patients and coaches varied greatly by
spoke clinic and over time, making it chal-
lenging to describe the variation in coach costs
among spokes more fully.

Table 4 presents the estimated combined
hub and diabetes support coach costs of offering
a 6-month, 24-session Project ECHO Diabetes
program to a cohort of five spoke clinics using
mean costs from Tables 1, 2, 3. These costs
represent the cost of a program where hub and
diabetes support coach costs are financed
through funding from the hub, as in the pro-
gram offered in Project ECHO Diabetes. The

total cost for the program is estimated to be
$129,404, the cost per clinic $25,881, and the
cost per patient $15.03. It is worth noting,
however, that these estimates are only averages
and that actual costs could vary, as we have seen
in the more detailed parts of this analysis above.
Differences in costs at the hubs, the hours
worked by coaches, and the number of patients
in the spoke clinics could all affect total costs, as
well as costs per patient.

DISCUSSION

Despite the widespread implementation of
Project ECHO� programs to address a variety of
health care issues, there appear to be few pub-
lished studies of the costs of these programs [11]
and even fewer still with regard to using Project
ECHO� to improve outcomes in people with
diabetes [12]. Moreover, Project ECHO Diabetes
employed diabetes support coaches, which is a
relatively novel addition to traditional Project
ECHO� programs [13]. Additionally, some hub
team time and resources were spent recruiting,
training, and managing the diabetes support
coaches in both the capacity of acting as a peer
support coach and in research-specific activities.
While efforts were made to eliminate all
research-related activities from this analysis, it
remains challenging to fully compare the
‘‘clinical’’ hub costs documented in this study
with the costs of other Project ECHO� pro-
grams. Nonetheless, the estimated mean hub
cost of a 6-month Project ECHO Diabetes pro-
gram, excluding the costs of diabetes support
coaches and research activities, was $96,873.
This is consistent with a previous report sug-
gesting that the average annual costs of imple-
menting an ECHO program are $200,000 per
year [14].

Although the Project ECHO Diabetes pro-
grams offered by Stanford and UF used the same
curriculum and format, there were differences
between UF and Stanford in total hub costs
(11%), hub costs per personnel hour (17%), and
staff hours (30%). Since the estimates presented
here used the same wage rates to value the time
of hub personnel, geographic and/or institu-
tional differences in wage rates cannot account

Table 3 Diabetes support coach costs per clinic and per
patient

Cost of coaches Stanford UF Mean

Cost for a single spoke coach $4880 $8133 $6506

Hours worked in 6 months 156 260 208

Cost per hour $31.28 $31.28 $31.28

Mean patients per clinic 1521 1923 1722

Cost per patient $3.21 $4.23 $3.72

Table 4 Mean total costs for a five-spoke, 6-month Pro-
ject ECHO Diabetes program

Mean cost per hub $96,873

Cost for 5 diabetes support coaches $32,531

Total cost $129,404

Mean cost per spoke clinic $25,881

Mean cost per patient $15.03
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for these differences. Differences in the com-
position of the hub teams, staff hours, and costs
per personnel hour indicate the flexibility in the
Project ECHO Diabetes model to deliver the
intervention at the two hubs and explain some
associated differences in cost. It may be possible
to offer the Project ECHO Diabetes program
with other combinations of personnel and
hours worked and through nonacademic hubs,
such as the ECHO Diabetes Action Network
[15]. Some of these combinations may be less
expensive than the ones used in this project and
may be worth exploring in the future.

Stanford and UF hub costs per patient were
similar. There were fewer spoke clinics in the UF
cohorts but, on average, UF spoke clinics had
more patients. Differences in the average size of
the spoke clinics in a cohort can have a con-
siderable impact on the cost per patient. For
example, the five smallest spoke clinics among
all the clinics in cohorts 1 and 2 had a total of
3120 patients with diabetes, while the five lar-
gest had 18,014 patients, almost six times as
many. Accordingly, all things equal, the cost
per patient in a cohort made up of the smallest
clinics ($41) would be almost six times as large
as the cost per patient in a cohort made up of
the largest clinics ($7). That said, it is more
important to consider the relationship between
patient outcomes and the total cost of sup-
porting all patients served by a Project ECHO
Diabetes hub. This is an area for further
research. Nonetheless, the issue of economies of
scale may be an important component when
considering real world hub costs, as costs
beyond those related to diabetes support coa-
ches are largely fixed.

Although an effort was made to exclude costs
related to the research aspects of Project ECHO
Diabetes in this analysis, it may be that some
costs of the research, such as the time involved
with maintaining good relationships with the
spoke clinics to facilitate data collection for
research, are captured in this analysis. In addi-
tion, clinics other than the 11 cohorts 1 and 2
spoke clinics participated in Project ECHO Dia-
betes during the June 2021 to June 2022 period.
Some were education-only clinics which did not
provide any data or receive support for diabetes
support coaches, and some were from the pilot

period (pre-June 2021). The participation of
these clinics may have raised the cost of the
intervention, but by an indeterminant amount.

Personnel time was estimated using hourly
wages from national databases of wages. Most
ECHO� projects are implemented by academic
centers. Although the databases did not include
detailed wages for all positions in academic
organizations, they included wages from health
care and academic/research organizations and,
therefore, should provide reasonable approxi-
mations. Appendix Table 2 provides the specific
wage rates used and the sources for each of the
hub personnel types. Other organizations seek-
ing to implement Project ECHO Diabetes can
evaluate how their local wage rates compare to
those used here to inform efforts to extrapolate
our findings to their settings.

Since the Project ECHO Diabetes program
had been operational for several years before
June 2021, the costs reported here may not fully
reflect the costs of developing the Project ECHO
Diabetes curriculum from scratch and of
recruiting the spoke clinics in cohorts 1 and 2,
which were recruited prior to June 2021. How-
ever, the costs to other organizations seeking to
replicate Project ECHO Diabetes may be similar
to those reported here. For example, in non-re-
search applications, there may be fewer
recruitment costs. The project may originate at
the request of payers, such as Medicaid pro-
grams or health plans, or through organiza-
tional or community self-identification; in
these cases, spoke sites may already be identified
and do not need to be specifically recruited.
However, the hub would still need to devote
effort to build relationships and foster a learn-
ing community for successful implementation,
and these costs should be considered. New
Project ECHO Diabetes programs could also
adapt existing curricula, such as that developed
for the current project, as seen in Supplemen-
tary Table 3; consequently, rather than building
the curricula from scratch, they would need to
factor in only the costs associated with the
personnel time required to update and deliver
the program.

Project ECHO Diabetes was financed by a
grant to the hubs which included funding for
diabetes support coaches at each spoke.
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Notably, a question on a survey of Project
ECHO Diabetes spoke providers asked how
much the respondent would be willing to pay to
participate in Project ECHO Diabetes. Only 42%
(31 of 88) of respondents indicated a willingness
to pay to participate in Project ECHO Diabetes,
suggesting that charging a fee to defray the hub
costs of Project ECHO Diabetes may have a
limited chance of success. While philanthropic
support has been an important source of fund-
ing for Project ECHO programs to date, interest
from private insurance companies and state and
federally funded health care delivery programs
has increased in recent years, suggesting that
funding for ECHO programs from non-philan-
thropic sources may be feasible [16]. Our data,
while currently limited to hub costs, provide an
important benchmark for those seeking to
replicate ECHO programs.

As noted above, a limitation of this study is
that it does not include the costs of recruiting
spoke clinics and of developing the curriculum
for the trial. Both activities occurred prior to the
study period. In addition, although efforts were
made to exclude research costs, some personnel
performed both research and program imple-
mentation activities, so it may be that some
research costs are included in the reported cost
estimates. Also, costs incurred by patients are
not a part of this study and would be incidental
to the changes in diabetes care offered by pro-
viders because of the intervention. Such costs
may be important considerations in ECHO
replication work, and future efforts should be
made to capture that information. Lastly,
although Project ECHO Diabetes involved two
hubs and 20 geographically dispersed spoke
clinics in two different states, it may be that the
findings reported herein are not easily general-
izable to certain other settings.

CONCLUSION

Costs at the hubs of delivering Project ECHO
Diabetes programs represent one component of
the costs of the Project ECHO Diabetes inter-
vention. Other studies are underway to measure
spoke costs to participate in Project ECHO Dia-
betes and the changes in patient health care

costs associated with Project ECHO Diabetes.
Those studies, when combined with this one,
will present a fuller picture of the total cost of
the Project ECHO Diabetes intervention. The
total cost data, combined with research into the
impact of Project ECHO Diabetes on patient
care and health outcomes (in progress), will
provide decision-makers with valuable infor-
mation when they consider the replication of
Project ECHO Diabetes.
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