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An Analysis of Social and Economic Impact

’

of the Huntsman Mental Health Institute

Executive Summary

In 2023, the Sorenson Impact Institute and the
Health Economics Core (HEC) of the Utah Clinical
& Translational Science Institute embarked on a
project to document the social and economic impact
of Huntsman Mental Health Institutes (HMHI)
programs and activities, as well as potential high impact
opportunities available to HMHI. This report is part of
that project. It focuses on: 1) the geographic distribution
of mental health care services, 2) public peceptions
around Substance Use Disorder (SUD), 3) Emergengy
Department (ED) utilzation, and 4) the local economic
impact of HMHI’s federally funded research.

Main Takeaway

HMHI provides high impact mental health services
to Utah patients, saves money for both them and their
insurers by reducing ED utilization, and contributes
meaningfully to the local economy by bringing federal
research dollors to Utah. The institute has opportunities
to increase its impact by expanding rare services,
improving perceptions of people with SUDs, and
turther reducing ED utilization.

Key Findings

1. HMHI provides several high impact services that
would be difficult for Utah patients to access but for
the institute. These include services for treatment
resistant mood disorders and detoxification, among
others. To the extent that there is unmet demand
for these services, expanding them into further
HMHI facilities could be critical for Utah residents
with mental health conditions. In addition, HMHI
should carefully consider how the organization aims
to be a key part of meeting Utah’s growing need for
mental health care over the next four decades.

2. Programs aiming to decrease SUD stigma should
focus on Protestants, Catholics, veterans, residents of
rural counties, and those without health insurance.
Most Utah residents express sympathy toward

individuals with SUDs, but these groups are less
likely to do so.

3. Visits to HMHI clinics reduced patients’ utilization of
ED and inpatient care afterward, compared to their
use before their clinic visits. This was true for every
clinic we examined. The utilization reductions
resulted in very meaningful cost savings. Even
earlier intervention in HMHI clinic settings could
further reduce ED and inpatient visits and therefore
costs to patients and their insurers.

4. Efforts to reduce preventable ED use may benefit
from both targeting high-risk patient subgroups and
tailoring engagement strategies to program-specific
needs. There is large variety across HMHI programs
in predicted risk for an ED visit within the 30 days
following a HMHI program visit. Higher predicted
ED risk was concentrated in programs serving more
acute or crisis-oriented populations, such as the
Receiving Center and Behavioral Health Services
Clinic.

5. Interventions that promote patient engagement may
also help reduce preventable ED use. Higher patient
engagement is related to both reduced risk of near-
tuture ED utilization and delayed time to next ED
visit after a visit to an HMHI program.

6.Between 2018 and 2023, HMHI’s federally funded
research activities resulted in more than $76 milion
in economic output and added more than 350 jobs to
the local economy. These economic gains primarily
impact the professional, scientific, and technical
services industry, but all local industries are
impacted to some extent.
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Chapter 1. Geographic Accessibility of
Huntsman Mental Health Institute Services

Introduction

Mental illnesses are very common health
problems in Utah. Estimates based on the
National Survey of Drug Use and Health
and the Utah Behavioral Risk Factor
Surveillance System Survey (Utah BRESS)
show that approximately 26.86% of adults,
or 599,000 individuals, in the state had any
mental illness in 2019. This was the high-
est rate in the nation. Of those 599,000, an
estimated 49.7% did not receive treatment
and 27.9% sought care but did not receive
the treatment they needed.’ More Utahns
with any mental illness have private insur-
ance than the national average (78.8% vs.
59.6%). Fewer are covered through Medic-
aid (7.0% vs. 21.6%), and the proportion of
adults with any mental illness who are un-
insured is similar to the national average
(11.3% vs. 11.1%).>? In national research,
uninsurance and cost of care are frequent-
ly related to unmet need for care. Other
characteristics related to unmet need for
care are structural barriers, perceived stig-
ma, individuals’ minimization of their own symptoms,
and individuals’ perceptions of low treatment effec-
tiveness. Structural barriers can include not knowing
where to go for mental health treatment, not having
time to receive treatment, or finding it inconvenient to
attend treatment.*

WASHINGTON

This chapter explores one potential facet of structural
barriers to mental health care in Utah—the geographic
distribution of mental health care facilities and services
in the state. We focus on 1) the role Huntsman Mental
Health Institute (HMHI) plays in this snapshot of facil-
ity distribution, and 2) potential opportunities HMHI
might have to expand the distribution of impactful
services and programs. Figure 1.1 shows the locations
of mental health care facilities in Utah, the names and
locations of each county, and the population size in
each county. See Table A.1 in Appendix A for more in-
formation describing mental health care facility distri-
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Data from 2020 N-MHSS and U.S. Census Bureau

Figure 1.1 Population Size and Distribution of Mental Health Care Facilities in Utah
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bution by county.

In November 2019, the University of Utah announced
a historic commitment of $150 million from the
Huntsman Foundation to establish HMHI, an expan-
sion of the previously existing University Neuropsy-
chiatric Institute. The institute’s mission is to “advance
mental health knowledge, hope, and healing for all.” It
is part of an academic health system working to trans-
form mental health care through community, research,
clinical, and education initiatives. Through these
initiatives, HMHI aims to reduce stigma and promote
healing across Utah and the nation. See Appendix B for
more information about HMHI and its programs.

In 2023, the Sorenson Impact Institute and the Health
Economics Core (HEC) of the Utah Clinical & Trans-
lational Science Institute embarked on a project to
document and value the social and economic impact
of HMHT’s programs and activities.” Through this
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work, the Sorenson Impact Institute and HEC con-
ducted background research and qualitative interviews
with HMHI stakeholders to identify over 20 HMHI
programs as Tier 1 activities having “high impact and
potential for monetization.” They are Safe UT, neu-
robehavior HOME program, maternal mental health
services, treatment resistant mood disorder (TRMD)
services, mobile crisis outreach teams (MCQOT), sub-
stance use and recovery services, 988 suicide crisis line,
physical and mental health integration, trauma clinic,
youth residential treatment services, and day treatment
services, same-day psychiatry, autism spectrum disor-
der services, anti-stigma campaign, and Comprehen-
sive Assessment & Treatment (CAT) programs.

The National Mental Health Services Survey
(N-MHSS) is a source of national- and state-level data
on the mental health services delivery system reported
by both publicly and privately operated specialty men-
tal health treatment facilities.® The 2020 N-MHSS was
used as the primary data source in analyses for this re-
port (refer to Appendix C for additional information).
N-MHSS data for HMHI facilities were updated and
supplemented with information from HMHI program
managers. Summary analyses describe the current sta-
tus of mental health care facility distribution in Utah.
In black colored dots, Figure 1.1 shows there are 522 of
these mental health care facilities in Utah, nearly half
of which are in Salt Lake County. Of Utah’s facilities,
eight are Huntsman Mental Health Institute and Uni-
versity of Utah Health (HMHI facilities), shown in red
dots. There are six HMHI facilities in Salt Lake Coun-
ty, one in Davis County, and one in Summit County.
Four Utah counties—Daggett, Juab, Morgan, and Piute
counties— have no known mental health care facilities
of any kind, as reported in the 2020 N-MHSS. With
the exception of Morgan County, these are among the
least populous counties in the state.

According to the U.S. Health Resources and Services
Administration, there are mental health provider
shortages in every county in the state. This problem is
worse in rural and frontier areas than in urban areas.”
This may suggest that there are also too few facilities in
rural and frontier areas. It is worth noting that HMHI
has no facilities in such counties.

In many parts of the state, residents may have long
driving travel times to mental health care. Our geospa-
tial analysis shows the travel time from the population

center of Daggett County to the nearest mental health
care facility is approximately 135 minutes (see Table
A.1in Appendix A). The average travel time from Gar-
field County’s population center to its mental health
care facilities is 79 minutes. That figure in Millard
County is 77 minutes. Access to mental health care
may be easier in other counties. Millard, Garfield, and
Wayne counties have the highest number of facilities
per 10,000 population—despite Millard County’s status
as an area where drive times to care are high. Six coun-
ties in Utah have average drive times to care from their
population centers of less than 10 minutes.

In our analyses between the number of facilities in a
county and county characteristics— including popu-
lation size, socioeconomic status, mental health care
provider shortage level, the percentage of the popula-
tion that is uninsured, the percentage of the population
that is non-white or LGBTQ+, and disease preva-
lence—population size was the only statistically signif-
icant predictor of the number of facilities in a county.
Counties with higher populations tend to have more
facilities across a range of services than less populated
counties. In the event that HMHI plans to expand its
services through addition or expansion of facilities, it
may be useful to consider other factors beyond popu-
lation size in order to maximize the facility’s positive
impact on the mental health of Utah residents. See
Table A2 in Appendix A for summary data describ-

ing each county, including the variables used in this
regression and the results of our geospatial analysis for
drive time to care.

Data describing Utah’s geographic distribution of
need for mental health care is scarce. However, some
information describing the county-level prevalence of
depression and suicidal thoughts is available through
Utah BRFSS data®’. More information can be found
about our use of this data in Appendix C. Figures

1.2 and 1.3 show this information. In Figure 1.2 and
throughout this report, each mental health care facility
is represented by a dot. Red dots are those associated
with HMHI, and black dots represent all other facili-
ties. The proportion of individuals who have ever been
told they had depression in each county is shown via
the blue-green coloration—dark colors represent high
proportions and lighters colors represent low propor-
tions. Figure 1.3 is similar, but the blue-green color-
ation instead denotes the proportion of the population
who considered suicide in the past year. These figures
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suggest that the prevalence of mental health issues
may be highest in some of the counties with the fewest
mental health care facilities. Regression analysis shows
that a county’s prevalence of depression or suicidal
thoughts is not predictive of its number of mental

Figure 1.2 Mental Health Care Facilities and Depression
Prevalence in Utah

Depression
Prevalence

0.10t0 0.15
.~ 0.15t00.20
2 0.20t00.25
M 0.25100.30

Suppressed

Data from 2020 N-MHSS and 2016-2021 UT BRFSS

In the rest of this chapter, we describe the distribution
of individual mental health services across Utah: the
total number of facilities providing a service, the num-
ber of HMHI facilities providing that services, and the
geographic location of these facilities. Our results are
organized into sections which group the services based
on how common they are within Utah and HMHI.
The analyses in this chapter consider services as being
common in Utah if they are provided at more than 100
locations and as being common at HMHI if they are
provided at half or more HMHI locations. Otherwise,
they are considered to be provided at few locations (see

health care facilities in the same time period. See Ap-
pendix C for more information about the limitations of
these data, particularly in less populous counties.

Figure 1.3 Mental Health Care Facilities and Suicidality
Prevalence in Utah

Proportion who
Considered
Suicide
0.02t0 0.03
0.03t0 0.04
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Data from 2020 N-MHSS and 2019 & 2021 UT BRFSS

Appendix C for additional methodological informa-
tion). These sections are presented based on how im-
pactful we believe an opportunity to expand the group
of services might be, from highest to lowest potential
impact: 1) distinctive HMHI services, 2) uncommon
in Utah and provided at few HMHI locations, and 3)
common in Utah but provided at few HMHI. Services
that are common in Utah and commonly provided at
HMHI can be found in Appendix D. The chapter closes
with a brief discussion of what population growth pro-
jections might mean for HMHI's strategic growth.
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Distinctive HMHI Programs

HMHTI’s Treatment Resistant Mood Disorders pro-
gram—a Tier 1 program—is unique in the state. This
program is designed to provide treatments for those
with diagnosed mood disorders such as depression,
bipolar disorder, and schizoaffective disorders whose
conditions have been resistant to medication-based
treatments. Specifically, the program provides electro-
convulsive therapy, transcranial magnetic stimulation,
and ketamine infusion therapy. These treatments are so
uncommon in Utah as to represent particularly distinc-
tive services offered by HMHI. As a result, expansion of
these services to additional locations in the state could
represent a very meaningful opportunity for HMHI,
given likely future demand for these service.

Electroconvulsive Therapy

The N-MHSS data defines electroconvulsive therapy
(ECT) as a treatment using low-voltage stimulation
of the brain to intentionally triggering a brief seizure
of the brain and thereby treat some forms of major
depression, acute mania, and schizophrenia. This
potentially life-saving intervention is typically consid-
ered when other therapies have failed, when a person
is seriously medically ill and/or unable to take medica-
tion, or when a person is very likely to die by suicide.
Substantial improvements in the equipment, dosing
guidelines, and anesthesia have significantly reduced
the side effects. Five facilities in Utah provide ECT
services, two of which are HMHI facilities (see Figure
1.4).

Figure 1.4 Mental Health Care Facilities with
Electroconvulsive Therapy

™

2 of 5 facilities are HMHI facilities

Both of these HMHI facilities are located in Salt Lake
County. As shown in Figure 1.5, no facility (including
HMHI facilties) providing ECT is located in a densely
populated Census Tract area relative to other nearby
Census Tracts. Research has not examined whether

a relationship exists between population density and
treatment resistant mood disorders. However, some
studies suggest that individuals living in areas with
high population density are at higher risk of devel-
oping depressive disorders." This could potentially
suggest that people with treatment resistant mood dis-
orders disproportionately reside in census tracts with
high population density. If that is true, the opportuni-
ty to expand ECT services into high population density
areas could be impactful.

Figure 1.5 HMHI Facilities with Electroconvulsive
Therapy, with Population Size by U.S. Census Tract

{P/opulaﬁon Size
| 0 10,

1 15,00 to 20,000

Transcranial Magnetic Stimulation
The N-MHSS defines transcranial magnetic stimu-
lation (TMS) as a noninvasive procedure that uses
magnetic fields to stimulate nerve cells in the brain

to improve symptoms of depression. TMS creates a
magnetic field to induce a small electric current in a
specific part of the brain; the current comes from the
magnetic field created by an electromagnetic coil that
delivers pulses through the scalp. TMS is typically
used when other depression treatments have not been
effective, and there is ongoing research on the use of
TMS to treat post-traumatic stress disorder (PTSD)
and other mental health conditions. Only nine facil-
ities in Utah provide TMS services, two of which are
HMHI facilities (see Figure 1.6). While these facilities
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Figure 1.6 Mental Health Care Facilities with ing ECT and TMS—two are located in rural Utah (see
Transcranial Magnetic Stimulation Figure 1.8).
Figure 1.8 Mental Health Care Facilities with
Ketamine Infusion Therapy
.

&
il

: x ‘-

Bl > y

2 of 9 facilities are HMHI facilities

_'_]_\_n—

are distributed across a broader area of the state than T of 14 faciliios ar VAl faciiiios
those providing ECT, they remain concentrated en-
tirely on the Wasatch Front. As with ECT, most of the ~ As with the other two services provided to patients

facilities providing TMS are not in highly populated with treatment resistant mood disorders, facilities
Census Tract areas (see Figure 1.7). That carries similar  providing ketamine infusion therapy tend not to be
implications as in the case of ECT. located in highly populated areas, including the HMHI
facilities that provide this service (see Figure 1.9).
Figure 1.7 HMHI Facilities with Transcranial Magnetic Figure 1.9 HMHI Facilities with Ketamine Infusion
Stimulation Therapy

Again, the implications of this are that an opportunity

Keta.m'l ne. l nfu5|on Therapy o to expand these treatment resistant mood disorder
Ketamine infusion therapy involves the administration  treatments into areas of high population density could
of a single infusion or a series of ketamine infusions be impactful.

for the management of psychiatric disorders (e.g., ma-
jor depressive disorder, post-traumatic stress disorder,
acute suicidality). There are 14 facilities in Utah pro-
viding this service, one of which is an HMHI facility.
These facilities are less centralized than those provid-
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Uncommon in Utah and Provided at Few HMHI Locations

6

Some mental health and substance use services are sub-
jectively uncommon at the state level—located at fewer
than 100 facilities—and provided at few HMHI facili-
ties—less than half of HMHTIs eight facilities. Oppor-
tunities to expand these services to other facilities may
still be high impact for Utah.

Chronic Disease Management
Chronic disease management is a systematic approach
to improving health care for people with chronic dis-
ease. A facility is considered to provide such services
in N-MHSS data if it provides services such as case
management, continuous quality improvement, dis-
ease management, patient self-management, physician
education, organizational support, and a chronic care
model. These services may be provided as part of HM-
HI's NeuroBehavior HOME program, which is a Tier 1
program at HMHI. Chronic disease management ser-
vices are quite uncommon among mental health care
facilities in Utah—provided at only 31 facilities in the
state (Figure 1.10). It is also provided at relatively few
HMHI locations—three of the systems facilities, all in
Salt Lake County—which may represent an opportu-
nity for high-impact growth via provision at more of
HMHT's locations outside that county.

Figure 1.10 Mental Health Care Facilities with Chronic
Disease Management

_'—\_|__n—

3 of 31 facilities are HMHI facilities

Intensive Case Management
The geographic distribution of intensive case man-

agement (ICM) services is similar to that of chronic
disease management. Intensive case management is
defined in the N-MHSS as a key part of the contin-
uum of mental health care for persons with serious
mental illness. It involves building a caring, trusting
relationship with the consumer, promoting consumer
independence through the coordination of appropriate
services, and providing ongoing, long-term support

as needed by the consumer to function in the least
restrictive, most natural environment and achieve an
improved quality of life. Intensive case managers fulfill
a vital function for consumers by working with them
to realize personal recovery goals and providing the
support and resources that consumers need to achieve
goals, stabilize their lives, and improve their quality of
life. Such services may be provided across several Tier
1 programs at HMHI for individuals experiencing seri-
ous mental illness, e.g., the Treatment Resistant Mood
Disorders Program. Only 47 facilities in the state
provide this service and, again, it is provided at three
HMHI facilities in Salt Lake County (Figure 1.11). As
with chronic disease management, this service also
represents an area for potential expansion of high-im-
pact services outside Salt Lake County.

Figure 1.11 Mental Health Care Facilities with
Intensive Case Management

[ ]
3 of 47 facilities are HMHI facilities

Detoxification Services

Another high-impact Tier 1 program at HMHI is its
Substance Use and Recovery program. As part of that
program, several HMHI facilities provide detoxifica-
tion services. Such services are relatively uncommon,
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both statewide and across HMHI locations. Detoxi-
fication services of any kind are provided at only 64
facilities in the state, two of which are Salt Lake Coun-
ty HMHI facilities (Figure 1.12). The Utah Behavioral
Health Master Plan published by the Kem C. Gardner
Policy Institute at the University of Utah specifical-
ly notes that there are meaningful inconsistencies in
access to detoxification services in the state and recom-
mends that systems expand to include substance use
disorder treatment more comprehensively across their
organizations."!

Figure 1.12 Mental Health Care Facilities with
Detoxification Services

Figure 1.13 Mental Health Care Facilities with
Alcohol Detoxification

2 of 52 facilities are HMHI facilities

Figure 1.14 Mental Health Care Facilities with
Benzodiazephine Detoxification

2 of 64 facilities are HMHI facilities

The number and geographic distribution of
detoxification services for specific substances vary. All

are uncommon in Utah and provided at the same two —

Salt Lake County HMHI locations (Figures 1.13 .

through 1.17). Opioid detoxification is provided at the 2 of 49 facilities are HMHI facilities
greatest number of locations in the state (62 facilities), Figure 1.15 Mental Health Care Facilities with
and benzodiazepine detoxification services are provid- Cocaine Detoxification

ed at the fewest (49 facilities). It is particularly import-
ant to note that no detoxification facilities of any kind
appear to be present in Summit County, as reported
through the N-MHSS. HMHI does have a facility lo-
cated in Summit County, which is not currently pro-
viding detoxification services. Depending on factors
including the geographic distribution of demand for
such services, travel distances to detoxification care
from Summit County to the nearest facility, and other
logistical considerations, the expansion of detoxifica-
tion services to HMHI’s Summit County location may R
represent a high-impact opportunity.

2 of 52 facilities are HMHI facilities
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Figure 1.16 Mental Health Care Facilities with
Methamphetamine Detoxification
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2 of 55 facilities are HMHI facilities

Figure 1.17 Mental Health Care Facilities with Opioid
Detoxification

2 of 62 facilities are HMHI facilities

It is also worth noting that few mental health care fa-
cilities—six—in the state provide detoxification in

an inpatient setting, two of which are HMHI facili-

ties (Figure 1.18). Most such services are provided in
outpatient or other care settings. This may make the
expansion of HMHI’s inpatient detoxification services
to other HMHI locations particularly impactful. There
is very little information about the geographic distribu-
tion of individuals with the potential need for services

Figure 1.18 Mental Health Care Facilities with
Inpatient Detoxification

x
T

| s

2 of 6 facilities are HMHI facilities

Figure 1.19 Mental Health Care Facilities and Binge
Drinking Prevalence, by County

Binge Drinking
Prevalence
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Data from 2020 N-MHSS and 2016-2021 UT BRFSS

to treat Substance Use Disorder; however, some infor-
mation is available that describes the potential number
of adult Utahns who are currently binge drinking in
each county—one potential indication of Alcohol Use
Disorder (AUD)."* Figure 1.19 shows all facilities in
Utah mapped against the prevalence of binge drinking
in the state. As with previous figures using Utah BRFSS
data, light blue-green coloration indicates a low pro-
portion of residents have engaged in binge drinking
and dark blue-green coloration indicates a high pro-
portion of the same. Summit County has the highest
proportion of residents who have engaged in binge
drinking. Salt Lake County has the second highest (see
Table A2 in Appendix A).
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Many mental health care facilities are located in Salt
Lake County, but far fewer are located in Summit
County—only two, one of which is an HMHI facility
that provides treatment for SUD and other related
issues but does not provide detoxification services, to
our knowledge. AUD frequently co-occurs with other
substance use disorders.>'* That may suggest a similar
pattern of prevalence for all SUDs and could therefore
imply there is an opportunity for high-impact service
expansion in Summit County. However, given that
information describing the potential treatment need
for SUD and other related issues is so limited, more
information should first be obtained to understand the
potential demand for these services in Sumit County

Onsite Psychiatric Emergency

Services

Another service that is uncommon statewide and
provided at few HMHI facilities is onsite psychiatric
emergency services. Three of the state’s 34 facilities
providing this service are HMHI facilities. All three of
those facilities are in Salt Lake County (Figure 1.20).

Figure 1.20 Mental Health Care Facilities with Onsite
Psychiatric Services

IR

s

[ )
3 of 34 facilities are HMHI facilities

Mobile Crisis Qutreach Teams
(MCQOT)

HMHI provides offsite crisis services, largely for indi-
viduals living in Salt Lake County, through which in-
didivuals in urgent need of mental health services can
receive fast, free mental health care from certified peer

support specialists or licensed clinicians. SAMHSA’s
N-MHSS data examines similar services--offsite psy-
chiatric services. These are defined in the data as crisis
intervension teams that provide care for acute mental
health issues offsite. These services may be provided
in support of local law enforcement agencies called to
respond to mental-health related incidents. They are
quite uncommon in Utah and currently provided at
one of HMHI's eight facilities (Figure 1.21)

Figure 1.21 Mental Health Care Facilities with Offsite
Psychatric Services

B

[ ]
1 of 29 facilities are HMHI facilities

Day Treatment

HMHI’s Day Treatment program provides eight hours
of mental health care and support to individuals each
day. This could include group, individual, and family
therapy. The program is targeted mainly to children
and adolescents. N-MHSS data examines similar ser-
vices, which they describe as comprehensive, coordi-
nated, and structured clinical services in a time-limited
series of structured, face-to-face therapeutic sessions
organized at various levels of intensity/frequency.
Services are provided for diagnostic evaluation, active
treatment of a condition, or to prevent relapse, hos-
pitalization, or incarceration. They further define day
treatment or partial hospitalization as less than 24-
hour care available at least 5 days per week which may
be offered on a half-day, weekend, or evening hours
basis. One of 19 Utah facilities providing these services
is an HMHI facility (Figure 1.22).
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Figure 1.22 Mental Health Care Facilities with
Partial Hospitalization or Day Treatment

1 of 19 facilities are HMHI facilities

Same-Day Psychiatry Clinic

HMHTI’s Same-Day Psychiatry Clinic provides men-
tal health services to adults in urgent need of care on
weekdays. All visits are virtual, and first-come first-
served. Individuals must already have a primary care
physician and be able to provide health insurance
information or payment in full at the close of their
appointments. This program is designed primarily to
provide psychiatric assessments and medication man-

agement.
Figure 1.23 Mental Health Care Facilities with

Pyschiatric Emergency Walk-in Services

e
3 of 36 facilities are HMHI facilities

The N-MHSS data provides information about psy-
chiatric emergency walk-in services, which are similar
to the Same Day Psychiatric Clinic. Under the defini-
tion in the data, these services are designed to provide
services to individuals in psychiatric crisis. The goal of
these services should be to stabilize individuals on site
and avoid psychiatric hospitalization whenever possi-

10

ble. They should also be accessible, professional, and
cost-effective. Three of Utah’s 36 facilities providing
these services are HMHI facilities (Figure 1.23).

Comprehensive Assessment &

Treatment

Figure 1.24 Mental Health Care Facilities with
Specialized Adolescent Programs

R

° °
4 of 70 facilities are HMHI facilities

HMHI's Comprehensive Assessment & Treatment
(CAT) program is meant to provide four to six weeks
of inpatient care to individuals with complex mental
health issues that have been unsuccessfully treated

in the past. The goal is to gain an understanding of a
person’s mental health issues, begin treatment, and
design a plan for the future. This program is primarily
targeted to people aged 4 - 30 years old. Through the
CAT program, HMHI facilities represent four of Utah’s
70 facilities that provide specialized care to adolescents
(Figure 1.24), and four of Utah’s 217 facilities with spe-
cialized care for young adults (Figure 1.25)

Legal Advocacy & Vocational or

Educational Services

Additional services that are uncommon in Utah and
not currently provided at any HMHI location are

legal advocacy services and educational or vocational
services. Vocational and educational services include
the provision of support with, for example, high school
coursework or GED preparation. Under the definition
used in N-MHSS, legal advocacy services aim to help
protect and maintain patients’ legal rights during their
care. The newly opened Kem and Carolyn Gardner
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Mental Health Crisis Care Center helps coordinate

legal advocacy services with community partners.

Both of these services are exceptionally uncommon

in Utah, and their provision in the Crisis Care Center

represents a meaningful expansion of services in the Figure 1.26 Mental Health Care Facilities with
state (Figures 1.26 and 1.27). Legal Advocacy Services

Figure 1.25 Mental Health Care Facilities with Specialized
Young Adult Programs

7
iy

0 of 6 facilities are HMHI facilities

Figure 1.27 Mental Health Care Facilities with Vocational
Training and Educational Support

4 of 217 facilities are HMHI facilities
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0 of 04 facilities are HMHI facilities
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Common in Utah and Provided at Few HMHI Locations

12

Some services appear to be relatively common at the
state level, and HMHI provides them but at relatively
few locations. These are eye movement desensitization
and reprocessing (EMDR) services, activity therapy, the
provision of medication for alcohol use disorder, relapse
prevention programs, 12-step programs, specialized
services to treat co-occurring substance use disorder and
pain issues, integrated primary care, and specialized
LGBTQ+ services. These may or may not be areas where
HMHI would want to direct attention in the future, de-
pending on demand for these services and techniques.

EMDR Services

As part of another Tier 1 program—the Trauma Clin-
ic—HMHI provides EMDR treatment to patients who
have experienced trauma. A total of 130 facilities in
Utah provide these services, two of which are HMHI
facilities. Both are in Salt Lake County (Figure 1.28).

Figure 1.28 Mental Health Care Facilities with
EMDR Treatment
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2 of 130 facilities are HMHI facilities

Activity Therapy

Activity therapy is often used in the treatment of
children and teenagers, and may be used in HMHTI’s
Tier 1 Comprehensive Assessment and Treatment
(CAT) programs. Specifically, the CAT programs
feature the HMHI ROPES Challenge Course, led by
highly-trained, outcomes-focused facilitators. Activity
therapy may also be provided through HMHT’s Tierl

programing providing residential youth treatment and
through HMHTI’s Autism Spectrum Disorder Clinic in
the NeuroBehavior HOME program—another Tier 1
program at HMHI. Activity therapy is provided at 150
mental health care facilities in Utah, three of which are
HMHI facilities (Figure 1.29).

Figure 1.29 Mental Health Care Facilities with

Activity Therapy
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3 of 150 facilities are HMHI facilities

Other Substance Abuse &

Recovery Services

Substance Abuse and Recovery is a Tier 1 program at
HMHI, as assessed by the Sorenson Impact Institute
and HEC. The provision of medication for alcohol use
disorder, relapse prevention services, and provision

or facilitation of 12-step addiction programs could be
part of that program. Two HMHI facilities prescribe
medications for AUD, three provide relapse prevention
services, one facilitates access to 12-step programs, and
three treat co-occurring substance use and pain issues
(see Figures 1.30 through 1.33, respectively). Under

the state’s Behavioral Health Master Plan, it is recom-
mended that health care systems ensure patients with
substance use disorders, including AUD, have access to
services including the use of medication-based treat-
ment options.
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Figure 1.30 Mental Health Care Facilities with
Medications for Alcohol Use Disorder

[
2 of 117 facilities are HMHI facilities

Figure 1.31 Mental Health Care Facilities with
Relapse Prevention

.
3 of 235 facilities are HMHI facilities

Integrated Care

Integrated care, which has been categorized as a Tier 1
program at HMHLI, is another service that is relatively
common in Utah and available at relatively few HMHI
locations—136 Utah mental health care facilities pro-
vide integrated care, including two Salt Lake County
HMHI locations (Figure 1.34). Under the definition
used in N-MHSS, these services address the medical
and physical health care needs of persons with men-
tal health and substance use disorders. These medical
care needs include the prevention and treatment of
chronic illnesses (e.g., hypertension, diabetes, obesity,
and cardiovascular disease) that can be aggravated by
poor health habits such as inadequate physical activity,
poor nutrition, and smoking. Potential services include
screening, care coordination with staff, and providing
linkages to ensure that a range of patient needs are

Figure 1.32 Mental Health Care Facilities with
12-Step Facilitation

( ]
1 of 133 facilities are HMHI facilities

Figure 1.33 Mental Health Care Facilities with
Services for Co-Occurring Substance Use and Pain
Issues

[ ]
3 of 116 facilities are HMHI facilities

met in order to promote wellness and produce optimal
outcomes. The Utah Behavioral Health Master Plan
recommends that physical and mental health services
need to become more integrated among Utah health
care providers.!! In particular, the plan recommends
that some training on physical health interventions
should be provided to behavioral health care providers
and vice versa, and that connections should be created
between primary care physicians and specialty behav-
ioral health care providers to support referrals. To fur-
ther promote integrated care at HMHI, HMHI could
consider implementing the recommendations outlined
in the Utah Behavioral Health Master Plan or expand
integrated primary care services in HMHI facilities

in which physical and behavioral health services are
already co-located."
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Figure 1.34 Mental Health Care Facilities with
Integrated Primary Care
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Specialized LGBTQ+ Program
Previous research shows that individuals who identify
as lesbian, gay, or bisexual share similar health con-
cerns as the general population; however, inadequate
attention has been given to mental health problems in
LGBTQ+ communities.’> Members of LGBTQ+ com-
munities of all ages are at elevated risk for depression
and mood disorders, especially LGBTQ+ youth.'®!” Re-
sults from the 2015 National Survey on Drug Use and
Health showed that LGB adults were more than twice
as likely than heterosexual adults to experience a men-
tal health condition in a year and nearly three times

as likely to experience a major depressive episode.'®
However, health insurance barriers and perceptions of
provider-level stigma can encumber opportunities for
LGBTQ+ individuals to access depression screening
and services.” To date, HMHI provides some services
tailored to LGBTQ+ clients at one of its locations, and
232 other Utah facilities also provide such programs
(Figure 1.35).

Limited data from the Utah BRESS database is avail-
able describing the geographic distribution of individ-
uals who identify as LGBTQ+ in Utah. Figures 1.36
and 1.37 show all mental health care facilities mapped
against the proportions of residents in each coun-

ty who identify as LGB or transgender. Again, light
blue-green coloration indicates a low proportion of
residents self-identifying as LGB or transgender and
dark blue-green coloration indicates a high propor-
tion of the same. Regression analysis shows that the
proportion of a county’s population that is LGBTQ+

is not predictive of the number of mental health care
facilities in that county. However, because relatively
tew Utahns identify as sexual and gender minorities,
these estimates of lesbian, gay, bisexual, and transgen-
der populations by county are likely less reliable than
other estimates provided in this report. For exam-
ple, the data suggests that Grand County may have a
significantly higher proportion of its residents who
identify as transgender than other counties. However,
this estimate may not be reliable due to limitations in
the data (see Appendix B for more information). As

a result, caution should be used in interpreting data
related to the proportion of residents in Utah counties

who identify as LGB or transgender.
Figure 1.35 Mental Health Care Facilities with
Specialized LGBTQ+ Programs

1 of 233 facilities are HMHI facilities

Additionally, at a conceptual level, sexual orientation is
comprised of three major dimensions: self-identifi-
cation, sexual behavior, and sexual attraction.® The
BRESS data used in this report’s analyses only captures
the self-identification dimension. Despite these lim-
itations, these maps show that the highest proportions
of LGB and transgender individuals are in Wasatch,
Weber, and Salt Lake Counties. Many mental health
care facilities are located in Davis and Salt Lake Coun-
ties, but Wasatch County only has six facilities—which
represents a relatively low rate of facilities per capita—
and only two of them provide specialized LGBTQ+
programs. None of these six facilities are associated
with HMHI. Wasatch County may have a particu-

lar need for more such services, depending on other
factors such as demand for care and other logistical
considerations.
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Figure 1.36 Mental Health Care Facilities and
Proportion of Utahns Identifying as LGB, by County
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Figure 1.37 Mental Health Care Facilities and
Proportion of Utahns Identifying as Transgender,
by County
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Implications of Utah's Projected Population Growth

Figure 1.38 Selected Utah Population Projections, 2020-2060
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Figure 1.38 shows selected county population projec-
tions. Utah’s current population is approximately 3.3
million people, as of 2020. That number is expected to
grow to 5.5 million by 2060. If current trends hold, Salt
Lake County will remain the most populous county

in the state in 2060, adding approximately 483,000
residents for an estimated total of 1.7 million in 2060.
However, significant growth will also occur in Utah
and Washington Counties. Utah County is expected to
add an estimated 674,000 new residents between 2020
and 2060, resulting in a 2060 population of about 1.3
million residents. Washington County is projected to
grow by 282,000 residents to reach a 2060 population

of approximately 465,000.*'

Given these projections, the need for mental health
services is likely to increase significantly in Utah —
especially in Salt Lake, Utah and Washington Counties.
It may be beneficial for HMHI to consider, in its long-
erm planning, whether and how to expand its services
and outreach to meet that growing need. For example,
by 2060, Utah County will be more populous than Salt
Lake County is today. HMHI currently has six facili-
ties providing mental health care services in Salt Lake
County. Meeting the mental health care needs of Utah
County residents may require opening new facilities

15



Matheson Center for Health Care Studies

in Utah County, partnering with other health care and
community partners in Utah County, or expanding the
promotion of HMHI services to Utah County residents
through dedicated outreach and marketing activities.

Specific opportunities may exist for HMHI to expand
its Tier 1 programs that demonstrate high social and
economic impact, but which are provided at only few
facilities in Utah County. These include the Treatment
Resistant Mood Disorder programs. TMS and ket-
amine infusion therapy are each provided in only one
mental health care facility in Utah County, while ECT

Conclusion

is not provided in any Utah County facility as reported
through the N-MHSS. High-impact expansion oppor-
tunities may also exist for HMHI’s Substance Use and
Recovery programming—as only two facilities provide
outpatient detoxification services in Utah County—as
well as Tier 1 programs offering psychiatric emergency
and chronic disease management services. Additional
planning and resources will be needed to determine
the role HMHI should play in these and other counties
relative to other health care organizations as the state’s
population grows.

16

There are several services provided by HMHI that are
very meaningful because they would be difficult for
patients to access but for the institute. These include
services for treatment resistant mood disorders and
detoxification, among others. To the extent that there
is unmet demand for these services, expanding them
into further HMHI facilities could be critical for Utah
residents with mental health conditions. Expansion
of other services that are common in the state may
require less urgency as HMHI leaders plan for future

strategic growth. Lastly, Utah’s projected population
growth suggests that HMHI should carefully consider
how the organization aims to be a key part of meeting
Utah'’s growing need for mental health care over the
next four decades. If HMHI chooses to do so through
additional HMHI facilities, these may be most impact-
ful if built in Salt Lake, Utah, and Washington Coun-
ties or located based on factors in addition to county
population size, such as prevalence of mental illness or
mental health provider shortages.
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Chapter 2: Public Perceptions around
Substance Use Disorder in Utah

Introduction

Substance use disorders (SUDs) are treatable, but
highly stigmatized chronic diseases. Negative public
perceptions and stigmatizing beliefs around drug use
can be protective against initial experimentation with
drugs. However, they also tend to negatively impact in-
dividuals already misusing drugs because they act as a
barrier to starting and continuing substance use treat-
ment.>” Public perceptions toward people with SUDs
also likely informs policy decisions about this pop-
ulation.'®" For these reasons, public attitudes about
individuals experiencing SUD may have important
population health, policy, and economic consequences
in the state of Utah.

Results

Despite this, there are considerable gaps in under-
standing attitudes toward individuals with SUDs in
the U.S. There is some evidence that factors including
demographics, physical health, mental health, and
past substance use may be related to an individual’s
perceptions of those with SUDs.>*'* We used restrict-
ed access data from the Utah Behavioral Risk Factor
Surveillance System (BRESS) to investigate sympa-
thetic attitudes toward those with SUDs in Utah. More
information about the methods used in this chapter’s
analyses can be found in Appendix C.

Most Utahns—approximately 80.7%—reported feeling
sympathetic toward individuals with SUD. Age, race/
ethnicity, religion, urbanicity, education, uninsurance,
poor mental health, and past-month marijuana use are
significantly related to feeling sympathetic toward indi-
viduals with SUD in Utah.

Figure 2.1 Estimated Percentage of Utahns who Feel Sympathy
Toward Individuls with Substance Use Disorders

8 0.7% feel sympathetic

© 19.3% do not

Utahns aged 65 or older were about two thirds as likely
to express sympathy toward individuals with SUD,
compared to those ages 18-24. Hispanic Utahns were
also 0.70 times less likely than non-Hispanic White
Utahns to express this sympathy.

Even when considering other factors, Protestants and
Catholics were about two-thirds and half as likely,
respectively, to feel sympathetic toward people with

SUDs, compared to people with no religion. Utahns
who self-identified as Episopalian, Lutheran, Meth-
odist, or Presbyterian (considered jointly) were about
a quarter as likely as those with no religion to ex-
press this sympathy. Jehovah’s Witnesses were many
times more likely than those with no religion to feel
sympthetic toward those with a SUD, although this
estimate is less certain than others in the analysis
because few Jehovah’s Witnesses were sampled. Spir-
itual and religious social support are related to better
outcomes for those with SUDs, and some individuals
with SUDs view spiritual support as an important part
of recovery.'® !’ This means religious groups may be

a key source of social support for Utahns with SUDs.
Approximately 14% of Utahns belong to a Protestant
faith, 5% are Catholic, less than 4% identify as Episco-
palian, Lutheran, Methodist, or Presbyterian (consid-
ered jointly), and less than 1% identify as a Jehovah’s
Witness.'® Although each is a minority faith in the
state, combined they represent nearly 25% of Utahns.
Campaigns to increase sympathy towards individuals
with SUDs among these religious groups may be bene-
ficial to Utahns with SUDs.

Residents of rural counties were about two-thirds as
likely to express this sympathy, compared to residents
of urban counties, controlling for other factors. Oth-
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Figure 2.2 Selected Adjusted Odds of Feeling Sympathetic Toward Those with Substance Use Disorders
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er research has found that rural residents experience
more problems with stigma and negative public opin-
ion around SUD than urban residents. That research
suggests rural residents may need different interven-
tions to reduce SUD stigma than urban residents and
that stigma in rural populations might be more
difficult to change than that in urban populations.*

People with no health insurance were about two-
thirds as likely to express sympathy toward those with
SUDs compared to those with employer-based in-
surance, when we controlled for other factors. Other
studies have found that uninsured individuals may

be more likely than privately insured individuals to
have SUDs.?”?! In combination with our findings, this
suggests that initiatives to increase sympathy around
SUDs may be critical for helping uninsured Utahns to
seek and stay in SUD care.

Our results show that, in Utah, increasing levels of
education are related to increasing levels of SUD-relat-
ed sympathy. High school graduates, individuals who
attended some college or technical school, and college
or technical school graduates were 1.99, 2.91, and 3.42
times more likely to express sympathy towards those
with a SUD, respectively, when considering other
factors.

Urbanicity

Past-Month

Education Daysof Bad| Health P&St'Month
Level Mental | Insurance arUIJ;Jeana
Health

Utahns who had experienced 14 or more days of bad
mental health in the past month had 1.52 times the
odds of expressing sympathy toward those with a SUD,
compared to Utahns with no past-month days of bad
mental health.

Finally, even taking other factors into account, individ-
uals who had used marijuana in the past month had
1.6 times as likely to express sympathy toward individ-
uals with SUD, compared to those who had not.

As noted above, an estimated 80.7% of all Utahns feel
sympathetic toward individuals with SUDs. When
examining this by county, the percentage of residents
who are sympathetic to those with SUDs is lower than
the state level in all but Davis, Morgan, Salt Lake, Sum-
mit, and Utah Counties—excluding suppressed coun-
ties (see Figure 2.3). For reference, the state’s capitol is
in Salt Lake County, and Salt Lake and Summit Coun-
ties are home to most of the state’s ski industry, which
includes a significant population of high socio-eco-
nomic status and seasonal residents who may have dif-
ferent perspectives than other regions within Utah.?*?
These counties are also geographically adjacent to one
another. These results are likely related to our findings
in the individual-level regression analysis.
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Figure 2.3 Estimated Proportaion of Residents Who Feel
Sympathetic toward Individuals with Substance Use Disorders,
by County
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Salt Lake and Davis Counties are the state’s two most
populous counties.?* In addition, all five of these
counties have higher proportions of residents who
completed a college education than the state level.

This is particularly pronounced in Summit and Utah
Counties, which are number one and three in the state
on this metric, with 51.8% and 43.8% of residents
having a bachelor’s degree or higher. The proportion
of residents in the state with these degrees is 36.9%.>
Utah County also has a lower proportion of residents
living below 138% of the federal poverty line who are
uninsured than the proportion measured at the state
level (15.1% vs. 19.6%). That said, the proportion in
Davis County is very similar to the state proportion,
and the proportions in Salt Lake and Summit Counties
are much higher than the state-level proportion (23.8%

Conclusion

and 29.2%, respectively),?® which does not seem con-
cordant with our individual-level results but may be
explained if uninsurance is a less important factor in
SUD sympathy than other factors such as education or
living in a rural county.

See Tables A3 and A4 in Appendix A for more detailed
results.

These findings have implications for research and
policymaking around SUD stigma. Stigma is a social
phenomenon that occurs when individuals or groups
are believed to be different than the general population
in meaningful ways. Stigma involves four components:
(1) a difference between the group in question and

the general public, (2) use of negatively stereotyping
language, (3) labelling of individuals as members of the
group in question, and (4) a difference in social power
between those that hold these views and those who are
the subject of the view.” Most individuals who misuse
drugs or have SUDs may experience some kind of stig-
matization—whether it arises from the general public,
health care providers, or themselves.**** Although
our work does not directly examine stigmatizing
views, past research has suggested that as sympathetic
and empathetic attitudes go up, stigmatizing views

go down.”**2In Utah, the state has been involved in
multiple anti-stigma campaigns related to SUD.**** It
is unclear whether these campaigns specifically sought
to reach the Utah communities that we found are less
likely than others to experience SUD sympathy. Future
efforts to decrease negative perceptions around SUD in
the state should focus on these groups. It may also be
useful to target such campaigns to counties other than
Davis, Morgan, Salt Lake, Summit, and Utah Counties.

Our results show that Utah residents who had used
marijuana in the past month or had recent poor men-
tal health were significantly more likely to express SUD
sympathy. Increasing levels of education were also
related to increasing likelihood of expressing sympa-
thy. Older Utahn, Hispanics, Protestants, Catholics,
Episcopalian, Lutheran, Methodist, or Presbyterian
Utah, residents of rural counties, and those without
health insurance were significantly less likely than their

counterparts to feel sympathy toward individuals with
SUDs. Given that negative attitudes around SUD are
related to lower public support for public health-ori-
ented policy and that SUD stigma—which may be
inversely related to sympathetic views—is a meaning-
tul barrier to treatment, public programs aiming to
improve perceptions of individuals with SUDs should
focus on these population groups.
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Chapter 3: The Impact of HMHI Services
on Emergency Department and

Inpatient Utilization

Introduction

’

As of 2016, 10.9% of U.S. ED visits were related to
mental health diagnoses.! One factor that predicts
whether an individual with mental illness seeks emer-
gency care is the severity of their condition.” Visits to
emergency departments (EDs) can be very costly, to
both patients and insurers.? Similar is true for inpatient
psychiatric hospitalization; these visits are costly and
used primarily for patients with severe mental illness.**

Some research suggests that a meaningful number of
these visits could potentially be avoided.® Intervention
in non-ED outpatient settings may result in less severe
illness.” Because severity predicts ED and inpatient
care, use of outpatient services other than the ED
might prevent patients from needing more expensive
emergency or inpatient care. We evaluated whether

Results

this might be the case at HMHI facilities. Information
about our methodology for this chapter can be found
in Appendix C.

This evaluation of mental health and substance use
(MH/SU) services focused on quantifying changes in
medical expenditures and service utilization following
an index visit to a HMHI clinic. Three sets of outcomes
were examined: 1) the percent decrease in both ED
and inpatient service use over 90- and 180-day inter-
vals, 2) estimated cost savings associated with changes
in emergency department (ED) utilization, and 3) esti-
mated cost savings associated with changes in inpatient
utilization. The costs in this chapter are those paid
jointly by the patients and their insurers.

Table 3.1 Average and Median Emergency Department and Inpatient Cost Estimates per Patient

Emergency Department Inpatient
Group Mean Standard Median Group Mean Standard Median
Deviation Deviation

Overall $3,090 $4,307 $1,794 Overall $33,506 $51,373 $16,593
Older patients (60+) $2,450 $3,824 $1,276 Older patients (60+) $46,406 $62,147 $26,726
Middle age (18-59) $3,186 $4,429 $1,840 Middle age (18-59) $31,033 $50,050 $15,549
Children (<18 years) $2,705 $2,672 $2,046 Children (<18 years) $34,955 $48,571 $16,817
Female $3,535 $4,790 $2,088 Female $32,197 $50,253 $16,304
Male $2,534 $3,537 $1,448 Male $35,555 $53,025 $17,339
Any MH / SU Diagnosis $1,647 $2,126 $1,010 Any MH / SU Diagnosis $27,206 $38,279 $14,525
MDD Diagnosis $1,735 $1,746 $1,290 MDD Diagnosis $22,967 $29,742 $12,938
AUD Diagnosis $2,329 $2,949 $1,488 AUD Diagnosis $18,410 $39,443 $9,283

OUD Diagnosis $609 $548 $363 OUD Diagnosis $14,338 $14,405 $9,596

Self harm (X60-X84, Y87) $2,345 $1,995 $2,036 Self harm (X60-X84, Y87) $15,817 $15,214 $13.019

MH / SU, Mental Health / Substance Use
MDD, Major Depressive Disorder

First, we provide basic information about ED and in-
patient care use. Analyses of average and median cost
estimates for emergency department (ED) and inpa-
tient utilization reveal notable differences across demo-
graphic and diagnostic categories (Table 3.1). Overall,
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AUD, Alcohol Use Disorder
OUD, Opioid Use Disorder

mean ED costs were $3,090 (but quite variable, based
on the standard deviation of $4,307). Patients in the
middle ages (18-59 years) incurred the highest average
costs ($3,186) compared to older (18-59 years) and
pediatric patients (<18 years). In contrast, individuals
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Table 3.2 Average and Median Emergency Department and Inpatient Cost Estimates per Visit

Emergency Department Inpatient
Group Mean Standard Median Group Mean Standard Median
Deviation Deviation
Overall $497 $874 $203 Overall $5,253 $15,355 $530
Older patients (60+) $342 $697 $139 Older patients (60+) $4,141 $15,187 $212
Middle age (18-59) $511 $665 $217 Middle age (18-59) $4,653 $13,753 $483
Children (<18 years) $803 $1,140 $377 Children (<18 years) $10,840 $22,412 $3,691
Female $566 $976 $223 Female $5,301 $15,163 $588
Male $409 $717 $178 Male $5,186 $15,617 $470
Any MH / SU Diagnosis $523 $729 $729 Any MH / SU Diagnosis $7,601 $16,188 $2,084
MDD Diagnosis $735 $850 $433 MDD Diagnosis $7,184 $13,520 $2,270
AUD Diagnosis $854 $1,168 $434 AUD Diagnosis $4,561 $13,993 $944
OUD Diagnosis $242 $255 $217 OUD Diagnosis $4,122 $7,323 $872
Self harm (X60-X84, Y87) $1,390 $1,637 $707 Self harm (X60-X84, Y87) | $3,493 $8,019 $431

MH / SU, Mental Health / Substance Use
MDD, Major Depressive Disorder

with opioid use disorder showed the lowest mean ED
costs ($609, SD = $548). Female ED patients had high-
er average costs than male patients ($3,535 vs. $2,534).
Among MH/SU diagnostic subgroups, those with alco-
hol use disorder (AUD) had the highest mean ED costs
($2,329), whereas major depressive disorder (MDD)
was associated with a lower mean ($1,735), suggesting
potential variability in healthcare utilization patterns
depending on clinical presentation.

Inpatient costs exhibited even more pronounced age
differences, with older patients averaging $46,406 (SD
= $62,147), far exceeding the mean costs for patients
in the middle ages and children ($31,033 and $34,955,
respectively). While individuals with any MH/SU diag-
nosis had a mean inpatient cost of $27,206 , those with
opioid use disorder again demonstrated the lowest
mean costs ($14,338), underscoring the heterogeneity
of cost burdens across diagnostic profiles.

Of note, the high standard deviations across nearly all
categories mean there is substantial variation in costs
within these groups, highlighting the need for more
granular analyses to better understand the factors that
drive these cost differentials. In addition, the fact that
mean costs are greater than median costs in all catego-
ries means that there are more high cost outliers than
low cost ones in all categories.

Table 3.2 shows very different patterns. For example,
in the ED setting, alcohol use disorder visits incur the
highest mean costs ($854, SD = $1,168) and a median
of $434, surpassing patients in the middle ages, who

AUD, Alcohol Use Disorder
OUD, Opioid Use Disorder

had the highest per patient costs but average costs
of only $342 (SD = $697, median = $139) per visit.
Lowest average cost per visit was among opioid use
disorder cases ($242). Across diagnostic categories,
individuals with alcohol use disorder (AUD) display
elevated ED costs ($854) relative to those with opi-
oid use disorder ($242) or major depressive disorder
($735). Female and male patients had similar costs.

By contrast, inpatient costs per visit are highest among
children, averaging $10,840 (SD = $22,412), whereas
those with self-harm diagnoses exhibit considerably
lower inpatient costs per visit ($3,493, SD = $8,019).
Among MH/SU diagnostic groups, individuals with
MDD incur the highest mean inpatient costs per visit

($7,184). Female and male patients had similar costs.

Decrease in ED and Inpatient

Utilization

The first outcome examined was the change in both ED
and inpatient service utilization before and after the
index visit to an HMHI service; meaning that we took
all the patients who used a given service and compared
the percentage of them who used the ED or inpatient
services before they were seen in the HMHI clinic

to the percentage of them who used ED or inpatient
services after they were seen in the HMHI clinic (Table
3.3). For ED services, substantial reductions were ob-
served across most settings over both 90- and 180-day
intervals. For example, patients who had a Treatment
Resistant Mood Disorder (TRMD) visit exhibited a
54% reduction in ED use within the next 90 days, or
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Table 3.3 Estimated Percent Decrease in Emergency
Department and Inpatient Utilization, Comparing

Utilization Before and After Clinic Visit
90 Days

% Decrease

Clinic

180 Days

% Decrease

Emergency Department
TRMD 54.0% 44.9%
Inpatient 72.7% 72.7%
Receiving Center 28.8% 16.5%
Behavioral Health Clinics | 61.2% 45.5%
Same Day Clinic 64.3% 54.1%
Outpatient Clinic 26.1% 22.3%
Day Treatment 72.9% 61.6%

Inpatient

TRMD 66.4% 61.2%
Behavioral Health Clinics | 43.4% 25.8%
Outpatient Clinic 44.4% 40.0%
Day Treatment 63.8% 59.1%

44.9% within the next 180 days. Visits in other settings
were also related to decreased odds of ED utilization.
For example, 2A use was related to reductions in ED
use of 72.7% at other time points, and the Receiving
Center also showed significant decreases in subse-
quent ED utilization (28.8% at 90 days and 16.5% at
180 days). Behavioral health clinics and the Same Day
Clinic both experienced utilization reductions exceed-
ing 60% at 90 days. Outpatient services and Day Treat-
ment also demonstrated meaningful declines (e.g.,
26.1% for outpatient and 72.9% for Day Treatment at
90 days) in ED utilization.

Inpatient service utilization followed similar trends,
with TRMD achieving reductions of over 66% at 90
days (61.2% decrease at 180 days). Behavioral Health
Clinics and outpatient clinics showed decreases (43.4%
and 44.4% at 90 days, respectively). Day Treatment
decreased inpatient utilization by 63.8% at 90 days and

59.1% at 180 days.

Emergency Department Cost
Savings

Analysis of ED utilization revealed substantial cost sav-
ings across a range of service settings (Table 3.4). For
instance, the TRMD clinic demonstrated overall cost
savings of over $420,000, corresponding to an average
per patient saving of $848. The Receiving Center also
exhibited significant savings ($207,890 total or $263
per patient). Notably, HMHI behavioral health clinics,
which serve the largest numbers of patients, achieved
total savings of $1.4 million, with per-patient savings
of $512. Further, additional services such as the Same
Day Clinic and HMHI outpatient clinics reported
higher per patient savings of $921 and $1,142, respec-
tively. Day Treatment also demonstrated significant
savings with an average of $1,182 per patient.

Inpatient Cost Savings
A similar pattern was observed for inpatient services in
Table 3.5. The TRMD clinic had estimated cost savings
of $498,885, yielding an average per-patient saving of
$405. Similarly, services provided by HMHI behavioral
health clinics were associated with aggregate savings

Table 3.4 Estimated Medical Cost Savings Associated with Emergency Department Utilization Prior and Subsequent to

HMHI Clinic Visit
Clinic N Expenses, Before Expenses, After Cost Savings Per Patient Savings
TRMD 497 $553,023 $131,750 $421,273 $848
Receiving Center 790 $603,465 $395,575 $207,890 $263
Behavioral Health Clinics | 2,775 $2,017,884 $597,247 $1,420,637 $512
Same Day Clinic 132 $154,478 $32,863 $121,615 $921
Outpatient Clinic 433 $619,449 $125,102 $494,347 $1,142
Day Treatment 90 $124,112 $17,736 $106,376 $1,182
Total 4,717 $4,072,411 $1,300,273 $2,772,138

Table 3.5 Estimated Medical Cost Savings Associated with Inpatient Utilization Prior and Subsequent to HMHI Clinic Visit

Clinic N Expenses, Before Expenses, After Cost Savings Per Patient Savings
TRMD 1,233 $681,420 $182,535 $498,885 $405
Behavioral Health Clinics | 2,189 $1,388,160 $280,938 $1,107,222 $506
Outpatient Clinic 704 $508,663 $71,821 $436,842 $621
Day Treatment 564 $126,530 $23,859 $102,671 $182
Total 4,690 $2,704,773 $559,153 $2,145,620
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of $1.1 million ($506 per patient). Outpatient clinic
services and Day Treatment provided cost savings of

Conclusion

$436,842 and $102,671, respectively.

At HMHI, over the time period we examined, the
average ED patient spent (along with their insurer)
$3,090 and the average ED visit cost $497. There was
considerable cost variation by age, sex, and diagnosis.
In general, ED care for self-harm and AUD is expen-
sive, from both a per patient and per visit perspective.
There were also meaningful differences in per patient
and per visit costs. For example, patients in the middle
ages had the higher per patient costs than children,
but lower per visit costs than children, suggesting that
patients in the middle ages use ED care more frequent-
ly than children do.

Over the period examined, the average patient receiv-
ing inpatient care paid (along with their insurer) $33,
506, and the average inpatient visit cost $5,253. As with
ED care, there was considerable cost variation by age,
sex, and diagnosis. However, these patterns were dif-
ferent for inpatient care than ED care. While self-harm
and AUD were the most costly diagnoses in ED care,
the most costly diagnosis in inpatient care was MDD.
Children had higher inpatient costs, at the patient and

visit levels, than older patients did. This was not the
case in ED care.

In almost all cases, there was great variability in costs,
and there were more high cost outliers than low cost
ones.

We also found that visits to HMHI clinics reduced
patients’ utilization of ED and inpatient care afterward,
compared to before their clinic visits. This was true

for every clinic we examined. The utilization decreases
we observed resulted in very meaningful cost savings,
overall and at the patient level.

These findings suggest that even earlier intervention

in HMHI clinic settings could further reduce ED and
inpatient visits and therefore costs to patients and their
insurers. Perhaps the most valuable patients to target
for earlier intervention would be among older patients,
male patients, and patients with MDD. The most effec-
tive setting for earlier intervention would perhaps be
the behavioral health clinics.
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Chapter 4: Estimating the Risk of
Emergency Department Use After an

HMHI Clinic Visit

Introduction

Because emergency care is so costly, we also wanted to
understand more about the risk that a patient will visit
the Emergency Department (ED) soon after an HMHI
clinic visit.! This information could be useful in better
understanding patients’ risk for an ED visit in the peri-
od immediately following a clinic visit and, potentially,
begin to understand how to prevent the need for later
emergency care during the initial visit.

Results

We already know from the literature that certain
features observable by physicians are predictive of ED
utilization for mental health care, including severity
of mental illness and particular diagnoses (e.g., sub-
stance use disorder, anxiety, mood disorders).>* In
this chapter, we explored whether the HMHI program
providing care an an initial visit was also predictive of
near-future ED use.

Predicted ED Risk by HMHI

Program

We estimated average emergency department (ED)
utilization risk within 30 days of HMHI program visits
using machine learning methods (see Table 4.1). More
information about our methodology in this chapter

can be found in Appendix C. The average predicted
risk varied substantially across programs, from less
than 1% to over 65%. The highest risk was observed
for HMHI Receiving Center (65.3%), consistent with
its probable role as a high-acuity crisis intake setting.
Elevated risk was also found for TRMD (25.8%), CVC

Table 4.1 Average Predicted Probability of Emergency Department Utilization, by HMHI Program

HMHI Program Mean Predicted Risk (%) 95% Confidence Interval
CNC Behavioral Health 13.1% 11.6%, 14.7%
CVC Behavioral Health 16.9% 14.4%, 19.7%
Day Treatment 2.4% 1.9%, 2.8%
Geriatric Psychiatry Clinic 9.7% 9.2%, 10.3%
HMHI Autism Spectrum Disorder 0.7% 0.6%, 0.8%
HMHI Behavioral Health Services Clinic 4.9% 4.7%, 5.1%
HMHI Coalville Behavioral Health 0.9% 0.4%, 1.5%
HMHI Continuity Services Clinic 6.3% 5.6%, 6.7%
HMHI Farmington Outpatient Clinic 4.1% 3.9%, 4.3%
HMHI Inpatient 4.2% 3.1%, 4.4%
HMHI Kamas Behavioral Health 2.8% 2.1%, 3.6%
HMHI Outpatient Clinic 4.5% 3.9%, 5.2%
HMHI Park City Behavioral Health 1.4% 1.3%, 1.6%
HMHI Receiving Center 65.6% 64.6%, 66.5%
HMHI Research Park Behavioral Health 8.2% 7.8%, 8.5%
HMHI Same Day Psychiatry Clinic 12.0% 10.0%, 14.2%
HMHI Summit County Jail 0.7% 0.5%, 0.9%
Other HMHI 0.2% 0.2%, 0.3%
Treatment Resistant Mood Disorder 3.3% 3.1%, 3.6%
UH Outpatient Behavioral Health 8.4% 7.0, 9.9%
WCSS Behavioral Health 9.3% 7.8%, 10.9%
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Behavioral Health (16.5%), and CNC Behavioral
Health (13.1%), potentially reflecting higher patient
acuity, limited continuity of care, or programmatic
differences.

In contrast, programs such as the HMHI Autism Spec-
trum Disorder Program exhibited very low predicted
risk (<1%). Most general outpatient programs fell in
the 2-10% range, including HMHI Outpatient Clinic
(4.7%) and WCSS Behavioral Health (9.4%). These
findings suggest meaningful variation in ED risk across
programs, which may be attributable to differences in
patient populations, clinical severity, care transitions,
or care coordination effectiveness, in addition to other
factors across programs.

Latent Class Analysis

We also used latent class analysis to explore how
HMHI programs are related to near-future ED utiliza-
tion. In latent class analysis, you provide an algorithm
with information--usually these are easily observable
variables--and it groups participants based on similar-
ity of the provided variables, using complex machine
learning methods. These groups, or classes, provide
additional information about the participants. In this
case, we provided the algorithm with variables de-
scribing patients’ age, gender, race/ethnicity, reason
for visit, and service provided. The algorithm grouped
patients into 6 distinct classes based on those variables.
We then calculated the proportion of program visits
and average predicted ED risk for each class. We also
examined which HMHI programs were most common
in each class. See Appendix C for more information
about our methods. Results are displayed in Table 4.2.

Latent Classes 0 and 4 were the largest, representing
approximately 39% and 33% of all visits, respectively.
Class 5 was the smallest, accounting for approximately
8% of visits.

Average predicted emergency department (ED) utili-
zation risk varied meaningfully across latent classes.
The highest risk was observed in Latent Class 4, which
exhibited an average predicted ED risk of 8.5%. In
contrast, Latent Class 5 demonstrated an extremely
low average predicted ED risk of 0.6%. The remaining
classes (0-3) were characterized by low-to-moderate
predicted ED risk levels, ranging from 3.4% to 6.4%.

Programmatic distributions across latent classes fur-
ther highlighted important clinical and organizational
differences. Latent Class 0 primarily included patients
treated at general outpatient programs such as HMHI
Farmington Outpatient Clinic and HMHI Kamas
Behavioral Health. Latent Class 1 encompassed visits
to Behavioral Health Services Clinic and Research Park
Behavioral Health, suggestive of moderately higher
mental health acuity. Latent Class 2 was dominated by
Continuity Services Clinic visits, while Latent Class

3 included Day Treatment and Geriatric Psychiatry
Clinic encounters, reflecting specialized populations.
Latent Class 4, associated with the highest ED risk,
captured a disproportionate number of visits from the
Behavioral Health Services Clinic and the Receiving
Center, both known to serve patients with acute men-
tal health needs. Conversely, Latent Class 5, charac-
terized by minimal ED risk, was almost exclusively
composed of visits from the HMHI Autism Spectrum
Disorder Program.

Table 4.2 Summary of Latent Classes

Average
Predicted ED Dominant Programs
Risk

3.6%

Approximate %

Latent Class of Visits

Class 0 39% Farmington Outpa-
tient Clinic, Kamas

Behavioral Health

Behavioral Health
Services Clinic,
Research Park Be-
havioral Health

Class 1 19% 4.3%

Class 2 4% 6.4% Continuity Services
Clinic

Day Treatment,
Geriatric Psychiatry
Clinic

Behavioral Health
Serivces Clinic
(higher acuity),
Receiving Center

Class 3 2% 3.4%

Class 4 33% 8.5%

Class 5 8% 0.6% Autism Spectrum

Disorder Program

These findings indicate substantial heterogeneity in
predicted 30-day ED risk among HMHI patients and
suggest that both program type and patient complex-
ity are important determinants of ED utilization risk.
Future interventions aimed at reducing preventable
ED use may benefit from tailored strategies targeting
patients within higher-risk latent classes.
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Conclusion

Substantial variation in predicted 30-day ED risk was
observed across HMHI programs, reflecting differenc-
es in patient acuity, service models, and programmatic
focus. Higher predicted ED risk was concentrated in
programs serving more acute or crisis-oriented pop-
ulations, such as the Receiving Center and Behavioral
Health Services Clinic, whereas specialized outpatient
programs, such as the Autism Spectrum Disorder Pro-
gram, demonstrated markedly lower predicted risk.
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These findings suggest that patient complexity and
program characteristics jointly shape ED utilization
patterns. Future interventions aiming to reduce pre-
ventable ED use may benefit from targeting high-risk
patient subgroups identified through predictive mod-
eling and tailoring engagement strategies to pro-
gram-specific needs.
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Chapter 5: Patient Engagement and
Emergency Department Utilization

Introduction

Understanding patient engagement with mental health
and substance use services is critical to improving
outcomes and reducing unnecessary acute care utiliza-
tion. Engagement, often operationalized as the number
and continuity of service contacts, is considered a key
factor influencing the success of behavioral health in-
terventions.' There are limited prior studies suggesting
that increased engagement in outpatient mental health
care may be associated with reduced risk of emergency
department (ED) visits, hospitalizations, or death. For
example, a multi-state study using Medicaid claims
data reported that having a follow-up visit within one
week of a psychiatric hospital discharge resulted in
56% lower risk of suicide within six months.

HMHI patients may receive services across a diverse
range of programs, including outpatient clinics, day
treatment programs, crisis stabilization units, and spe-
cialty behavioral health services. However, variation in
patient engagement across programs and its relation-
ship to ED utilization is unclear. This analysis aimed
to characterize patterns of patient engagement across

Results

HMHI programs, assess the relationship between
engagement and predicted 30-day ED utilization risk,
and identify programmatic and demographic predic-
tors of engagement levels.

In this chapter, we used electronic health record (EHR)
data for HMHI visits between July 1, 2020 and June
30, 2023 and the machine learning-predicted ED risks
calculated in the previous chapter. We categorized pa-
tients into low, medium, and high engagement groups
based on visit frequency: a) Low Engagement was 1-2
visits; b) Medium Engagement was 3-5 visits; and c)
High Engagement was 6 or more visits. We evaluated
engagement patterns across programs, and examined
the potential relationship between program-level en-
gagement rates and ED risk. In addition, we analyzed
how ED risk changed over time between a patient’s
first HMHI program visit and their first subsequent
ED visit, comparing patient engagement levels. More
information about our methods can be found in Ap-
pendix C.

Figure 5.1. Levels of Patient Engagement, by Program
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Table 5.1 Engagement and Predicted Emergency Department Risk, by HMHI Program

e % Low % Medium % High Average Plredicted
Engagement Engagment Engagement ED Risk
CNC Behavioral Health 67.5% 18.3% 14.2% 0.131
CVC Behavioral Health 51.4% 16.8% 31.8% 0.169
Day Treatment 29.7% 40.8% 29.6% 0.024
Geriatric Psychiatry Clinic 35.2% 17.3% 47.5% 0.097
HMHI Autism Spectrum Disorder 27.1% 36.1% 36.8% 0.007
HMHI Behavioral Health Services Clinic | 28.7% 24.6% 46.7% 0.049
HMHI Continuity Services Clinic 31.4% 25.6% 43.1% 0.063
HMHI Farmington Outpatient Clinic 25.6% 23.3% 51.2% 0.041
HMHI Inpatient 55.0% 27.9% 17.1% 0.042
HMHI Kamas Behavioral Health 19.6% 13.0% 67.4% 0.029
HMHI Outpatient Clinic 45.4% 22.7% 32.0% 0.045
HMHI Park City Behavioral Health 29.6% 21.5% 48.9% 0.014
HMHI Receiving Center 67.6% 18.9% 13.5% 0.656
HMHI Research Park Behavioral Health | 46.2% 28.3% 25.5% 0.082
HMHI Same Day Psychiatry Clinic 69.8% 12.0% 18.1% 0.120
HMHI Summit County Jail 23.4% 14.5% 62.1% 0.007
Other HMHI 4.5% 2.7% 92.7% 0.002
Treatment Resistant Mood Disorders 53.4% 9.1% 37.4% 0.033
UH Outpatient Behavioral Health 69.0% 17.6% 13.4% 0.084
WCSS Behavioral Health 70.1% 18.5% 11.4% 0.093

Patient engagement levels varied substantially across
HMHI programs (Table 5.1). Programs such as
Coalville Behavioral Health demonstrated the highest
rates of high engagement, with over 90% of patients
classified as high engagement. Conversely, programs
such as WCSS and UH Outpatient Behavioral Health
exhibited predominantly low engagement patterns.

A stacked bar chart illustrates the engagement dis-
tribution across programs, highlighting considerable
variation between sites (Figure 5.1). Overall, 67.5% of
patients were classified as low engagement (1-2 visits),
18.3% as medium engagement (3-5 visits), and 14.2%
as high engagement (=6 visits).

At the individual patient level, higher engagement was
associated with modest reductions in the predicted
probability of 30-day emergency department (ED)
utilization. Patients categorized as low engagement
had an average predicted ED risk of 15.24%, compared
to 14.49% among medium engagement patients and
13.77% among high engagement patients. Although
the absolute differences in predicted risk were small,
they followed a consistent downward trend across
increasing engagement levels.
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At the program level, higher patient engagement

was associated with lower predicted emergency de-
partment (ED) risk. A plot of the percentage of high
engagement patients versus the mean predicted ED
risk per program revealed a negative trend (Figure
5.2). Indeed, statistical tests show there is a moderate
negative correlation between high engagement rates
and predicted ED risk (r = -0.441; p = 0.045). This
indicates that, programs with higher proportions of
highly engaged patients tended to have lower average
predicted ED risk. For instance, Coalville Behavioral
Health exhibited both high engagement and low ED
risk. In contrast, programs with low engagement rates,
such as the Receiving Center, demonstrated markedly
higher predicted ED utilization risk.

These tests do not consider the influence of other
factors on engagement and ED risk. To account for
this, we also examined a logistic regression model,
which would account for other factors. In that analysis,
which adjusted for age, gender, race, and ethnicity, we
still detected a relationship between engagement level
and predicted ED risk. Each one-category increase

in engagement level (e.g., from low to medium) was
associated with a 6% decrease in the odds of predicted
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Figure 5.2. Association Between Engagement and Predicted 30-Day Emergency Department Risk by HMHI
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ED utilization (odds ratio: 0.943; 95% CI: 0.910-0.975;
p < 0.001). These findings suggest that higher patient
engagement is associated with meaningful, although
modest, reductions in ED risk even after adjusting for
demographic characteristics. The regression model
confirms a negative association between the propor-
tion of high engagement patients and predicted ED
risk, consistent with the findings from our simpler
tests.

Figure 5.3. Probability That a Patient Has Not Visited the Emergency
Department Over Time, Since HMHI Visit
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We also conducted a survival analysis using this data.
The results of such analyses can be use to evaluate the
time from HMHI program entrance to first ED visit.

As shown in Figure 5.3, the probability of averting an
ED visit declined steadily over the 30-day follow-up
period. Approximately 70% of HMHI patients avoided
an ED visit by day 15, decreasing to 30-40% by day 30.

Figure 5.4. Probability That a Patient Has Not Visited the Emergency
Department Over Time Since HMHI Visit, by Patient Engagement
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There are significant differences in time from HMHI
program entrance to first ED visit when you exam-
ine patient engagement levels separately (Figure 5.4).
Patients classified as high engagement demonstrated
significantly greater likelihood of avoiding an ED
visit—compared to those with medium or low engage-
ment. Low engagement patients exhibited the steepest
decline in survival probability, suggesting that lower
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Table 5.2 Predictors of Time to First ED Visit

Predictor Hazard Ratio 95% Confidence  p-value
Interval
Engagement level (per | 0.36 (0.34, 0.39) <0.01
category increase)
Age in years
<18 0.72 (0.52,0.99) 0.04
18-44 Ref. - -
45-64 0.99 (0.87,1.13) 0.88
65+ 0.64 (0.50, 0.83) <0.01
Gender
Female Ref. - -
Male 1.32 (1.18,1.49) <0.01
Race/ethnicity
Non-Hispanic White | Ref. - -
Non-Hispanic Black | 1.37 (1.05, 1.79) 0.02
or African American
Hispanic / Latino 1.01 (0.84,1.22) 0.88
Non-Hispanic Asian | 1.15 (0.71, 1.86) 0.57
Non-Hispanic 1.26 (0.63, 2.53) 0.52
Native Hawaiian or
Other Pacific
Islander
Non-Hispanic Other | 0.96 (0.73,1.26) 0.76
Race / Ethnicity
Conclusion

engagement is associated with earlier and more frequent
ED utilization. These patterns were consistent through-
out the 30-day period.

Finally, we further assessed the relationship between
engagement and time to first ED visit while adjusting
for demographic factors (Table 5.2). Higher engagement
was significantly associated with lower hazard of ED uti-
lization, even when accounting for other factors. Each
one-category increase in engagement level (e.g., from
low to medium) was associated with a 64% reduction in
the risk of ED utilization.

These findings suggest that higher patient engagement
is associated with reduced predicted risk of 30-day
emergency department utilization across HMHI pro-
grams. Programs that achieved higher proportions of
high-engagement patients demonstrated notably lower
ED risk. In addition, higher patient engagement with
HMHI programs was associated with delayed time to
first ED visit.

Given that we measured engagement in terms of
number of visits, high engagement may be reflective of
continuity of care. If so, our findings are perhaps not
surprising. Continuity of care is related to better clini-
cal outcomes in mental health care patients, including
ED visits.*?
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These results underscore the importance of promoting
sustained engagement in mental health and substance
use treatment and suggest that engagement-enhancing
strategies may have meaningful impact on reducing
preventable ED utilization. HMHI may want to ex-
plore targeted strategies to improve engagement, which
could include the use of peer providers, family involve-
ment, critical time intervention, and integrated care.!
In addition, examining engagement trajectories over
time could help identify early warning signals for dis-
engagement and allow for tailored interventions before
ED use escalates.
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Chapter 6: The Local Economic Impact of
HMHI's Federally Funded Research

Activities

Introduction

’

Federally funded research, the focus of this chapter,

is a significant and defining characteristic of Univer-
sity of Utah Health and HMHI operations. Research
funded through federal sources - such as grants and
contracts from entities including the National Insti-
tutes of Health and National Science Foundation - is
often considered to be highly significant, impactful,
and innovative. The pursuit and award of federal re-
search funding is typically a competitive and laborious
undertaking made by collaborative research investiga-
tors. Not only is the receipt of federal research funding
indicative of high scientific achievement achieved by
HMHI investigators, federally funded research activi-
ties conducted at HMHI are also important to the local

Results

economy in several ways. First, federal research fund-
ing is exogenous - originating from outside of the state
of Utah - and leads to the creation of new economic
activity, jobs, and income within the local economy.
Second, the innovations developed through the re-
search process can have potential clinical and commer-
cial applications.

In this chapter, we aimed to estimate the local impact
of HMHTI's federally funded research activities on the
Salt Lake City Metropolitan Statistical Area economy.
See Appendix C for a description of the methods used
in this analysis.

Table 6.1 summarizes the projected local impact of
HMHT’s federally funded research activities on the Salt
Lake metropolitan area economy in 2020 U.S. dollars,
as measured by the estimated gross economic output,
value-added, household earnings, and the number of
jobs generated by the project. Each measure of estimat-
ed local economic impact is detailed by calendar year.

Table 6.1 Estimated Local Economic Impact of HMHI’s
Federally Funded Research Activities in 2020 U.S. Dollars,
2018-2023

Estimated
Number of
Jobs

Estimated
Household
Earnings

Calendar Gr(isstgclz;e(ﬂnic Estimated
Year Value Added
Output

2018 $5,496,751 $3,121,122 | $1,480,929 26
2019 $13,223,820 $7,508,645 | $3,562,749 62
2020 $16,369,030 $9,294,534 | $4,410,128 77
2021 $17,221,294 $9,778,459 | $4,639,744 81
2022 $16,198,756 $9,197,850 | $4,364,253 76
2023 $7,592,162 $4,310,922 | $2,045,473 36
Total $76,101,814 $43,211,532 | $20,503,277 | 357

Across the six-year analysis period, HMHI’s federally
funded research activities are estimated to have gener-
ated about $76,101,813.61 in gross economic output,
including over $15 million in gross economic output
per year from 2020-2022. HMHI’s federally funded
research activities are estimated to have generated
about $43,211,531.64 in value added in the Salt Lake
metropolitan area. The estimated gains in local house-
hold earnings resulting from HMHTI’s federally funded
research activities totaled about $20,503,277.25. Final-
ly, HMHI’s federally funded research activities were
estimated to add 357 jobs to the local economy from
2018-2023.

Table 6.2 provides a more detailed assessment of the
estimated impact of HMHI's federally funded research
activities on specific industries within the local econ-
omy. HMHIs research activities primarily impact the
professional, scientific, and tehcnical services industry,
but there are impacts across all local industries. Others
with high impact are real estate, finance and insurance,
administrative and support, health care and social
assistance, retail trade, and wholesale trade.
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Table 6.2 Estimated Local Economic Impact of HMHIs Federally Funded Research Activities in 2020 U.S. Dollars, by Indus-
try, 2018-2023

Estimated Gross Economic Estimated Household

Industry Estimated Value Added . Estimated Number of Jobs
Output Earnings

Agriculture, forestry, $15,051 $7,526 $3,763 0.14
fishing and hunting
Mining, quarrying, and oil | $79.018 $41,390 $11,288 0.18
and gas extraction
Utilities $481,633 $278,444 $48,916 0.31
Construction $417,666 $180,612 $90,306 1.47
Durable goods $816,519 $364,988 $161,799 2.92
manufacturing
Nondurable goods $2,633,932 $778,891 $364,988 5.51
manufacturing
Wholesale trade $1,911,482 $1,151,404 $376,276 4.66
Retail trade $2,031,890 $1,309,440 $590,753 16.79
Transportation and $2,103,383 $989,606 $500,447 10.92
warehousing
Information $1,907,719 $1,038,522 $361,225 5.15
Finance and insurance $3,495,604 $1,964,161 $729,975 16.15
Real estate and rental and $6,103,196 $4,421,243 $827,807 30.27
leasing
Professional, scientific, and | $44,137,171 $24,555,769 $12,748,230 169.37
technical services
Management of companies | $1,298,152 $820,282 $526,786 6.20
and enterprises
Administrative and support | $2,761,866 $1,817,413 $1,166,455 30.55
and waste management and
remediation services
Educational services $485,396 $338,648 $184,375 5.80
Health care and social $2,351,725 $1,422,323 $899,300 16.54
assistance
Arts, entertainment, and $270,919 $169,324 $101,595 473
recreation
Accomodation $353,699 $210,715 $90,306 3.03
Food services and drinking | $985,843 $519,261 $290,732 14.13
places
Other services $1,456,188 $812,756 $413,904 10.68
Households Not applicable $18,814 $18,814 1.51

Conclusion

The analysis in this chapter makes it clear that public investment in HMHTI’s federally funded research
HMHI—through its research activities—has a mean- activities. Crude estimates based on the results in this
ingful impact on the local economy, and those impacts  chapter suggest that approximately every $1.00 exog-
are felt across a wide variety of industries. The insti- enously invested in HMHTI’s research activities by the
tute’s entire economic impact would be even higher. federal government would be expected to generate

about $2.02 in gross economic output, $1.15 in val-
These estimates allow policymakers, organizations, ue-added, and $0.55 in household earnings in the local
and analysts to assess the potential economic conse- economy (2020 U.S. dollars).

quences of different scenarios, such as the return on
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Appendix A: Supplemental Tables

Table Al. County Characteristics in the State of Utah
County Name Facilities HMHI

Population Facilities HMHI Facilities Provider Average Drive Time

(n) Facilities (n) (per capita)  (per capita) Shortage Score  to Care (minutes)

Beaver 0
Box Elder 13 0 57,666 2.254 0.000 9.0 24.7
Cache 18 0 133,154 1.352 0.000 9.0 9.6
Carbon 7 0 20,412 3.429 0.000 15.0 4.1
Daggett 0 0 935 0.000 0.000 19.0 125.2
[Davis 43 1 362,679 1.186 0.028 0.0 15.8
Duchesne 4 0 19,596 2.041 0.000 19.0 52.1
[Emery 3 0 9,825 3.053 0.000 16.0 49.4
Gartield 3 0 5,083 5.902 0.000 10.5 79.6
Grand 3 0 9,669 3.103 0.000 17.0 7.0
[ron 8 0 57,289 1.396 0.000 14.7 9.5
Juab 0 0 11,786 0.000 0.000 17.0 29.3
Kane 3 0 7,667 3.913 0.000 11.0 30.3
Millard 3 0 12,975 2.312 0.000 13.0 76.5
IMorgan 0 0 12,295 0.000 0.000 13.0 29.7
Piute 0 0 1,438 0.000 0.000 17.0 64.1
Rich 2 0 2,510 7.968 0.000 13.5 66.1
Salt Lake 217 6 1,185,238 |1.831 0.051 18.2 13.5
San Juan 3 0 14,518 2.066 0.000 17.1 62.0
Sanpete 3 0 28,437 1.055 0.000 19.0 13.4
Sevier 5 0 21,522 2.323 0.000 14.0 22.1
Summit 2 1 42,357 0.472 0.236 15.0 11.0

ooele 7 0 72,698 0.963 0.000 13.3 10.0
Uintah 3 0 35,620 0.842 0.000 15.0 41.6
Utah 89 0 659,399 1.350 0.000 14.0 15.4
[Wasatch 6 0 34,788 1.725 0.000 15.0 4.9
Washington [34 0 180,279 1.886 0.000 13.0 16.3
[Wayne 1 0 2,486 4.023 0.000 16.0 24.5
Weber 42 0 262,223 1.602 0.000 18.0 29.7
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Table A3. Survey-Weighted Sample Characteristics, Stratified by Sympathy Toward Individuals with Substance Use

Disorder
Variable Level Not sylflnzop;;thetic Syn:lp(al;l;etic p-value

Sympathetic Toward SUD | Not sympathetic 339,402.4 (100.0) 0.0 (0.0) <0.001
Sympathetic 0.0 (0.0) 1,416,074.7 (100.0)

Age in Years 18-24 37,902.3 (11.2) 205,706.2 (14.5) 0.013
25-34 64,753.1 (19.1) 298,315.3 (21.1)
35-44 67,027.1 (19.7) 283,429.1 (20.0)
45-54 57,068.7 (16.8) 211,308.5 (14.9)
55-64 47,145.0 (13.9) 198,554.5 (14.0)
> 65 65,506.0 (19.3) 218,761.2 (15.4)

Sex at Birth Male 180,827.1 (53.3) 693,429.6 (49.0) 0.020
Female 158,575.2 (46.7) 722,645.1 (51.0)

Race / Ethnicity Non-Hispanic White 243,127.0 (71.6) 1,175,749.4 (83.0) <0.001
Non-Hispanic Black 2,366.4 (0.7) 11,933.2 (0.8)
Non-Hispanic Asian 6,475.3 (1.9) 35,941.6 (2.5)
Non-Hispanic American Indian / 4,038.1 (1.2) 10,514.9 (0.7)
Alaska Native
Hispanic 74,357.1 (21.9) 142,422.7 (10.1)
Non-Hispanic Other Race 90,38.5 (2.7) 39,513.0 (2.8)

Marital Status Married 215,371.0 (63.5) 888,095.6 (62.7) 0.685
Unmarried 124,031.4 (36.5) 527,979.1 (37.3)

Religion None 87,101.8 (25.7) 416,096.1 (29.4) <0.001
Protestant 14,301.4 (4.2) 36,435.9 (2.6)
Catholic 48,667.0 (14.3) 71,623.3 (5.1)
Jewish 550.5 (0.2) 4,522.7 (0.3)
Church of Jesus Christ of Latter-day | 142,597.7 (42.0) 751,378.4 (53.1)
Saints
Other 13,641.1 (4.0) 47,699.8 (3.4)
Baptist, Southern Baptist 2,114.7 (0.6) 4,577.9 (0.3)
Buddhist, Hindu, Muslim, Islam 1,776.9 (0.5) 8,390.0 (0.6)
Born-again Christian, Church of 21,599.9 (6.4) 58,889.6 (4.2)
Christ, Pentecostal
Episcopalian, Lutheran, Methodist, 4,019.3 (1.2) 4,620.3 (0.3)
Presbyterian
Greek Orthodox, Eastern Orthodox | 686.1 (0.2) 1,677.4 (0.1)
Jehovah's Witness 208.5 (0.1) 4,300.0 (0.3)
Native American religion 303.3(0.1) 728.3 (0.1)
Non-denominational 1,834.0 (0.5) 5,134.8 (0.4)

Veteran Status No 304,291.4 (89.7) 1,308,293.4 (92.4) 0.003
Yes 35,110.9 (10.3) 107,781.4 (7.6)

Identifty as LGBT No 295,484.6 (87.1) 1,280,670.4 (90.4) 0.005
Yes 43,917.8 (12.9) 135,404.3 (9.6)

Urbanicity Urban 317,690.8 (93.6) 1,355,097.6 (95.7) 0.001
Rural 21,711.6 (6.4) 60,977.1 (4.3)




Table A3. Survey-Weighted Sample Characteristics, Stratified by Sympathy Toward Individuals with Substance Use

Disorder

Variable

Level

Not sympathetic
n (%)

Sympathetic
n (%)

p-value

Education < High School 55,012.6 (16.2) 63,962.8 (4.5) <0.001
High School Graduate 89,048.8 (26.2) 293,699.9 (20.7)
Attended College / Technical School | 111,683.8 (32.9) 568,921.1 (40.2)
College / Technical School Graduate | 83,657.2 (24.6) 489,491.0 (34.6)
Employment Status Employed 220,199.7 (64.9) 950,968.0 (67.2) 0.178
Not employed 119,202.7 (35.1) 465,106.7 (32.8)
General Health Status Good 327,287.8 (96.4) 1,380,010.5 (97.5) 0.064
Poor 12,114.5 (3.6) 36,064.3 (2.5)
Days of Bad Mental Health | Zero days 190,487.3 (56.1) 674,227.6 (47.6) <0.001
in Past Month 1-13 days 99,504.7 (29.3) 494,014.1 (34.9)
14+ days 49,410.4 (14.6) 247,833.0 (17.5)
Ever Had Depression No 265,334.2 (78.2) 1,038,236.5 (73.3) 0.004
Yes 74,068.2 (21.8) 377,838.2 (26.7)
Primary Health Insurance | Employer-based 165,160.3 (48.7) 831,847.4 (58.7) <0.001
Other private 29,873.9 (8.8) 154,073.5 (10.9)
Medicare 58,870.0 (17.3) 214,236.9 (15.1)
Medigap Suppressed Suppressed
Medicaid 22,533.8 (6.6) 67,824.8 (4.8)
CHIP Suppressed Suppressed
Military-related 10,292.1 (3.0) 32,765.6 (2.3)
IHS Suppressed Suppressed
State-sponsored 2,176.0 (0.6) 5,625.6 (0.4)
Other government 5,208.7 (1.5) 21,023.6 (1.5)
Uninsured 44,766.6 (13.2) 87,192.4 (6.2)
Past-Month Marijuana Use | No 319,037.9 (94.0) 1,284,996.1 (90.7) 0.005
Yes 2,0364.5 (6.0) 131,078.6 (9.3)
Smoked 100 Cigarettes in No 245,016.9 (72.2) 1,111,428.8 (78.5) <0.001
Life Yes 94,385.5 (27.8) 304,645.9 (21.5)
Past-Month Alcohol Use No 219,143.4 (64.6) 951,845.8 (67.2) 0.135
Yes 120,259.0 (35.4) 464,228.9 (32.8)
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Table A4. Survey-Weighted Multiple Logistic Regression Between Sympathy for Individuals with Substance Use Disor-
ders and Potential Predictors

Variable Level Adjusted Odds Ratio 95%1(;::;3216 nee p-value
Age in Years 18-24 Ref. - -
25-34 0.83 0.58,1.18 0.302
35-44 0.84 0.6, 1.19 0.338
45-54 0.79 0.55, 1.12 0.179
55-64 0.85 0.6, 1.22 0.385
> 65 0.65 0.44, 0.97 0.033
Sex at Birth Male Ref. - -
Female 1.16 0.99, 1.37 0.074
Race / Ethnicity Non-Hispanic White Ref. - -
Non-Hispanic Black 1.17 0.5,2.7 0.719
Non-Hispanic Asian 1.06 0.5,2.25 0.884
Non-Hispanic American Indian / 0.6 0.28,1.28 0.188
Alaska Native
Hispanic 0.7 0.54,0.9 0.006
Non-Hispanic Other Race 1 0.58, 1.75 0.987
Marital Status Married Ref. - -
Unmarried 1.15 0.97,1.37 0.106
Religion None Ref. - -
Protestant 0.63 0.42, 0.94 0.023
Catholic 0.61 0.44, 0.86 0.005
Jewish 1.9 0.42, 8.55 0.403
Church of Jesus Christ of Latter-day | 1.2 0.95,1.51 0.128
Saints
Other 0.82 0.51,1.31 0.407
Baptist, Southern Baptist 0.51 0.19, 1.39 0.19
Buddhist, Hindu, Muslim, Islam 1.31 0.38,4.6 0.669
Born-again Christian, Church of 0.77 0.54, 1.09 0.143
Christ, Pentecostal
Episcopalian, Lutheran, Methodist, 0.26 0.13,0.54 <0.001
Presbyterian
Greek Orthodox, Eastern Orthodox | 0.82 0.22,3.03 0.762
Jehovah's Witness 9.41 1.6, 55.24 0.013
Native American religion 0.76 0.18, 3.29 0.718
Non-denominational 0.64 0.2,2.03 0.448
Veteran Status No Ref. - -
Yes 0.81 0.62, 1.05 0.105
Identifiy as LGBT No Ref. - -
Yes 0.98 0.75,1.29 0.911
Urbanicity Urban Ref. - -
Rural 0.69 0.53, 0.89 0.004
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Table A4. Survey-Weighted Multiple Logistic Regression Between Sympathy for Individuals with Substance Use Disor-
ders and Potential Predictors

Variable Level Adjusted Odds Ratio 95%1(;::;3216 nee p-value
Education < High School Ref. - -
High School Graduate 1.99 1.42,2.79 <0.001
Attended College / Technical School | 2.91 2.07,4.08 <0.001
College / Technical School Graduate | 3.42 2.42,4.83 <0.001
Employment Status Employed Ref. - -
Not employed 0.94 0.78,1.14 0.541
General Health Status Good Ref. - -
Poor 0.77 0.52, 1.15 0.203
Days of Bad Mental Health | Zero days Ref. - -
in Past Month 1-13 days 111 0.93, 1.34 0.246
14+ days 1.34 1.03,1.76 0.032
Ever Had Depression No Ref. - -
Yes 1.11 0.9,1.38 0.34
Primary Health Insurance | Employer-based Ref. - -
Other private 1.1 0.83, 1.45 0.517
Medicare 1 0.76,1.33 0.981
Medigap Suppressed Suppressed Suppressed
Medicaid 0.8 0.56, 1.16 0.242
CHIP Suppressed Suppressed Suppressed
Military-related 0.88 0.54,1.43 0.616
IHS Suppressed Suppressed Suppressed
State—sponsored 0.52 0.21,1.25 0.144
Other government 0.85 0.47, 1.54 0.587
Uninsured 0.69 0.52,0.92 0.01
Past-Month Marijuana Use | No Ref. - -
Yes 1.52 1.06,2.2 0.024
Smoked 100 Cigarettesin | No Ref. - -
Life Yes 0.97 0.81,1.17 0.741
Past-Month Alcohol Use No Ref. - -
Yes 1.05 0.85,1.29 0.672
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Table A5. Unweighted and Weighted Sample Characteristics

Variable Level Unweigh:((l(yf)l)l =8,003) (n=‘;\?7l§;1,51e7d7.1)
n (%)
Sympathetic Toward SUD | Not sympathetic 1,609 (20.1) 339,402.4 (19.3)
Sympathetic 6,394 (79.9) 1,416,074.7 (80.7)
Age in Years 18-24 577 (7.2) 243,608.5 (13.9)
25-34 1,129 (14.1) 363,068.4 (20.7)
35-44 1,450 (18.1) 350,456.2 (20.0)
45-54 1,320 (16.5) 268,377.2 (15.3)
55-64 1,327 (16.6) 245,699.5 (14.0)
> 65 2,200 (27.5) 284,267.2 (16.2)
Sex at Birth Male 4,001 (50.0) 874,256.8 (49.8)
Female 4,002 (50.0) 881,220.3 (50.2)
Race / Ethnicity Non-Hispanic White 6,936 (86.7) 1,418,876.4 (80.8)
Non-Hispanic Black 51 (0.6) 14,299.6 (0.8)
Non-Hispanic Asian 85 (1.1) 42,416.9 (2.4)
Non-Hispanic American Indian / 81 (1.0) 14,553.1 (0.8)
Alaska Native
Hispanic 702 (8.8) 216,779.8 (12.3)
Non-Hispanic Other Race 148 (1.8) 48,551.4 (2.8)
Marital Status Married 5,386 (67.3) 1,103,466.6 (62.9)
Unmarried 2,617 (32.7) 652,010.5 (37.1)
Religion None 1,881 (23.5) 503,197.9 (28.7)
Protestant 285 (3.6) 50,737.3 (2.9)
Catholic 494 (6.2) 120,290.3 (6.9)
Jewish 29 (0.4) 5,073.2 (0.3)
Church of Jesus Christ of Latter-day | 4,560 (57.0) 893,976.2 (50.9)
Saints
Other 231 (2.9) 61,341.0 (3.5)
Baptist, Southern Baptist 35(0.4) 6,692.6 (0.4)
Buddhist, Hindu, Muslim, Islam 28 (0.3) 10,166.9 (0.6)
Born-again Christian, Church of 336 (4.2) 80,489.5 (4.6)
Christ, Pentecostal
Episcopalian, Lutheran, Methodist, 48 (0.6) 8,639.6 (0.5)
Presbyterian
Greek Orthodox, Eastern Orthodox | 12 (0.1) 2,363.6 (0.1)
Jehovah's Witness 18 (0.2) 4,508.5 (0.3)
Native American religion 11 (0.1) 1,031.6 (0.1)
Non-denominational 35(0.4) 6,968.8 (0.4)
Veteran Status No 7,176 (89.7) 1,612,584.8 (91.9)
Yes 827 (10.3) 142,892.3 (8.1)
Identifiy as LGBT No 7,379 (92.2) 1,576,155.0 (89.8)
Yes 624 (7.8) 179,322.1 (10.2)
Urbanicity Urban 7,060 (88.2) 1,672,788.4 (95.3)
Rural 943 (11.8) 82,688.7 (4.7)




An Analysis of Social and Economic Impact of the Huntsman Mental Health Institute

Table A5. Unweighted and Weighted Sample Characteristics

Variable Level Unweightlfc(io/f)l)l =8,003) (n=V1\Z;ng;l,ile;7.l)
n (%)
Education < High School 315(3.9) 118,975.4 (6.8)
High School Graduate 1,726 (21.6) 382,748.6 (21.8)
Attended College / Technical School | 2,497 (31.2) 680,604.9 (38.8)
College / Technical School Graduate | 3,465 (43.3) 573,148.2 (32.6)
Employment Status Employed 4,765 (59.5) 1,171,167.7 (66.7)
Not employed 3,238 (40.5) 584,309.4 (33.3)
General Health Status Good 7,740 (96.7) 1,707,298.3 (97.3)
Poor 263 (3.3) 48,178.8 (2.7)
Days of Bad Mental Health | Zero days 4,411 (55.1) 864,715.0 (49.3)
in Past Month 1-13 days 2,469 (30.9) 593,518.7 (33.8)
14+ days 1,123 (14.0) 297,243.4 (16.9)
Ever Had Depression No 6,149 (76.8) 1,303,570.7 (74.3)
Yes 1,854 (23.2) 451,906.4 (25.7)
Primary Health Insurance | Employer-based 3,983 (49.8) 997,007.7 (56.8)
Other private 792 (9.9) 183,947.4 (10.5)
Medicare 2,029 (25.4) 273,106.9 (15.6)
Medigap Suppressed Suppressed
Medicaid 370 (4.6) 90,358.6 (5.1)
CHIP Suppressed Suppressed
Military-related 207 (2.6) 43,057.7 (2.5)
IHS Suppressed Suppressed
State-sponsored 37 (0.5) 7,801.6 (0.4)
Other government 100 (1.2) 26,232.3 (1.5)
Uninsured 471 (5.9) 131,958.9 (7.5)
Past-Month Marijuana Use | No 7,467 (93.3) 1,604,034.0 (91.4)
Yes 536 (6.7) 151,443.2 (8.6)
Smoked 100 Cigarettes in No 6,107 (76.3) 1,356,445.7 (77.3)
Life Yes 1,896 (23.7) 399,031.4 (22.7)
Past-Month Alcohol Use No 5,634 (70.4) 1,170,989.3 (66.7)
Yes 2,369 (29.6) 584,487.9 (33.3)
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Appendix B: Description of HMHI Units and Services

The Huntsman Mental Health Institute (HMHI) was
dedicated in 2021 following a $150 million gift from
the Huntsman Foundation to the University of Utah.
HMHI integrates research, education, and clinical

care within one institutional structure. It employs over
1,600 faculty, staff, and trainees across more than 20
locations in Utah and Idaho, serving diverse patient
demographics ranging from children to geriatric pa-
tients. HMHI is recognized as a critical mental health
care, research, and training center within the Mountain
West, addressing the ongoing challenge of untreated
mental health conditions in this region. HMHI utilizes
an integrated approach to clinical care, research, and
education. This facilitates multidisciplinary solutions
to mental health issues, enhancing outcomes in clinical
practice, research, and training. HMHI also serves as a
regional training center addressing shortages of mental
health professionals while delivering clinical services.

Geographic Service Area

HMHI's main hospital is a 170-bed freestanding psy-
chiatric facility located at the University of Utah. This
hospital draws patients from throughout the Mountain
West region, providing specialized psychiatric care
that may not be available in more remote communi-
ties. The facility includes 66 beds dedicated to children
and adolescents, with the remaining accommodating
adult patients with varying levels of acuity and spe-
cialized needs. Additional campus facilities include a
short-stay, receiving center for brief crisis intervention
and referral, adult recovery services for substance use
disorders, and child and adolescent day treatment pro-
grams. The hospital’s location on the University’s medi-
cal campus facilitates integration with other healthcare
services and supports the University’s academic mis-
sion.

HMHI includes a network of community-based clinics
and services throughout Utah and Idaho. These in-
clude the Downtown Behavioral Health Clinic in Salt
Lake City and the Park City Behavioral Health Clinic,
which provide outpatient mental health services. The
Neurobehavior HOME Program in Salt Lake City
offers specialized services for individuals with devel-
opmental disabilities. In addition, HMHI operates
numerous other clinical sites across its service area,
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maintaining a presence in more than 20 locations
throughout Utah and Idaho. This distributed model of
care increases accessibility for patients who might oth-
erwise face geographic barriers to treatment, particu-
larly in rural and frontier communities.

HMHI has developed robust telemedicine capabili-
ties that further extend its geographic reach. Virtual
appointments allow patients in remote areas to access
psychiatric evaluation, medication management, and
therapy services without traveling long distances to
specialty care centers. The CALL-UP program, for
example, provides psychiatric consultation to primary
care providers throughout Utah. This approach in-
creases the impact of limited psychiatric resources by
supporting front-line providers in managing mental
health conditions.

Clinical Programs and Treatment
Services

Comprehensive Assessment and Treatment (CAT)
Program

The Youth Comprehensive Assessment and Treat-
ment (CAT) Program serves children and adolescents
ages 4-17, providing an intensive 4-6 week treatment
program. It utilizes a multidisciplinary team approach
to evaluate youths and initiate effective treatment
plans. The CAT Program addresses a wide spectrum of
conditions including mood disorders, anxiety disor-
ders, psychosis, autism spectrum disorders, trauma-re-
lated issues, personality challenges, and substance
abuse. Treatment modalities include Acceptance and
Commitment Therapy (ACT), Dialectical Behavioral
Therapy (DBT), and expressive therapies, supported
by comprehensive psychiatric evaluation and nursing
oversight.

Neurobehavior HOME Program

The Neurobehavior HOME Program is a specialized
coordinated care model designed specifically for
individuals with developmental disabilities across the
lifespan. This program addresses both the medical
and mental health needs of this population. Services
include preventive healthcare, behavior management,
case management, crisis management, nutritional
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counseling, individual and group therapy, medication
management, psychiatric evaluations, and psycholog-
ical testing. The HOME Program serves over 1,000
people of all ages, providing continuity of care that
addresses both immediate needs and long-term health
maintenance.

HMHI Behavioral Health Clinics

HMHI operates specialized outpatient behavioral
health clinics, offering accessible mental health ser-
vices to diverse populations. The Downtown Behav-
ioral Health Clinic provides therapy and medication
management for adults, children, and teens, along
with specialized services in perinatal/maternal men-
tal health counseling and neuropsychological testing.
Similarly, the Park City location offers individual ther-
apy, group therapy, psychiatric evaluation, medication
management, and ketamine-assisted psychotherapy.
Both clinics are staffed by board-certified psychiatrists,
advanced practice nurses, clinical psychologists, clini-
cal social workers, and senior residents in training.

Day Treatment and Intensive Outpatient Programs
HMHI offers multiple flexible day programs that
provide structured therapeutic environments without
requiring overnight hospitalization. These include
age-specific day treatment programs such as Kidstar
for children ages 5-12 and TeensCope for adolescents
ages 12-18, along with the Mental Health Intensive
Outpatient Program for individuals requiring more
support than weekly therapy but less than full-day
treatment. Additional specialized day programs in-
clude the Autism Adventure Camp, offering targeted
intervention for children on the autism spectrum, and
the Optimal Aging Program, addressing the unique
mental health needs of older adults. HMHI's ROPES
Challenge Course represents an innovative therapeutic
approach that incorporates adventure-based counsel-
ing techniques to build confidence, trust, and commu-
nication skills.

Hospital and Inpatient Services

Adult Inpatient Psychiatric Services

HMHTI’s adult inpatient psychiatric services represent
a comprehensive approach to acute mental health
treatment, including six specialized units to accommo-
date varying levels of patient acuity and needs. Each
unit maintains an environment appropriate to specific

patient populations, with some designed for those
detoxing from substance use and others providing
intensified safety protocols for patients experiencing
psychosis. Treatment is delivered by collaborative
teams including psychiatrists, social workers, nurses,
expressive therapists, and psychologists who work to-
gether to assess, stabilize, and develop discharge plans
for each patient. The therapeutic approach integrates
medication evaluation and management with evi-
dence-based interventions drawn from acceptance and
commitment therapy, dialectical behavioral therapy,
and cognitive behavioral therapy.

Child and Adolescent Inpatient Services

The child and adolescent inpatient services at HMHI
provide critical acute psychiatric care for youth facing
immediate mental health crises who cannot remain
safe in less restrictive environments. With 66 beds ded-
icated to children and adolescents, HMHI maintains
specialized units including a latency unit for younger
children, two teen units, and space for the Compre-
hensive Assessment and Treatment program. During
inpatient stays, mental health specialists monitor pa-
tients for safety, clarify diagnoses, and develop appro-
priate treatment plans and medication schedules. The
hospital program offers multiple therapeutic modali-
ties including expressive therapy, individual therapy,
group therapy, and family therapy.

Crisis Intervention and Support
Services

HMHI manages a number of community crisis in-
tervention and support services designed to prevent
mental health crises and support individuals through
such emergencies when they occur. These specialized
programs focus on mental health crisis management,
suicide prevention, and emotional wellness, providing
critical services to keep community members safe.
Professional teams are trained to respond appropriately
to crises, de-escalate dangerous situations, and connect
individuals with appropriate resources for ongoing
care. These services represent a major component of
the mental health safety net, helping to reduce unnec-
essary hospitalizations, emergency department visits,
and involvement with law enforcement while ensuring
that individuals in crisis receive appropriate care.
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988 Suicide & Crisis Lifeline

HMHI operates Utah’s component of the national

988 Suicide & Crisis Lifeline, providing 24/7 free and
confidential crisis support to individuals experiencing
mental health emergencies. When Utah residents dial
988, they are connected directly to the Utah Crisis
Line, staffed by certified crisis workers at HMHI who
have specialized training in suicide prevention, de-es-
calation, and stabilization. This service represents an
important, state-wide front-line safety net interven-
tion for preventing suicide and supporting individuals
through acute mental health crises. The crisis line

also works in close coordination with Mobile Crisis
Outreach Teams (MCOT) across the state to facilitate
in-person crisis intervention when needed.

SafeUT Program

The SafeUT program represents a specialized crisis in-
tervention service for students, parents, and educators,
using an app-based intervention that provides 24/7,
real-time access to licensed mental health counselors
through phone communication, live chat, or confiden-
tial tip submission. SafeUT addresses the unique men-
tal health challenges faced by military personnel and
their support networks. The program recognizes the
specific stressors associated with military service and
provides a confidential avenue for seeking help without
stigma or barriers.
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Research, Education, and Training

Research Initiatives

HMHI conducts pioneering research that advances
understanding of brain function and mental health
conditions and informs the translation of scientific dis-
coveries into improved patient care. HMHI researchers
investigate a wide range of mental health conditions,
developing and testing new treatment approaches
while also exploring fundamental questions about
brain function and the biological basis of psychiatric
disorders.

Educational Programs and Professional Training

As a regional training center for psychiatry and related
disciplines, HMHI plays a critical role in developing
the mental health workforce for the State of Utah and
nationally through accredited programs in clinical psy-
chology, psychiatry, and other specialties. The institute
hosts significant educational initiatives including the
Child Psychiatry fellowship and serves as the prima-
ry training site for adult psychiatry residents. These
initiatives help address long-standing and significant
shortages of mental health professionals throughout
the region.



An Analysis of Social and Economic Impact of the Huntsman Mental Health Institute

Appendix C: Methodology

Methods for Chapter 1

Study design and data

This cross-sectional study uses data from several
sources to examine the distribution of mental health-
care facilities and services in Utah. Data on the facil-
ities, their locations, and services offered at each was
obtained from the Substance Abuse and Mental Health
Services Administration’s 2020 National Mental Health
Services Survey (N-MHSS), which aims to collect

data on all mental health care facilities in the United
States. N-MHSS data for HMHI facilities was reviewed
and corrected by HMHI staff. This was the primary
dataset for our analysis. Geospatial information de-
scribing the state of Utah, its boundaries, location of
population centers, and population estimates were
obtained from he U.S. Census Bureau. Data describ-
ing county-level socioeconomic status were obtained
from the U.S. Census Bureau Small Area Income and
Poverty estimates, as well as the American Community
Survey. Poverty estimatesare from 2021, unemploy-
ment estimates are from 2022, and college completion
estimates are from 2017-2021.Data on provider short-
ages were obtained from theU.S. Health Resources and
Services Administration. Variables describing disease
prevalence and the proportion of the population that
is LGBTQ+ was obtained from Utah’s restricted Be-
havioral Risk Factor Surveillance Survey (Utah BRFSS)
data. Utah BRESS estimates of depression and binge
drinking prevalence

use data from 2016-2021. Utah BRFSS estimates of the
size of the LGBT population use data from 2018-2021
because the relevant survey questions were not fielded
in before that period. The analyses of suicidality only
use 2019 and 2021 data because the relevant survey
question was not fielded before 2019 or in 2020

Statistical analysis

Each facility’s street address, provided by N-MHSS,
was geocoded for mapping using Open Street Maps.
Then summary data was obtained showing the number
of Utah facilities offering each of the major services
provided by HMHI and identifying which of those
facilities was affiliated with HMHI. Each service was
categorized as common or provided at few facilities.
For all facilities, services provided at few facilities were

defined as those offered at fewer than 100 locations.
For HMHI facilities, services provided at few facili-
ties were defined as those offered at fewer than half

of HMHI locations. This summary data was mapped,
showing the locations of each relevant services, for
qualitative observation of geospatial distribution.
Variables from the supplementary data were used to
calculate each county’s number of facilities per capita,
number of HMHI facilities per capita, average with-
in-county travel time to care from population centers,
percentage of population with lifetime depression,
percentage of population currently binge drinking,
percentage of population who has considered suicide,
percentage of population that is LGB, and percentage
of the population that is transgender. Routing analysis
was also performed using Open Street Maps. After
these estimates were obtained, decision tree regression
was performed between the number of facilities in a
county and population size, percent in poverty, percent
unemployed, percent uninsured, proportion of popu-
lation that is nonwhite, proportion of population that
is LGB, proportion of population that is transgender,
depression prevalence, binge drinking prevalence, and
prevalence of suicidal thoughts. Multiple imputation
using predictive mean matching data was performed
to simulate missing data. Select supplemental data was
also mapped alongside the distribution of facilities
providing certain services to further examine potential
relationships between the locations of facilities and
variables such as population size or disease prevalence.

Limitations of Utah BRFSS data

The Utah BREFSS data, while potentially enlightening,
has some important limitations to note. First, it ex-
cludes children and institutionalized individuals. This
limits the generalizability of the data, especially given
that institutionalized individuals may disproportion-
ately struggle with mental illness or substance use
disorders. Second, small cell sizes must be suppressed.
Third, and perhaps most important, the Utah BRFSS
was not administered to a large number of Utah resi-
dents. Analyzing that already small dataset by county
may therefore lead to unrealiability in statistical es-
timates drawn from that data. For example, consider
a hypothetical county in Utah. In this county, which

XVII



Matheson Center for Health Care Studies

we have invented for the sake of this example, only 25
individuals were surveyed between 2018 and 2021.
Two of those people indicated they had identified as
lesbian, gay, or bisexual. After applying survey weights,
this suggests that 33 adults in this hypothetical county
identify as LGB, which represents 7.1% of the adult
noninstitutionalized population in the hypothetical
county. In this case, that figure is similar to estimates
in the literature of the U.S. LGB population. However,
because of the small number of people surveyed in our
invented county, variation in the underlying number
of survey respondents who said they identify as LBG
could cause significant changes in the final estimation
of the LGB population in that county. Sensitivity anal-
ysis showed that, if one additional Invented County
resident indicated identifying as LGB, our estimates

of the LGB population in that county would rise to
approximately 38 individuals, or 8.3% of the adult non-

Methods for Chapter 2

institutionalized population. The result of this limita-
tion is that, especially in counties with few residents
and when analyzing less common characteristics,
estimates drawn from Utah BRFSS data are vulnerable
to variation that occurs purely by chance. Estimates in
such counties or for such characteristics may therefore
be meaningfully less reliable than those for populous
counties and more common characteristics. Daggett,
Piute, and Rich Counties all had fewer than 100 indi-
viduals surveyed between 2016-2021 and estimates in
those counties are therefore the most vulnerable to this
phenomenon. Given these limitations, some estimates
in our report should be interpreted cautiously. We
included these data, despite their limitations, because
such information is so scarce that even data which may
suffer from reliability issues could provide insights not
previously available.

The data used in this study came from the 2021 BRESS.
The BRESS is a nationally representative health survey
that collects information from more than 400,000 U.S.
adults annually. It is administered via telephone by
state health departments, with support from the U.S.
Centers for Disease Control and Prevention (CDC).
Participants are not compensated. The survey has a
standardized core questionnaire administered every-
where in the U.S. alongside optional modules and
state-added questions. The data can be weighted to be
representative at the state level using weights provid-
ed by the CDC. Data for the core questionnaire and
optional modules can be obtained from the CDC. Data
from state-added questions must be obtained from the
relevant state health departments, some of whom (in-
cluding Utah) restrict access to that data and impose
their own reporting requirements.

Our outcome variable describes sympathy toward
individuals with substance use disorder. This variable
comes from a question added to the survey by the state
of Utah for 2021’s survey administration. The question
asks, “How would you respond to the following state-
ment? I am generally caring and sympathetic towards
people who abuse substances. Would you say you
strongly agree, agree, disagree, or strongly disagree?”
It also includes a definitional note: “Substance abuse
refers to using a legal or illegal substance that causes
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the user significant problems or distress.” We dichoto-
mized this outcome variable by combining responses
into “agreement” and “disagreement”.

The other BRESS variables used in our analysis de-
scribe the survey respondents’ age, sex at birth, race/
ethnicity, marital status, religion, veteran status,
self-identification as a sexual or gender minority
(LGBTQ+), the urbanicity of the county of residence,
education, employment status, general health status,
past-month days of poor mental health, depression di-
agnosis history, primary health insurance, past-month
marijuana use, history of cigarette use, past-month of
alcohol use, and county of residence. Each of these cat-
egorical variables is described in Table 1. More infor-
mation about these variables can be found in Appendix
2. Supplementary mapping data were obtained from
the U.S. Census Bureau. Materials and analysis code
for this study are not available.

The data were weighted using weights and instruc-
tions provided by the CDC. The CDC generates these
weights based on geographic area, number of land-
line and cellular phones in a household, number of
adults using those phones, and a correction to address
overlapping landline and cellphone sampling frames.
In all our analyses, we applied the CDC’s weights as
instructed by the agency. After weighting the data,

we performed three major types of analyses. First, we
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conducted survey-weighted summary analyses strat-
ified by our outcome variable. Chi-square tests were
performed to evaluate the univariate relationships
between each variable and our binary indicator of SUD
sympathy. Second, we estimated a survey-weighted
logistic regression model to understand the relation-
ships between sympathy toward individuals with SUD
and all other BRFSS variables in our data, excluding
county of residence. Results for our summary analyses
and logistic regression were considered statistically
significant if the relevant p values were less than 0.005.
Third, we estimated the weighted proportion of indi-
viduals who expressed SUD-related sympathy in each
county and mapped those estimates using state and
county boundaries. Throughout all our analyses, indi-
viduals with missing data for any variable were omit-
ted from our analyses. In our reporting of results, any
results drawn from groups or areas with fewer than

10 responses were suppressed to comply with Utah’s
restricted BRESS data use requirements. All analyses
were performed in RStudio.

This study did not meet the definition of human
subjects research. As a result, University of Utah IRB

Methods for Chapter 3

approval was not required by the U.S. Department of
Health and Human Services.

A limitation of this work is that our outcome is de-
rived from a single self-reported measure. It is possible
sympathy toward individuals with SUDs is overesti-
mated in our results if survey responses were distorted
by social desirability bias [56]. Further, we did not
evaluate how sympathetic feelings were impacted by
social contact with individuals who have SUDs. In
addition, BRESS is fielded only via telephone and its
administration during this study period may have been
impacted by the COVID-19 pandemic. However, there
is evidence that the pandemic may not have impacted
BRESS response rates in a major way [57]. Utah’s full
BRESS sample sizes were about 12,129 in 2019 and
10,843 in 2021 [58, 59]. Finally, our religion variable
only measures self-identified religious affiliation and
does not account for internal or external religiosity.
Despite these limitations, we believe that the relative
dearth of studies on this issue and the limitations of
those that do exist indicate that this research is import-
ant. Our specific results are also likely to be relevant to
policymakers in Utah.

Our data consisted of electronic health records for
patients seen by HMHI providers in UHealth for
encounters between July 1, 2020 and June 30, 2023.
This included records for 1,048,574 visits for 26,568
patients. Total payments and payers were identified

for each patient visit in addition to HMHI program or
unit, emergency or inpatient utilization, admission and
discharge dates, and ICD-10-CM diagnosis codes and
CPT codes. Patient demographic information included
age, gender, and race/ethnicity.

We examined the patients who visited HMHI clinics.

For each clinic, we calculated the number and percent-
age of patients with ED or inpatient utilization preced-

Methods for Chapter 4

ing and subsequent to their index clinic visit. We then
compared those totals to estimate the change in utili-
zation associated with clinic visits. We also calculated
changes in total reimbursements associated with thsoe
changes. Change in ED/inpatient utilization was mea-
sured for 90- and 180-days preceding and subsequent
to the index visit.

Medical care cost savings were measured using reim-
bursement data, and attribution of these savings was
based on the first HMHI clinic visited by a patient
subsequent to an ED/inpatient utilization. Results were
stratified by ED and inpatient setting, HMHI clinic,
diagnosis, and patient characteristics.

Risk Estimation

Utilizing EHR data for HMHI patients, we developed
a machine learning-based predictive model estimat-
ing the risk of emergency department (ED) utilization

within 30 days following visits to HMHI programs

for mental health or substance use. The dataset com-
prised patient-level visit records, with each observation
representing a single healthcare encounter. Visits were
classified as HMHI program visits if they occurred at
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organizations designated as HMHI and were not cat-
egorized as emergency visits. Emergency department
visits were identified separately and linked to the pre-
ceding HMHI visits on a per-patient basis. Specifically,
for each ED visit, the analysis attributed the visit to
the earliest preceding HMHI program visit occurring
within a 30-day timeframe, ensuring that ED events
were associated with the most temporally proximate
HMHI intervention.

Following the attribution process, a binary outcome
variable was created for all HMHI program visits, in-
dicating whether an ED visit occurred within 30 days.
The analytical dataset included all HMHI visits, irre-
spective of whether an ED visit occurred, allowing for
unbiased risk estimation. The dataset was partitioned
into a training set (80%) and a testing set (20%) using
stratified random sampling to preserve the distribution
of the outcome variable. All patient- and visit-level
variables, excluding identifiers and outcome-related
fields (e.g., patient-class, admission dates), were con-
sidered as candidate predictors. These include age, sex,
race/ethnicity, and reason for visit. Missing values were
imputed using the most frequent category for each
variable, and categorical predictors were transformed
via one-hot encoding.

A Random Forest classifier was trained on the 80%
training subset. To enhance internal validity and miti-
gate overfitting, 5-fold cross-validation was performed
on the training set, evaluating model performance
across key metrics including accuracy, precision, recall,
and F1-score. The final model was then fitted to the en-
tire training set and evaluated on the held-out testing
set to assess generalizability. Predicted probabilities of
ED utilization were generated for each HMHI pro-
gram visit in the testing set, and these probabilities
were subsequently aggregated at the program level to
estimate the average predicted ED risk for each HMHI
program. To quantify uncertainty in these estimates,
we conducted bootstrap resampling (1,000 iterations)
to generate 95% confidence intervals for the average

predicted ED risk associated with each program.
Performance was assessed on the training subset via
cross-validation. Using 5-fold stratified cross-vali-
dation on the training dataset, the Random Forest
classifier achieved an average accuracy of 98.8%, with
a precision of 88.8%, recall of 86.1%, and an F1 score
of 87.4% (Table C1). The high precision indicates that
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the model maintained a low false positive rate when
predicting ED visits, while the high recall rate demon-
strates effective sensitivity in identifying true positive
cases. There was overall strong model discrimination
for the outcome (ED visit within 30 days). Precision,
recall, and F1 suggests that the model demonstrates
good internal validity. These results indicate that the
model is unlikely to be overfitting the training data and
is expected to generalize well to unseen observations.

Table C1. 5-Fold Cross Validation Model Performance

Metric Mean Score
Accuracy 0.988
Precision 0.888
Recall 0.861
F1 Score 0.874

Latent Class Analysis

Using EHR data on HMHI patients, a latent class
analysis was conducted using Gaussian Mixture Mod-
eling to identify subgroups of HMHI patients based
on patient age in eyars, gender, race/ethnicity, reason
for visit, and HMHI service. Reasons for visit were
categorized into seven categories: Suicidal / Self-Harm,
Depression /Anxiety, Psychosis, Substance Use, Ag-
gression / Violence, Other Mental Health (e.g., mood
disorder, bipolar disorder, ADHD, PTSD, eating dis-
order), and Medical Physical Issue (e.g., pain, injury,
seizure, headache). All categorical variables were trans-
formed using one-hot encoding and continuous vari-
ables were standardized using z-score normalization.
After evaluating models with 2 to 6 classes, the 6-class
solution was selected based on optimal fit criteria,
including lowest Akaike Information Criterion (AIC)
and Bayesian Information Criterion (BIC) values. The
final model assigned each patient visit to one of six
latent classes. Class membership varied substantially
across the sample (Table 1).

Limitations

Several limitations should be noted. First, although
predicted risks align with expectations concerning
high vs. low-acuity programs, the machine learning
model was trained using EHR variables alone; unmea-
sured factors such as social determinants, treatment
adherence, or provider variation were not included
and may affect ED utilization across programs. Second,
while ED attribution was based on the most temporally
proximate MHI visit within 30 days, some ED visits
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may not be causally linked to prior behavioral health

encounters. Finally, the model’s predicted probabilities
are statistical estimates and do not imply causality. Fu-
ture research is needed incorporate additional clinical

Methods for Chapter 5

and socio-economic measures, and to explore causal
pathways linking behavioral health services to prevent-
able ED utilization.

Patient engagement with HMHI services was opera-
tionalized based on the number of HMHI program
visits recorded for each patient. Using EHR data on
utilization, we aggregated the number of HMHI visits
per patient. Patients were categorized into three en-
gagement groups: (a) Low Engagement: 1-2 visits; (b)
Medium Engagement: 3-5 visits; and (c) High Engage-
ment: 6 or more visits. This categorization approximat-
ed natural cutpoints in the distribution of visit counts
while ensuring sufficient sample sizes across engage-
ment groups.

To characterize differences in patient engagement
across HMHI programs, we merged patient-level
engagement categories with each program. The distri-
bution of engagement levels (low, medium, high) was
then calculated for each HMHI program (Figure 1).
Stacked bar plots were created to visualize the propor-
tion of patients at each engagement level within pro-
grams.
We also analyzed the association between engagement
levels and predicted 30-day emergency department
(ED) utilization risk. For each program, two measures
were calculated:

«The proportion of patients classified as high

engagement.

«The mean predicted probability of 30-day ED

utilization based on machine learning

modeling.
These two measures were merged at the program level,
and a scatterplot was generated to visualize the rela-
tionship between program-level engagement rates and
ED risk. Pearson’s correlation coefficient was com-
puted to assess the strength and significance of the
association. To further account for potential outliers,
a robust linear regression model was estimated using
Huber weighting. This model evaluated the associa-
tion between percentage of high-engagement patients
and predicted ED risk while reducing the influence of
extreme observations.

To evaluate time to first emergency department (ED)

visit following first visit to an HMHI program, we
conducted a survival analysis using Kaplan-Meier esti-
mation and Cox proportional hazards regression. The
Kaplan-Meier method was used to estimate the proba-
bility of zero ED utilization over the 30-day follow-up
period after HMHI treatment. Patients were censored
at the end of the observation period if no ED visit
occurred. Separate Kaplan-Meier curves were gener-
ated to compare survival probabilities across patient
engagement levels (low, medium, high). Confidence
intervals were displayed for each survival estimate.

Finally, multivariable Cox proportional hazards mod-
eling was utilized to identify predictors of time to first
ED visit. The model included engagement level (low,
medium, high), age, gender, race, and ethnicity as
covariates. Hazard ratios (HRs) and 95% confidence
intervals were reported. Model discrimination was
evaluated using the concordance statistic (c-index).
Assumptions of proportional hazards were assessed
using Schoenfeld residuals.

Limitations

Several limitations should be considered when in-
terpreting these findings. First, the analysis relied

on visit frequency as a proxy for engagement, which
may not capture the quality, intensity, or therapeutic
effectiveness of individual visits. Second, confound-
ing by indication is possible; patients with higher
clinical severity may require more frequent visits yet
still exhibit higher acute care use, potentially biasing
observed associations. Although robust regression was
employed to reduce the influence of outliers, unmea-
sured patient-, provider-, or system-level factors could
still affect both engagement and ED risk. Additionally,
engagement level categorization was based solely on
visit counts and did not account for other indicators of
therapeutic engagement, such as treatment adherence,
participation in group therapy, or longitudinal clinical
improvement.
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Methods for Chapter 6

The Regional Input-Output Modeling System (RIMS)
IT is an economic modeling framework developed by
the U.S. Bureau of Economic Analysis (BEA) to an-
alyze the economic impact of various activities, such

as new construction projects or policy changes, at the
regional level within the United States. As used in this
project, the goal of RIMS Il is to estimate the direct, in-
direct, and household (induced) impacts of economic
activities on a specific region’s economy.

RIMS II operates based on input-output (I/O) analysis,
which examines the relationships between different
sectors of an economy and how changes in one sector
can impact other sectors. The model takes into account
various factors, including inter-industry transactions,
consumer spending, and regional economic structure.
It aims to quantify the ripple effects of changes in one
sector on the rest of a local economy. I/O analysis is
generally accepted as a “gold standard” in economic
impact measurement, and RIMS II is one of the most
widely used I/O impact analysis models. Note, the
BEA does not endorse any resulting estimates and/or
conclusions about the economic impact of a proposed
change on an area.

Measured Impacts

The RIMS II framework provides estimates for various
economic measures, such as employment, output, and
value-added, in both dollar terms and job equivalents.
These estimates allow policymakers, organizations, and
analysts to assess the potential economic consequenc-
es of different scenarios, such as the opening of a new
health care facility, changes in government spending,
or shifts in consumer preferences.

Four measures of changes in local economic activity
were estimated and presented in this report:

1. Gross economic output: The total market value

of industry output generated through the new con-
struction project within a specific region. This equals
intermediate inputs plus value added. Gross output is

a duplicative total in that goods and services will be
counted multiple times if they are used in the produc-
tion of other goods and services. As such, gross eco-
nomic output provides a measure of the overall scale of
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economic activity generated through the new con-
struction project that is taking place within a region.
Gross output is not the same as gross domestic product
(GDP).

2. Value-added: The value of gross output minus
intermediate inputs generated through the new con-
struction project. The value of this measure is equal

to the sum of compensation of employees, taxes on
production and imports less subsidies, and gross oper-
ating surplus. Value-added can be thought of as the net
contribution that a particular economic activity makes
to the overall economy, directly contributing to the
region’s income. It is closely related to GDP.

3. Household earnings: The total income received by
households within a specific region generated through
the new construction project. The total compensation
of employees plus the net earnings of sole proprietors
and partnerships. In the RIMS II model, earnings
exclude personal contributions to social insurance
programs, such as Social Security and Medicare, and
employee pension plans.

4. Employment: The count of jobs generated through
the new construction project that includes both full-
time and part-time workers. Whether an employee
works 40 or 4 hours per week, they are counted the
same in the RIMS II model.

Final-Demand Change and Expenditure Input

For this analysis, the final demand changes consisted of
the research expenditures exogenously funded by fed-
eral sources, including grants and contracts procured
by HMHI investigators. These expenditures included
direct and indirect costs. Direct costs are allowable
expenses incurred as a result of a research project or
program being funded and implemented. Examples of
direct costs include salaries and wages of project per-
sonnel, trainee costs (e.g., tuition), laboratory supplies,
equipment, and participant incentives. Indirect costs

— also known as overhead costs or facilities and ad-
ministration costs by the National Institutes of Health,
are not directly attributable to a specific project but are
necessary for the overall operation of an organization
or institution. These costs may include expenses for
the general infrastructure and support services of the
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organization, such as rent or depreciation on facilities;
utilities; administrative staft salaries; library services;
or general office supplies.

In August 2023, HMHI staff provided us with estimat-
ed expenditures for the research activities funded by
federal sources by fiscal year (FY; Table C2).

Table C2. Federally Funded Research Expenditures at
HMHI, FY 2019-2023

Fiscal Year

Expenditures

2019 $5,273,799.26
2020 $7,643,548.01
2021 $8,543,379.52
2022 $9,286,390.08
2023 $8,826,858.99

The expenditure inputs shown in Table 1 were adjusted
prior to analysis. Because the RIMS II model multipli-
ers are based on 2020 data, the expenditure totals by
fiscal year were converted to expenditures by calendar
year (CY). Since the University of Utah fiscal year be-
gins July 1, the expenditures shown in Table 1 for each
fiscal year were divided evenly into two calendar years
(e.g., fiscal year 2022 was divided into calendar years
2021 and 2022). We then deflated the calendar year
expenditures to 2020 dollars using a Consumer Price
Index adjustment. Table C3 shows the specific expendi-
tures used as find-demand inputs for this analysis, rep-
resenting HMHI's estimated federally funded research
expenditures for CY 2018-2023.

Table C3. Estimated Expenditure Inputs for the RIMS II
Model Analysis: CY 2018-2023

Calendar Year Expenditures (2020 U.S. Dollars)

economic region was the Salt Lake City, Utah Metro-
politan Statistical Area (MSA). As of the 2020 census,
the Salt Lake City, Utah MSA had a population of
1,257,936 people.

Multipliers and Level of Analysis
RIMS II provides Type I and Type II multipliers of
economic activity. For this analysis, we used Type II
multipliers. Type II multipliers account for the direct,
indirect, and household (induced) impacts of the final
demand changes. The direct impact is related to the
first round of inputs purchased by the final-demand
industry. The indirect impact is related to the sub-
sequent rounds of inputs purchased by supporting
industries. The induced - or household - impact is
related to the tertiary impacts that result from the
spending of income earned by the workers directly and
indirectly affected by the initial economic change. Type
II multipliers quantify the cumulative effects of the
direct, indirect, and household (induced) rounds of in-
dustry spending. The multipliers used for this analysis
are based on the 2012 Benchmark Input-Output Table
for the Nation and 2020 regional data.

Table C4 describes the Type II multipliers used to esti-

mate the measured impacts described above.

Table C4. RIMS II Final-Demand Multipliers

Outcome

Gross economic
output

Definition

Total market value of
industry output in the
Salt Lake City, Utah
MSA per $1 change in
final demand

Application

Final-demand
expenditures x final-
demand multiplier
for NAICS #541700
= gross economic
output impact

2018 $2,717,800.10
2019 $6,538,353.28
2020 $8,093,463.77
2021 $8,514,854.97
2022 $8,009,273.90
2023 $3,753,850.33

Value added

Total value added
created in the Salt
Lake City, Utah MSA
per $1 change in final
demand

Final-demand
expenditures x final-
demand value-added
multiplier for NAICS
#541700 = value-
added impact

Note: The expenditures were deflated to 2020 dollars using the Consumer Price
Index because the RIMS II multipliers are based on 2020 data.

Model Industry and Local

Economic Region

To use the RIMS II model, the industry initially affect-
ed by the change in final demand must be identified.
For this analysis, the relevant research activities fall
under Detailed Industry (NAICS) #541700 “Scien-
tific Research and Development Services.” The local

Household earnings

Total household
earnings created in
the Salt Lake City,
Utah MSA per $1
change in final
demand

Final-demand
expenditures x final-
demand earnings
multipler for NAICS
#541700 = earnings
impact

Employment

Total number of jobs
created in the Salt
Lake City, Utah MSA
per $1 million change
in final demand

Final-demand
output x final-
demand employment
multiplier for NAICS
#541700 = jobs
impact
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Model Assumptions

It is important to note that while RIMS II is a useful
tool for understanding the potential economic impacts
of various activities, it relies on certain assumptions
and simplifications. Therefore, the accuracy of its
estimates depends on the quality of the input data and
the underlying assumptions used in the model. For
example, our analysis assumed that the economic ac-
tivity generated by HMHT’s federally funded research
activities in the Salt Lake City, Utah MSA is greater
than the simple total of spending associated with the
research activities. As money is spent and earned
through HMHT’s federally funded research activities, it
is, in turn, spent, earned, and re-spent by other enti-
ties in the local economy through successive cycles of
spending, earning, and spending. For these analyses, it
was assumed that all of the estimated federally fund-
ed research expenditures were made within the local
economy.

Like any economic modeling framework, RIMS I
relies on a set of assumptions to simplify the complex-
ities of real-world economic interactions. Some of the
key assumptions of RIMS II include:

1. Constant Relationships: RIMS II assumes that the
relationships between industries and regions remain
constant over the period of analysis. This means that
the input-output coefficients, which represent the pro-
portion of inputs a particular industry purchases from
other industries, are assumed to stay consistent.

2. Linear Relationships: The model assumes linear rela-
tionships between industries, implying that a change in
output or demand in one industry results in a propor-
tional change in other related industries.

3. Stable Technology: RIMS II assumes that production
technologies within industries do not change during
the analysis period. This assumption helps to maintain
the consistency of input-output coefficients.

4. Full Employment: The model assumes that the
economy is operating at full employment, meaning
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that all available labor resources are being utilized. This
assumption can affect the way employment impacts are
estimated.

5. Homogeneous Labor: Labor is treated as a single,
homogeneous factor of production. Differences in
skills, wages, and labor types are not fully accounted
for.

6. No Spatial Spillovers: RIMS II typically assumes
that the economic impacts are confined to the specific
region being analyzed and does not consider potential
spillover effects on neighboring regions or beyond.

7. Fixed Consumption Patterns: Consumer spending
patterns are assumed to remain constant throughout
the analysis period. Changes in consumer behavior due
to economic impacts are not considered.

8. Stable Trade Patterns: The model assumes that trade
patterns between regions remain consistent over time.
Changes in trade relationships are not explicitly ac-
counted for.

9. No Environmental Considerations: Environmental
impacts, both positive and negative, are not directly
incorporated into the model’s calculations.

10. Static Analysis: RIMS II provides a snapshot of
the economy at a specific point in time and does not
consider dynamic changes or adjustments that might
occur over time.

11. Limited Institutional Changes: The model typically
assumes that institutions and policies remain constant
during the analysis period, which might not reflect
real-world changes.

It’s important to recognize that these assumptions
simplify the complexity of the real economy, and the
accuracy of the model’s results depends on how well
these assumptions align with the actual economic
conditions being analyzed. While RIMS II can provide
valuable insights, one must be aware of its limitations
and potential deviations from real-world outcomes.
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Appendix D: Common Services Both in Utah & at HMH|

Tier 1 Programs

Many other services provided as part of Tier 1 HMHI
programs are commonly provided both in the state
and among HMHI facilities. They are provided in the
following Tier 1 Programs, among others: SafeUT and
the 988 Suicide Crisis Line, Nuerobehavior HOME,
Maternal Mental Health, Substance Use and Recovery;,
and the Trauma Clinic.

SafeUT and 988 Suicide Crisis Line

HMHI administers at least two programs aimed
toward providing immediate support to individuals ex-
periencing a mental health crisis, which could include
suicidal behavior. These services are available at all
times. The first is SafeUT, which provides for immedi-
ate contact with licensed counselors through a suite of
apps—SafeUT for students, parents or guardians, and
educators; SafeUT Frontline for law enforcement, fire-
fighters, health care providers and their families; and
SafeUT National Guard for members of the Utah Air
and Army national guard, as well as civilian personnel
and their families. The second program is the national
Suicide Prevention Lifeline. HMHI manages all calls
and texts placed to the national hotline within the state
of Utah, with the exception of those in which individu-
als express a preference for Spanish language

Figure D1. Facilities with Suicide Prevention Services

o9 % °
6 of 338 facilities are HMHI facilities

or veteran-specific crisis services.

One way of examining the geographic distribution

of the kind of services provided by these programs is
to examine facilities with suicide prevention services
(Figure D1). These services include identifying risk
factors; educating staft on the signs of suicidal behavior
and using methods to detect risk; and the assessment,
intervention, and management of suicidal patients
including treatment of an underlying mental or sub-
stance use disorder, and use of psychotropic medica-
tion, supportive services, and education. Hotlines help
individuals to contact the nearest suicide prevention
mental health provider. There are 337 such facilities in
Utah, six of which are HMHI facilities. They are largely
located along the Wasatch Front.

Neurobehavior HOME

HMHI’s Neurobehavior HOME program provides
coordinated care for individuals—both children and
adults—with developmental disabilities. This program
provides a wide array of services, only some of which
can be examined using N-MHSS data.

Figure D2. Facilities with Physical Exams
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4 of 110 facilities are HMHI facilities

One such service is physical exams and well-child
check-ups (Figure D2). Just over 100 facilities in Utah
provide complete medical histories or physical exams
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— almost all located along the Wasatch Front. Half of
HMHI facilities provide these services.

Figure D3. Facilities with Case Management
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7 of 371 facilities are HMHI facilities

Case management helps people arrange for appropri-
ate services and supports through a case manager who
monitors the needs of clients/patients and their fam-
ilies and coordinates services, such as mental health,
social work, health, educational, vocational, recre-
ational, transportation, advocacy, and respite care, as
needed. This is an important part of the Neurobehav-
ior HOME program. It is common in Utah, with nearly
all of the state’s mental health care facilities providing
some form of case management (Figure D3).

Figure D4. Facilities with Group Therapy
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5 of 224 facilities are HMHI facilities

Group therapy is another important element of the
Neurobehavior HOME program. It involves groups

XXVI

of usually 4 to 12 people who have similar problems
and who meet regularly with a therapist. Interactions
between group members are used to provide support
and motivate potential behavior change. Approximate-
ly 2/3 of the mental health care facilities in the state
provide these services, and almost all HMHI facilities
do (Figure D4).

Figure D5. Facilities with Individual

Psychotherapy
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7 of 255 facilities are HMHI facilities

Similarly, about 2/3 of Utah’s facilities provide indi-
vidual psychotherapy, which is defined in the data as
focusing on a patient’s current life and relationships
within the family, social, and work environments
through one-on- one conversations with a therapist
(Figure D5). The goal is to identify and resolve prob-
lems with insight, as well as build on strengths. All
HMHI facilities provide this service, which is admin-
istered as part of Neurobehavior HOME and other
programs at HMHI.

Other services administered under the Neurobehavior
HOME program include nutritional counseling, med-
ication management, and billing/insurance support.
These could not be examined using N-MHSS data.

Maternal Mental Health

Another Tier 1 program at HMHI is their maternal
mental health program. Through this program, HMHI
provides extensive inpatient and outpatient services to
pregnant or postpartum women who are experiencing
perinatal mood and anxiety disorders, birth trauma,
pregnancy loss, infertility, or an infant’s hospitalization
in the Neonatal Intensive Care Unit. Such programs,
tailored specifically to pregnant and postpartum wom-
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en, are relatively uncommon in Utah. Less than a third
of the state’s mental health care facilities administer
one (Figure D6).

Figure D6. Facilities with Pregnancy or Postpartum
Services
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4 of 82 facilities are HMHI facilities

Substance Use and Recovery

HMHI provides significant addiction recovery ser-
vices through its substance use and recovery program.
Through it, HMHI administers inpatient detoxifica-
tion, behavioral therapies, medication assisted treat-
ment, psychiatric medication management, experien-
tial therapies, family therapy, and aftercare support in
both the inpatient and outpatient settings.

Figure D7. Facilities with Substance Use Treatment
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5 of 410 facilities are HMHI facilities

The N-MHSS data defines substance use treatment as a
range of services, including problem identification and
diagnosis, brief interventions, assessment of substance
use and related problems, treatment planning, counsel-
ing, medical services, psychiatric services, psychologi-
cal services, social services, and follow-up for persons
with alcohol or other drug problems. In general, such
services are provided in many Utah and HMHI loca-
tions (Figure D7).

Figure D8. Facilities with SUD Counseling
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4 of 243 facilities are HMHI facilities

In N-MHSS, SUD counseling is defined as short-term
treatment that includes discussion of individuals’
personal experience and enabling the patient to work
through interpersonal relationship issues and gain
greater self-understanding. It is relatively common in
Utah and among HMHI facilities (Figure D8).

Another service provided through HMHI’s Substance
Use and Recovery Program is services specifically
tailored for persons with co-occurring mental and
substance abuse disorders. Again, many mental health
facilities in the state provide such services and they are
also provided at more than half of HMHIs locations
(Figure D9).

Some facilities providing substance use treatment may
go beyond specialized programs for those with co-oc-
curring substance use and mental health disorders
and integrate care for such patients. Under SAMHSA’s
definition in the N-MHSS, such facilities provide com-
bined treatment for mental illness and substance abuse
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from the same clinician or treatment team. Further, Figure D11. Facilities with SUD Education
effective integrated treatment programs view recovery

as a long-term, community-based process. This is less
common than the services depicted in Figure D9. Inte-
grated care for these patients is provided in 165 Utah
facilities, five of which are HMHI facilities (Figure
D10).
Figure D9. Facilities with Services for
Co-occurring Substance Use and Mental Health
Issues
5 of 241 ?acilities are HMH| facilities
Trauma Clinic
HMHI provides a suite a services to individuals who
have experienced trauma and subsequently developed
mental health problems. Some of these can be exam-
ined using N-MHSS data.
hd (]
5 of 333 faciliies are HMHI facilities The first is trauma-related counseling. In N-MHSS,
Figure D10. Facilities with Integrated Substance ,thls. IS. defined as multiple tYpeS of therapy fies1gned fqr
Use and Mental Health Treatment individuals who have experienced traumatic events. his
is provided at many facilities in Utah, five of which are
HMHI facilities (Figure D12).
Figure D12. Facilities with Trauma-Related
Counseling )
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5 of 333 facilities are HMHI facilities
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Finally, some facilities provide substance abuse educa- h
tion services. Again, five HMHI facilities provide this o® )_.J. /J/
service. This service can be found at a total of 165 Utah —° *
facilities (Figure D11). °*

[ ]
4 of 225 facilities are HMHI facilities
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There are also programs specifically tailored for per-
sons who have experienced trauma, more tailored
than simply counseling services applied to patients
who have suffered trauma. Perhaps as a result, fewer
facilities provide these services than those depicted in
Figure C12. Still, they are relatively common among
both Utah and HMHI facilities (Figure D13).

Figure D13. Facilities with Specialized Trauma
Services
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5 of 353 facilities are HMHI facilities

Other Services

Lastly, HMHI and other Utah facilities provide services
specifically tailored for individuals with post-traumatic
stress disorder. 160 Utah facilities provide these ser-
vices, four of which are HMHI facilities (Figure D14).

Figure D14. Facilities with Specialized PTSD Services
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4 of 160 facilities are HMHI facilities

As with the Tier 1 Programs, many other services
provided at HMHI are commonly provided both in
the state and among HMHI facilities. They are part of
the following programs, among others: Anti-Stigma
Campaigns, Autism Spectrum Disorder Services, and
CAT Programs.

Spanish-Language Services

In N-MHSS data, facilities are considered to provide
spanish-language services only if staft counselors pro-
vide treatment in Spanish. Four of Utah’s 156 facilities
providing such services are HMHI facilities (see Figure
D15).

Figure D15. Facilities with Spanish Services
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4 of 158 facilities are HMHI facilities
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Therapy Modalities

Several therapy modalities are common both in Utah
and among HMHI facilities: cognitive behavioral
therapy, motivational interveiwing, dialectical behavior
therapy, and family psychoeducation. These therapy
modalities are used in many HMHI programs.

SAMHSA defines cognitive behavioral therapy as

care which involves recognizing unhelpful patterns of
thinking and reacting, and then modifying or re-
placing these with more realistic or helpful ones. It is
extremly common in Utah and is provided at nearly all
HMHI facilities (Figure D16).

Figure D16. Facilities with Cognitive Behavioral
Therapy
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7 of 486 facilities are HMHI facilities
Figure D17. Facilities with Motivational Interviewing
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4 of 233 facilities are HMHI facilities
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Motivational interviewing is defined in the data as a
counseling approach which works to improve individ-
uals’ motivation to change rather than the process of
behavior change itself. It is not provided at nearly as
many facilities in Utah or at HMHI as cognitive behav-
ioral therapy, but remains relatively common (Figure

D17).
Figure D18. Facilities with Dialectical Behavior

Therapy
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4 of 208 facilities are HMHI facilities

The N-MHSS data defines dialectival behavior thera-
py as a type of cognitive behavioral therapy approach
primarily for patients multiple mental health disorders
that emphasizes balancing behavioral change, prob-
lem-solving, and emotional regulation with validation,
mindfulness, and acceptance. It is available at a similar
number of Utah mental health care facilities as motiva-
tional interviewing (Figure D18).

Finally, family psychoeducation is a type of family-
based intervention that helps patients and their sup-
port group through relationship building, education,
collaboration, and problem solving. The goal is that,
through these activities, the group will 1) learn about
mental illness; 2) improve their management of the pa-
tient’s mental illness; 3) reduce stress within the group;
4) provide social support; 5) focus on the future; and
6) find ways for a patient’s support group to help them
as they recover. It is available at a similar number and
distribution of facilities in Utah as motivational inter-
viewing and dialectical behavior therapy (Figure D19).
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Figure D19. Facilities with Family Psychoeducation paign strategies. Although other Utah organizations
o do not engage in this level of anti-stigma campaign ac-
tivities, it may still be useful to consider, more broadly,
the geographic distribution of all community outreach
programs in the state.

Figure D20. Facilities with Community Outreach
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4 of 186 facilities are HMHI facilities

Anti-Stigma Campaigns

Although not classified as a Tier 1 program, HM-
HTI’s anti-stigma campaign is unique and potentially
impactful. Its properties aren't well described by any °° | .
variable available in the data, however. It involves 4 of 180 facilities are HMHI facilities
unusual features such as relying on a network of Utah

community leaders to guide anti-stigma messaging in 180 Utah mental health care facilities perform out-

difficult-to-reach communities and convening groups  reach of any kind to persons in the community. Four of
of national advocacy organizations to coordinate cam-  those are HMHI facilities (Figure D20).
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