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Abstract

Background: Reducing the length of stay (LOS) is an important way for hospitals to improve emergency
department (ED) costs and outcomes. Psychiatric patients represent a challenge to reducing LOS as the scar-
city of psychiatric specialists leads to longer LOS. Previous literature describes the unique solutions employed
by different hospitals across the United States. but does not offer methods for evaluating or selecting a solution
that can be applied to other hospitals.

Methods: A mixed methods exploratory sequential design was retrospectively registered in order to build and
subsequently test a contextually appropriate evaluation framework. Firstly, interviews with hospital staff were
conducted in a qualitative phase, the results of which were used to develop an evaluation framework as a
quantitative instrument. This evaluation framework was subsequently tested using a large sample of obser-
vational ED case data from one community hospital, as well as pricing data resulting from market research
on psychiatry services. This information, along with projected return on investment, was aggregated to create
a holistic model for evaluating different telepsychiatry service options and selecting the one with the best fit.
Results: Our methodology identified eight key factors that captured the overall difficulty of implementation
and benefits associated with each service option. These factors were used to develop a prioritization model
that identifies the one psychiatric service for improving psychiatric LOS and best fitting the hospital’s overall
priorities and operations.

Conclusion: The prioritization model created in this study was instrumental in selecting the solution for reduc-
ing LOS in a way that best meets the needs of patients and hospitals. This model may be applied to other
hospitals in the United States to provide a holistic review and direct comparison of opportunities.
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Plain Language Summary

Reducing the length of stay (LOS) is an important way
for hospitals to improve emergency department (ED)
costs and outcomes. The scarcity of psychiatric specialists
leads to longer LOS for psychiatric patients in particu-
lar. Previous literature describes different approaches by
hospitals but does not provide generalizable methods for
evaluating or selecting a solution. For this study, a mixed
methods exploratory sequential design was retrospec-
tively registered in order to build and subsequently test a
contextually appropriate, generalizable evaluation frame-
work. Our methodology identified eight key factors asso-
ciated with each service option: meeting patient needs;
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meeting staff needs; partnership viability; future opportu-
nities; revenue; initial implementation; logistics; financial
cost. The framework was tested using a large sample of
observational ED case data from one community hospi-
tal and pricing data from psychiatry services on the mar-
ket. The impact of psychiatric boarding is felt not only
by psychiatric patients but also by other ED patients, ED
care providers, and hospital networks. To our knowledge,
this is the first study to propose a generalizable method
for evaluating multiple telepsychiatry service options and
selecting the one best fit for the specific needs of patients
and hospitals. The resulting framework is applicable to
EDs in the United States that are considering starting a
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telepsychiatry service to decrease psychiatric patients
long lengths of stay.

Reducing the LOS is an important way for hospitals
to improve cost efficiency and health outcomes in their
ED. One issue faced by hospital EDs occurs when a
patient presents with mental health concerns but there is
no specialist to lead the diagnosis, treatment, and dispo-
sition.! The extended waiting time between the patient’s
arrival and treatment is known as psychiatric boarding.
Psychiatric involuntary holds (IPHs), which are initiated
when a person is considered a danger to themselves or
others, contribute to boarding when the availability of
psychiatric facilities is limited. Protocols for involuntary
holds vary subtly by jurisdiction,? and in California, IPHs
last up to 72 h.? Boarding in the ED creates several prob-
lems: increased stress and delayed mental health treat-
ment for psychiatric patients; worsened ED overcrowding;
delayed treatment for other ED patients; and ultimately a
loss of ED revenue.*

Previous literature outlines efforts by individual institu-
tions to leverage telepsychiatry within the ED to decrease
LOS.>1¢ Two nationally representative surveys found that
one in five EDs used telepsychiatry instead of an in-per-
son psychiatrist. Most EDs using telepsychiatry reported
that telepsychiatry was the only emergency psychiatry ser-
vice available to them, suggesting it plays a critical role in
access to mental health services.® Advances in technology
have incorporated interactive synchronous videoconfer-
encing into telemedicine, allowing it to be a critical tool in
the delivery of mental health care. It has demonstrated its
ability to increase access and quality of care and, in some
settings, to do so more effectively than treatment delivered
in person.!®

Despite the wealth of literature focused on how tele-
psychiatry services have been implemented in individual
institutions, there is a scarcity of literature proposing an
actionable, reproducible method for selecting a telepsychi-
atry service partner based on institutional priorities.!”!
In addition, only a portion of the existing literature
addresses the financial costs associated with psychiatric
coverage.® 12?2 The available models focus primarily on
realized costs post-implementation without guidance for
estimating costs prior to implementation.”*

As aresult, hospitals implementing an emergency telep-
sychiatry service have limited resources available to guide
their decision-making process. The intent is for the gener-
ated framework’s results to guide hospitals’ decisions on
how to implement a new ED psychiatric coverage service,
and so far, it has been successful in the case of one com-
munity hospital in California.

Background
The rationale behind creating an actionable, reproduc-
ible method for selecting a telepsychiatry service is that
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a generalizable approach would directly benefit hospital
administrators and clinical leaders seeking a solution
for their psychiatric patients, regardless of geography or
other factors. Because there is a need to standardize the
synthesis of quantitative data based on qualitative infor-
mation, this study advances the decision-making process
for selecting psychiatric services for the ED setting using
an exploratory sequential design. The first phase of the
study was a qualitative exploration of reasons for and
outcomes of long psychiatric lengths of stay. From this
initial exploration, the qualitative findings were used to
generate a quantitative evaluation framework that can be
administered to a larger sample. To test the evaluation
framework, quantitative case data and costs associated
with psychiatric care were collected. To our knowledge,
this is the first study to propose a generalizable method for
evaluating multiple psychiatry service options and select-
ing the one best fit for the patients’ and hospital’s specific
needs.

Methods

The mixed methods exploratory sequential design con-
sists of three distinct phases: collection and analysis of
qualitative data, a development phase of translating the
qualitative findings into a quantitative approach, then
finally, implementation and testing of the quantitative
measures. This study was an intervention-development
variant of exploratory sequential design, meaning that
the qualitative data helped the researchers to develop an
intervention that would work with the participants and be
meaningful to them. An illustration of the procedures is
found in Figure 1.

Research consent was deemed unnecessary because
the project was determined by the Stanford Institutional
Review Board panel IRB-98 not to meet the definition of
human subjects research as defined in federal regulations
45 Code of Federal Regulations (CFR) 46.102 or 21 CFR
50.3. The study took place at one community hospital in
the Bay Area because it was borne out of a city improve-
ment project at that single site. In the United States, 84%
of all hospitals are community hospitals.”* Focusing on one
site allowed a comprehensive investigation of the causes,
scope, and solutions of an issue they commonly experience.

Qualitative Interview Phase

Informed by a grounded theory approach, the qualitative
phase was conducted in a manner most aligned with the
hospital’s operational practices. There were two rounds of
semi-structured interviews to identify causes for and the
impact of psychiatric boarding. The first round was con-
ducted with ED clinicians and staff who treat psychiatric
patients directly. The second round was with administra-
tors who manage ED projects and finances. Participants
were selected using purposeful sampling to hone in on
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Fig. 1. This study was conducted according to the steps in this procedure diagram.

those who manage ED psychiatric patients and are most
directly impacted by long lengths of stay.

There were 11 first-round interview participants,
including ED administrative and medical directors; the
Social Services Director and staff; three hospitalists; and
nursing officers. The second round of interviews was con-
ducted with six administrators from Compliance, Finance,
Project Management, and Business Development teams.
Interviews were conducted from February 4, 2020 to
March 17, 2020. Initial outreach to participants was via
email and interviews took place either in person at the
community hospital or via the Zoom virtual meeting plat-
form. No one else was present besides the participants and
researchers. No one dropped out or refused to participate.

Team member JS led the 45-min interviews. Team
members DS and KC attended all interviews except those
with physician hospitalists and half of the social work-
ers because of scheduling conflicts. Although repeat
interviews were not formally conducted, all interview
participants were actively involved in later conversations
about selecting and implementing a new psychiatric cov-
erage. Data saturation was reached when in interviews,
no new data were revealed, and, specifically, participants
answered, “Who else should we interview for this proj-
ect?” with no new names. All interview participants had
prior working relationships with DS and KC but not JS,
and they understood the purpose of the interviews was to
create a psychiatric service in the ED. See Appendix 1 and
Appendix 2 for interview protocols.

The hospital’s business development team confirmed
that for the purpose of getting a new service approved,
JS, KC, and DS did not require specific training for con-
ducting interviews. The audio or visual recording was not
used to collect the data, which is reliant upon what was
captured in field notes typed during the interviews by JS,
who also analyzed the interview data.
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Table 1. Causes of psychiatric patient boarding and the negative
consequences from the perspective of ED and administrative staff.
Findings from qualitative interviews were grouped into four main
themes

Domain |: Causes of boarding

¢ Inability to remove involuntary psychiatric holds in the ED when
appropriate
» Low vacancy rates at inpatient psychiatric facilities

* Inability to consult with a psychiatrist to triage patients’ needs
according to urgency

Domain 2: Impact on patients

* Psychiatric patients receive delayed care

¢ Other ED patients receive delayed care

* Negative impact on overall patient experience and satisfaction
Domain 3:Impact on ED staff

* Frustration from an inability to provide needed psychiatric care

* More attention and bandwidth required to monitor psychiatric
patients while boarded

Domain 4: Impact on hospital
* Loss of revenue because of unavailability of ED beds
* Negative impact on reputation within the community

« Difficulty in meeting regulatory requirements

ED: emergency department.

Four thematic domains emerged, as seen in Table 1: the
causes of psychiatric boarding, and the impacts that board-
ing has on patients, providers, and the hospital overall. In
summary, interview participants reported that because the
ED did not staff a psychiatrist or mental health expert, the
ED could neither directly treat nor remove IPHs, which
would require a psychiatrist evaluation. Instead, social
workers had to coordinate a transfer to a psychiatric facil-
ity for all psychiatric holds to be evaluated and lifted.

When asked about patient flow and patterns of changes
in lengths of stay, multiple ED clinicians mentioned that
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ED LOS typically increased for all cases during peak
hours. The cited reason was that ED saw its highest case
volumes during peak hours.

Quantitative Evaluation Framework

A qualitative thematic analysis of these interviews was
conducted to identify the causes and consequences of
long psychiatric lengths of stay. It also clarified which
consequences were of higher priority to different staff
and administrators, such as the importance of mean LOS
for psychiatric patients or the revenue generated by a new
ED service within its first year.

After causes were identified, only solutions that
directly addressed these causes were considered. All pos-
sible solutions involved implementing a new psychiatric
service in the ED, which called for creating a quantita-
tive instrument to assess the degree to which each pos-
sible service minimized long LOS and its consequences.
Then, integrative data analysis was conducted to design
a quantitative evaluation framework to identify the best
psychiatric service option, as informed by the qualitative
results. The research team also chose to create an evalu-
ation framework that would adapt to reflect the different
consequences of interest for different stakeholders.

This framework was refined through an expert review
conducted by hospital administrators familiar with the
ED, including patient volume, operations, and finances
(Table 2).

Because the quantitative features were grounded in
qualitative data from interviewing hospital staff and
administrators, all quantitative features were designed
according to the hospital administrator’s perspective. For
instance, the time horizon selected should reflect the typi-
cal approach taken by the hospital’s business development
team to appeal to decision-makers. This approach mirrors
those that other studies used for post-implementation
ROI calculations,”? and this alignment allows for action-
able pre-post analyses.

This study incorporated general financial consider-
ations suggested by previous literature, such as the costs of
purchasing technological devices.®*!>?2 Specific costs were
identified in consultation with the Finance Department
to make the framework useful and relevant for hospital
stakeholders. To calculate the answers for variables related
to financial costs and viability, a return on investment
(ROI) model was used. The ROI was projected for 5 years,
the time horizon that reflected the typical approach taken
by the hospital’s business development team.

For calculating ROI, the expected return comprised
two sources identified in the qualitative phase: direct costs
that are currently incurred and will be avoided post-im-
plementation and new revenue from treating ED patients
who would have left without being seen (LWBS). Two
direct costs associated with delays in psychiatric care
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were identified: sitters and funded transportation to psy-
chiatric facilities for uninsured patients. These costs were
multiplied by the psychiatric case volume and expected
LOS improvement rate to represent direct cost savings.
New revenue from treating patients with the time saved
from psychiatric cases was calculated as the mean con-
tribution margin per ED case multiplied by the number
of additional patients that could be treated. This rev-
enue captured the financial impact to the hospital. The
financial investment required for each service option was
estimated using pricing structures supplied by service
options. Each pricing structure comprised two fee types:
one-time implementation fees, including the purchase of
equipment, and monthly fees to cover ongoing staff and
technical support.

The results from the initial qualitative exploration were
used to build the evaluation framework, called a prior-
itization model. Results from the prioritization model
helped answer the mixed methods question, “How can cli-
nician and administrators’ accounts of problems related
to ED psychiatric lengths of stay help design an instru-
ment so the instrument best fits the needs of those ED
psychiatric patients?” Similar to the ROI calculation, the
prioritization model was designed to answer this question
in a way that was familiar and easily understandable to
stakeholders.

Specifically, the prioritization model categorizes each
feature as either a “benefit” or “implementation diffi-
culty” and then scores each psychiatry service option on
how well it aligns with the hospital’s needs. Because the
qualitative phase revealed that stakeholders had varying
priorities, the prioritization model allows for categories to
be weighted to reflect each feature’s importance according
to the hospital’s organizational knowledge. For instance,
a category with a weight of 2 is twice as important as
another category with a weight of 1.

Inputs and themes from the two rounds of interviews
were used to identify eight different categories important
to have in any psychiatry service: five categories of bene-
fits and three categories representing implementation dif-
ficulty. For all categories, higher scores were favorable. As
seen in Table 2, each category was further broken down
into more specific components that could be directly
answered with either a number or Yes/No.

Components with percent values were converted into
quintiles, with negative percent values assigned a score
of 0. For example, an ROI of 65% was scored 4. Other
numeric values were converted into a percent of the max-
imum component value and assigned a quintile score. For
example, if the greatest LOS improvement across all ser-
vice options was 4.6 h, then the service option offering an
improvement of 1.4 h would be assigned a score of 2. For
Yes/No questions, “Yes” was assigned a score of 3 and
“No” was assigned a score of 0.
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Table 2. Joint display. Quantitative variables were used in the prioritization model to evaluate the strengths and weaknesses of each psychiatric

service option

Qualitative theme

Addressing the theme

Quantitative variables

Causes of boarding

Impact of boarding
on patients

Impact of boarding
on staff

Impact of boarding
on hospital

After causes were identified, only
solutions that directly addressed
these causes were considered.

Meets patient needs

Meets staff needs

Future opportunities

Initial implementation

N/A

How many psychiatric patients can have a psychiatric consult scheduled?
What is the average improvement in the time to first psych consult?
How many LWABS patients could be treated with the time we save!

How insensitive is the volume of LWBS opportunities to ED peak time capacity and
the LOS improvement rate?

Is the service in person or telemedicine?

Is the service certified or accredited by a 3rd party such as the Joint Commission? Is
a certain level of clinical quality ensured?

Do ED staff feel confident in the psychiatric consult service’s outcomes?

Do ED staff feel confident that the service can integrate into current operations/
workflows smoothly?

Do ED staff believe the service will improve employee satisfaction?

Does the partner offer training and fellowship opportunities for current medical
trainees!

Are there leadership and directorship opportunities for current professionals?
How many days will it take for the service to be implemented?

How much money will the hospital have to spend up front on implementation?

Logistics * |s the partner within the health care organization network?
* Will the service provide support for ongoing training, IT concerns, and general
questions?
* Will the hospital be able to avoid changing its operational systems significantly includ-
ing electronic medical records and full time employee allocation to add this service?
Financial costs * How expensive is the program over 5 years!?
* Does the service include revenue management?
Partnership viability ¢ Is the solution within the network?
* |s the solution embedded in the community?
Financial viability * How insensitive is the ROI to ED peak time capacity and the LOS improvement rate?

* What is the ROI after | year!
* What is the ROI after 5 years?

ED: emergency department; LOS: length of stay; LWBS: left without being seen; N/A not applicable; ROI: return on investment.

Component scores were averaged to calculate a cate-
gory score. Each category score was then multiplied by
weights determined by the hospital. Weights (0-2) were
assigned to each category based on perceived importance.
The weighted scores were then summed to create an over-
all “Benefit” score and “Implementation Difficulty” score
per service option. Since a higher score is better across
benefits and implementation difficulty, these two can be
summed together to find the one service option with the
highest total score, indicating the best fit. The ability to
change category weights allows for generalizability: if
another hospital is evaluating programs that improve
staff recruitment and retention, for instance, that hospital
can weigh “meets staff needs” more heavily in their own
model.
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Quantitative Test Phase

For the quantitative phase, an observational cross-sec-
tional study was conducted to compare lengths of stay
for psychiatric patients and non-psychiatric patients. The
ED cases occurred from January 1, 2019 to February 29,
2020, at the same the San Francisco Bay Area community
hospital’s ED studied in the qualitative phase. The same
institution was selected to see how the evaluation frame-
work translated specific qualitative themes into quantita-
tive metrics. To minimize selection bias, no ED cases from
that time were excluded.

A psychiatric ED case was defined as a case that began
with an IPH and ended with a transfer to a psychiatric
facility or both. Because this analysis used ED case data
generated from electronic medical records that were also
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used for billing and legal purposes, measurement error
was not a concern, and no case data were missing, includ-
ing patient identifying information, timestamps, dis-
charge information, and costs. The only information that
required verification was the home addresses of patients
who were homeless, which social workers confirmed.

The LOS is the time between the patient’s arrival and
discharge, and psychiatric LOS improvement means short-
ening it to equal the mean LOS for non-psychiatric cases.
Subgroup analyses were conducted and demographic data
were collected to test patterns and themes noticed by par-
ticipants in interviews from the qualitative phase.

To quantify the relative severity of psychiatric board-
ing during peak hours, the mean and median lengths of
stay were calculated. To investigate when patients were
waiting the longest throughout their ED visit, the mean
time spent in each step of the typical ED patient journey
was also calculated: Arrival time to Roomed; Roomed
to Attending; Attending to Attending Disposition;
Attending Disposition to Departure. To eliminate poten-
tial confounding by hospital inpatient bed vacancy, a
subgroup analysis was conducted on psychiatric patients,
excluding those who were admitted to inpatient.

Results were also analyzed for psychiatric and non-psy-
chiatric subgroups. For psychiatric patients on an IPH,
their discharge location was also analyzed to investigate
the discharge and transfer patterns described by interview
participants in the qualitative phase. Calculations were
done for all times and peak time to quantify the difference
observed by ED staff in the qualitative phase. The stan-
dard deviation was calculated to estimate how dispersed
the lengths of stay were in relation to the mean.

A “clearance rate” is the percent of patients whose
IPH’s are removed after evaluation out of all patients with
IPH’s in the ED. Data from other telepsychiatry programs
suggested that access to psychiatric care in the ED could
lead to clearance rates of 25% — 80%0.%8-2425

Sensitivity analyses were conducted to assess changes
in outcomes according to the factors that interview par-
ticipants in the qualitative phase deemed to be the most
salient for LOS.

Telepsychiatry vendors and market solutions were
found by two mechanisms. Firstly, an online search was
conducted using these search terms:

“telepsychiatry” OR “psychiatry” OR “telemedi-
cine psychiatry” AND “emergency” OR “hospital”
OR “emergency consultation” OR “acute” AND
“service” OR “vendor” OR “company”

Searches were repeated with the names of the geograph-
ical region and state to minimize selection bias that may
exclude local providers whose search engine optimiza-
tion is less robust than larger, national vendors. Secondly,
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opportunities within the hospital network were sought
to leverage local psychiatrists and mental health experts.
Vendors supplied information on their business and
pricing models both by written and verbal communica-
tion. Requesting written documentation, which required
approval from each vendor’s respective legal team, mini-
mized information bias.

Results
There were 41,876 ED cases identified, 875 of which were
psychiatric and 41,001 were non-psychiatric. Table 3 lists
the demographic: age range, gender, geography, and insur-
ance payor for this ED site.

As seen in Table 4, the opportunity for improvement
was sizable: mean LOS for psychiatric cases was 8.54 h
longer than for non-psychiatric cases. The distribution of

Table 3. Hospital site ED patient demographics (N = 41,876)

Psychiatric Non-psychiatric
cases cases
(n = 875) (n=41,001)

Age (years)
0-17 186 6,442
18-34 350 8,348
3544 124 5116
45-54 112 5,132
55-64 63 5,232
65+ 40 10,731
Geography
Within primary service 575 30,987
area
Outside primary service 191 9,477
area
Homeless 109 537
Gender
Female 397 21,427
Male 478 19,570
Undisclosed 0 4
Payer
Private 324 14,966
MediCal* 300 10,178
Medicare™* 103 10,572
Dept of corrections*** 35 251
Other 22 2,029
Uninsured 9l 3,005

Case data are shown by age range, gender, geography, and insurance
payor. Race and ethnicity data were not available for these specific ED
cases; geography has been provided instead. ED: emergency depart-
ment. *MediCal: The California Medicaid program that provides medical
services to low-income people at little or no cost; **Medicare: The U.S.
federal health insurance program for: people who are age 65 years or
older, certain younger people with disabilities, and people with end-
stage renal disease. **Department of Corrections: those patients who
were incarcerated.
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LOS by IPH and Transfer to Psychiatric Facility status is
illustrated in Figure 2. The ED’s schedule was then cate-
gorized into peak and non-peak hours. The greatest vol-
umes of patients arrive during peak hours, experiencing
longer lengths of stay and greater risk of leaving without
being seen by a provider. A subgroup analysis of peak-
hour cases was also done to reflect the fluctuations in case
volume that participants reported in interviews. Case data
confirmed that more patients arrived per hour during

Table 4. Length of stay in hours for emergency department cases

Psychiatric ~ Non-psychiatric
cases cases All cases

All time (n = 875) (n=41,001) (N =41,876)
Mean (h) 11.98 3.44 3.62
Median (h) 8.75 3.07 3.12
Standard deviation 9.92 2.14 2.84
Peak hours (n=498) (n =25,224) (n=25722)
(10 am - 8 pm)*

Mean (h) 12.69 3.65 3.82
Median (h) 871 3.32 3.37
Standard deviation 10.87 2.14 2.88

*Length of stay summary statistics are shown by ED case type for all
times of day and for peak time (10 am — 8 pm [10:00 — 20:00]).

[l Transfer to Psychiatric Facility With IPH (n = 560)
[T Transfer to Psychiatric Facility Without IPH (n =175) ¢
M All IPHs (n = 700) .

Length of Stay (hr)

Fig 2. Length of stay for emergency department psychiatric
cases by involuntary psychiatric hold (IPH) and transfer to
psychiatric facility criteria. For Transfer to Psychiatric Facility
without IPH, the median length of stay = 8.5 h and mean length
of stay = 10.7 h. For Transfer to Psychiatric Facility with IPH
(n=560), the median length of stay = 9.5 h, and mean length of
stay = 12.7 h. For All IPHs (n = 700), the median length of stay
= 8.9 h, and the mean length of stay = 12.3 h.

Table 5. Time spent in each step for ED cases

Emergency Telepsychiatry Service Evaluation and Selection

peak hours, and these patients experienced longer lengths
of stay and greater risks of leaving without being seen by
a provider.

The mean time spent in each step of the typical ED patient
journey that did not end in admission to inpatient is also
shown in Table 5. The analysis of ED discharge locations
for psychiatric patients confirmed that the majority of
those on IPHs were discharged to psychiatric facilities;
these results can be seen in appendix Table 6.

Ten possible psychiatric service options were found
through this study’s search method. Four were within the
community hospital’s network and all offered telepsychi-
atry. Six services provided revenue management and eight
services offered reconciliation of psychiatrist professional
fees. A breakdown of savings and costs included in calcu-
lating ROI is presented in Figure 3. The ROI was consid-
ered as one factor in the prioritization model. Because this
study was conducted from the perspective of the hospital
administrator who is tasked with implementing a new psy-
chiatric service to combat long lengths of stay, all data on
costs, times, and vendors were sampled from resources that
hospital administrators at this community hospital trust
and use on a daily basis: namely, the hospital’s Finance
Department and electronic medical record reports, as
well as and vendors’ representatives. This minimized sam-
pling uncertainty relative to the purpose of the evaluation
framework.

The relative weights used by the hospital are shown in
Table 7. Based on the priorities stated by stakeholders at
this community hospital, two models were created: a com-
munity engagement and financial model.

Community engagement and financial model scores
are presented in Table 8 for each of the 10 service
options explored. The mean benefit score in the com-
munity engagement model was 11.8 (SD = 2.8) and the
mean implementation difficulty score was 5.7 (SD = 1.3).
Option J achieved both the highest benefit score of 16.0
and the highest implementation difficulty score of 7.0,
making Option J the preferred partner in this model.
The mean benefit score in the financial model was 10.8
(SD = 3.1) and the mean implementation difficulty score
was 4.7 (SD = 2.5). Option A received the highest benefit
score in this model (16.2), while Option B achieved the
highest sum score of 20.0 (benefit = 14.0; implementa-
tion difficulty = 6.0). Both A and B ranked high in prior-
itization using the financial model.

Arrival time Roomed to Attending to Attending disposition to
Cases to roomed (h) attending (h) disposition (h) departure (h)
Non-psychiatric 0.60 0.30 1.50 0.60
Psychiatric 0.30 0.32 3.14 8.60

Time spent per step is shown by ED case type, including all cases except those that did not end in admission to inpatient. ED: emergency department.
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Discussion
This study used a mixed methods exploratory sequen-
tial design to propose a structured way of evaluating

Table 6. Count of ED discharge locations for involuntary psychiat-
ric hold cases

IPH cases (n) IPH cases (%) Mean LOS (h)

Transfer to 560 80.0 12.7
psychiatric facility

Admit to inpatient 55 79 6.4
Discharge home 47 6.7 16.4
Transfer to other 30 4.3 9.2
health care facility

Other 8 1.1 14.9
Total 700 100 12.3

ED: emergency department; LOS: length of stay.

ROI
Costs Savings
Recurring One-Time Avoided New
Fees Fees Direct Costs Revenue
/
Sitters™ Transfers®

Fig. 3. Sources of costs and savings used to calculate return
on investment (ROI). This diagram shows the breakdown of
financial information used to calculate projected costs and
savings and, ultimately, return on investment. *Indicates a
cost that might be calculated differently for other hospitals.

Table 7. Category weights used for each prioritization model

Financial Community
model engagement

Category model
Benefits Meets patient needs 2 2
Meets staff needs 0* 0%
Partnership viability | 2
Future opportunities | 2
Revenue 2 |
Implementation Initial implementation 0* |
difficulty Logistics ok 1.5
Financial cost 2 |

Weights applied to categories in each model to represent different ver-
sions of one hospital’s priorities. *Categories where all service options
had the same score; **categories that were not priorities for the hospi-
tal but are important for hospitals to consider generally.

(page number not for citation purpose)

ED psychiatry service options to decrease psychiatric
lengths of stay.

Qualitative Interview Phase

Interviews from the qualitative phase suggested that there
were three main causes of psychiatric boarding: Inability
to remove involuntary psychiatric holds in the ED when
appropriate; low vacancy rates at inpatient psychiatric facil-
ities; and an inability to consult with a psychiatrist to triage
patients’ needs according to urgency. Interviews also sug-
gested three distinct entities that were negatively impacted:
patients; ED staff; and the hospital as an institution. Some
impacts were subjective, like feelings of frustration, and
others were objective and could be confirmed with quanti-
tative data, such as delays in care or loss of revenue.

To check for representativeness, interviews were con-
ducted with multiple interview participants of the same
role or position at the hospital, for example, interviewing
three physicians instead of one until data saturation was
reached. Because KC and DS were employed by and typi-
cally spent the majority of their working hours at the hos-
pital, the effects of a researcher as an external observer
inserting themselves into the hospital’s operations and
environment were minimized. To test the preliminary con-
clusions reached about the causes of psychiatric board-
ing, night shift social workers, who were reported by other
interview participants to experience the most extreme
cases of boarding, were interviewed.

The accuracy of accounts was also verified by triangulat-
ing information among multiple participants, investigators,
and data collection methods. Throughout the study, the
research team shared its evolving description of causes and
impacts of psychiatric boarding with interview participants.

Because the hospital’s work culture was not for meet-
ings to be audio or visual recorded, interview responses
were captured by note only. Although a coding tree was
not agreed upon, JS’s findings from each interview were
compared against KC’s whenever possible to minimize
the bias stemming from the effects of the site on the
researcher. In addition, a comprehensive summary docu-
ment was written by JS to capture the causes and impacts
highlighted by interview participants, which were con-
firmed by KC and DS.

The COnsolidated criteria for REporting Qualitative
research (COREQ) checklist was used and criteria except
for those regarding coding were fulfilled. Future studies
should incorporate the full checklist.

Quantitative Evaluation Framework

The integration results suggest that the evaluation frame-
work is an effective tool for deciding which psychiatric
coverage service option to implement. The need to imple-
ment psychiatric services in the ED to combat boarding
is reflected in previous literature leveraging telepsychiatry
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Table 8. Weighted benefit and implementation difficulty scores per service for the community engagement model and financial model

Community engagement model

Financial model

Tele-psychiatry

Implementation

Implementation

Service or in-person! Benefit difficulty Total score Benefit difficulty Total score
Option A Tele 14.0 4.5 18.5 16.2 3.0 19.2
Option B Tele 10.7 7.0 17.7 14.0 6.0 20.0
Option C Tele 9.7 5.5 15.2 12.0 5.0 17.0
Option D Tele 9.7 5.0 14.7 12.0 2.0 14.0
Option E* Tele 147 6.0 20.7 10.8 6.0 16.8
Option F Tele 8.0 3.0 11.0 8.7 0.0 8.7
Option G* Tele 14.3 5.5 19.8 10.2 5.0 15.2
Option H* Tele 12.0 7.0 19.0 7.5 8.0 15.5
Option | Both 87 6.0 14.7 5.7 4.0 9.7
Option J* Both 16.0 7.0 23.0 11.0 8.0 19.0
Range of possible scores 0-35.0 0-17.5 0-52.5 0-30.0 0-10.0 0-40.0
Standard deviation 2.8 1.3 35 3.1 2.5 3.8

Outcomes for each psychiatric service option evaluated using the two prioritization models. * in-network status.

within the ED to decrease LOS.>!'¢ Important features for
an emergency psychiatry service include the ability to meet
patients’ needs, patient-centeredness, smooth processes
and operations, strategic alignment, affordability, and inte-
gration of care.*?** This evaluation framework provides
some flexibility for different hospitals to use weights that
emphasize some criteria over others and addresses these
topics with a method that can apply to multiple hospitals
operating with different resources, regulatory landscapes,
reimbursement strategies, and health system infrastructure.

The ROI values used in the Prioritization Model were
conservative in the following ways: firstly, the definition of
“psychiatric case” excluded cases where LOS was unlikely to
improve. Secondly, direct costs excluded the costs of non-sit-
ter staff, bus tickets, and other transient costs. Thirdly, new
revenue from non-peak hour cases was not incorporated,
because it is not confirmed that patients are at risk for LWBS
in non-peak hours. Fourthly, it was assumed that all psychi-
atric cases required a full evaluation to shorten their LOS. In
November 2020, the County implemented a policy where a
consultation with a psychiatrist would likely suffice for plac-
ing and removing IPHs. Since consultations are faster than
evaluations, it is possible that even greater improvements in
LOS could be captured. The Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) checklist was
used and criteria for single study-based evaluation and mod-
el-based evaluation were fulfilled.

Quantitative Test Phase

To test the evaluation framework, quantitative case data
and costs associated with psychiatric care were collected.
The main outcome of the observational cross-sectional
study, mean LOS, was 248% longer for psychiatric than
non-psychiatric cases, verifying the severity of boarding that
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participants observed in their interviews. Furthermore, the
analysis of time spent in each step of an ED journey revealed
that psychiatric patients spent 109% longer in the “Attending
to Attending Disposition” phase, that is, after being seen
by an attending but before receiving a discharge plan. The
longer amount of time needed to create a treatment and
discharge plan validated the perspective of interview par-
ticipants in the qualitative phase that longer lengths of stay
resulted from an inability to consult with a psychiatrist to
triage patients’ needs according to urgency and an inability
to remove involuntary psychiatric holds in the ED when
appropriate.

Furthermore, psychiatric patients spent 1,333% more
time in the “Attending Disposition to Departure” phase,
that is, after receiving a discharge plan but before being
discharged. This difference, 8.6 h versus 0.6 h, was due to
the fact that many psychiatric patients were discharged to
psychiatric facilities instead of home or other locations.
These wait times confirmed interview participants’ con-
cerns that longer lengths of stay were causing delays in
psychiatric patients’ care and less availability of ED beds,
which resulted in delays in all other ED patients’ care and
greater frustration for both patients and providers alike.

Because ROI and Prioritization depended on both ED
peak case volume and improvement in LOS due to remov-
ing IPHs, sensitivity analyses were conducted to assess
the impact of changes in the two factors for each service
option. Specifically, ED peak case volume was estimated
at low, medium, and high levels; and psychiatric cases with
LOS improvement were estimated at 25%, 50%, and 75%.

The research team presented results regarding lengths
of stay and recommended two possible service options,
depending on which priorities the hospital chose to pur-
sue. Because the analysis was found to be comprehensive,
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hospital leadership had no follow-up questions for addi-
tional data and was able to select one service option
according to the one model that reflected its priorities
more accurately.

To confirm construct validity, a subgroup of ED staff
and administrators reviewed the quantitative results and
confirmed that they were meaningful indicators of the
degree to which each service option would address psy-
chiatric LOS and its consequences. These reviewers’ pos-
itive feedback about the quantitative findings suggested
that the eight categories appropriately captured the fea-
tures and criteria necessary to address boarding and its
consequences.

This study’s main limitation is its single-site nature.
As seen in Table 9, the ED site in this study had simi-
lar patient age and gender breakdowns compared with
other EDs in the same county. However, a lower percent-
age of its patients identified as Black, Hispanic, and/or
on MediCal insurance (28% vs. 9% Black; 28% vs. 18%
Hispanic; 37% vs. 26% on MediCal).

When other sites choose to use the ROI Model and
Prioritization Model, they should account for these dif-
ferences in patient population in addition to other con-
siderations, such as different regulatory landscapes and
opportunities within-network. With that in mind, the
authors propose that other hospitals evaluating telepsy-
chiatry ED services will still be able to substitute their
own costs and weights to select the service option best
fitting their specific needs. Scores were not received from
the ED over a significantly long period of time to exam-
ine stability. This would be addressed in a follow-up study
when more time has elapsed.

After selecting a psychiatric service option to implement,
from January 1, 2022 to February 28, 2023 the ED utilized
psychiatric consults in 486 cases, or a mean of 35 cases per
month. The telepsychiatry services have since been imple-
mented in the hospital’s inpatient units as well, which has
been used in 140 cases or a mean of 10 per month. These
numbers suggest that despite observed decreases in ED
utilization due to the COVID-19 pandemic, telepsychi-
atry can play an important role in delivering psychiatric
care in EDs and other hospital environments. In addi-
tion, the following were out of this project’s scope but are
expected to improve with increased access to psychiatry
and decreased psychiatric boarding: patient satisfaction;
indirect costs from provider productivity and satisfaction;
ability to meet The Joint Commission standards or other
quality metrics for accreditation” and reputation within
the community. Future studies may evaluate these out-
comes. Lastly, the STROBE checklist for cross-sectional
studies was used.

The intent of this phase was for the generated frame-
work’s results to guide the hospital’s decision on how to
implement a new ED psychiatric coverage service. Few
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Table 9. County ED patient demographics®

All Alameda Community
Age County EDs hospital
0-9 41,306 2,011
10—19 34,125 1,997
20-29 66,427 3,493
30-39 71,233 4,138
40-49 55,991 3,374
50-59 56,294 3,293
60-69 49,192 2,610
70-79 33,860 2,171
80+ 25,358 1,926
Race
Asian 58,003 4,155
Black 120,615 2,204
Multiracial 9,935 578
NHPI 5,703 86
White 102,518 11,374
Other 129,469 6,505
Unknown 7,619 11
Ethnicity
Hispanic 123,106 4,563
Non-Hispanic 302,780 20,303
Other / Unknown 7976 147
Gender
Female 227,547 13,032
Male 206,209 11,980
Other / Unknown 106 |
Payer
MediCal* 162,207 6,542
Medicare™* 85,218 5,102
Other payer 16,249 1,405
Private Coverage 138,703 9,868
Self-pay 31,481 2,096

Case data are shown by age range, race, ethnicity, sex, and insurance
payer. *MediCal: The California Medicaid program that provides medi-
cal services to low-income people at little or no cost; **Medicare: The
U.S. federal health insurance program for people who are of 65 years
or older, certain younger people with disabilities, and people with end-
stage renal disease. NHPI: Native Hawaiian and Pacific Islander.

studies have proposed a generalizable method that can
apply to other hospitals. One challenge previously cited is
the diversity in health care settings.'*?* This study suggests
a framework that may be used even when costs and pri-
orities vary, allowing for a direct comparison of options.
To the authors’ knowledge this is the first proposal for an
actionable, reproducible method for selecting a telepsychi-
atry service partner based on institutional priorities.!”>

Conclusions
The concerns with psychiatric boarding in the ED are well

documented as the impact is felt not only by psychiatric
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patients but also other ED patients, ED care providers,
and hospital networks. Many hospitals have published
their own efforts to tackle psychiatric boarding. To our
knowledge, this is the first study to propose a generaliz-
able method for evaluating multiple psychiatry service
options and selecting the one best fit for the patients’
and hospital’s specific needs. The resulting framework is
applicable to EDs in the United States that are consider-
ing starting a telepsychiatry service to decrease psychiat-
ric patients’ long lengths of stay. Future research includes
applying this framework to additional ED sites; conduct-
ing follow-up studies; and investigating the framework’s
impact on patient satisfaction, provider productivity and
satisfaction, meeting quality metrics, and overall hospital
reputation.
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1. Prioritization Model.xIsx: This file is the prioritiza-
tion model proposed in this study. The purpose of
this model is for individuals to enter their own data
and use the findings to guide evaluations of emer-
gency psychiatric coverage service options. As a
result, there is no data in this file.

2. ROI Model.xIsx: This file is the ROI model used in
this study. The purpose of this model is for individuals
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to enter their own data and use the calculated savings
and costs to guide evaluations of emergency psychi-
atric coverage service options. As a result, there are
no data in this file.

Availability of Data and Materials

Data on ED case volume from January 1, 2019 to February
29, 2020 are available from the corresponding author on
reasonable request and with permission of the facility.

The pricing model data that support the findings of this
study are from the third party vendors, but restrictions
apply to the availability of these data, and so they are not
publicly available. A list of vendors is available from the
authors upon reasonable request.

The Prioritization and ROI Models discussed in
this published article are found in the supplementary
files Appendix 3. Prioritization Model and Appendix 4.
ROI Model.
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Appendix|: Interview Protocol for Clinicians

Current State

Current State Baseline
©  When a patient needs psychiatric care, what is supposed to happen?
u  What community partners do we route patients to, and have these relationships changed meaningfully in the past few years?
©  What actually happens?
© How does the current system of care impact other hospital services?
o What is the perceived risk for not having a reliable solution?
o What is the impact on your staff for not having a reliable solution? (Emotional, wellness)
= How many staff?
©  What is working well and needs no improvement?
Gauging Patient Need: How many patients. ..
© Leave the ED without being treated?
= |eave because the patient has a psychiatric concern and SHC-VC’s psychiatric care would take a long time?
= |eave because the patient has a non-psychiatric concern but psychiatric patients are boarded in the bed they need?
© Need psychiatric care of any kind?
= Of them, how many do you think received satisfactory care? Unsatisfactory care?
© Require a psychiatric evaluation for an involuntary psychiatric hold?
o Require referral to a community partner?
© Need a language other than English?
©  Are under age 18?
© Are uninsured or may be exposed to financial toxicity?
Operations
©  What is the total avoidable length of stay, and what type of resources are needed to care for patients during their stay?
= What is the cost of this care?
©  Where is psychiatric care delivered? (Which specific rooms, in case we need to confirm Wi-Fi coverage)
© How many patients are admitted inpatient who need psychiatric care?
m  Referred to other facilities?
m  Discharged home?
©  What is the response call time for psychiatric care when provided?
= Are there any gaps in coverage? How big are those gaps?
= When those care gaps occur, what happens?
o What is the response evaluation time for psychiatric care when provided?
m  Are there any gaps in coverage? How big are those gaps?
= When those care gaps occur, what happens?
©  What staff members are involved in psychiatric care currently?
© Are there times of the day, week, year, etc. when psychiatric care is needed the most?
© Are there any laws/regulations that currently impact your work in the ED related to psychiatric care?

Priorities

What response time do we need from a psychiatric service? (X hours)
Top | Need to Address

Top | Characteristic to Have (telepsychiatry or other solutions)

° Is in-person coverage a top priority, or is telemedicine a viable option?
Any concerns / requests / advice

Project Planning

Has a psychiatric coverage evaluation and/or needs assessment been done in the past?

Who else should be interviewed for this project?

Are there any records that should be reviewed to track psychiatric needs in the ED?

What timeline should be used for looking at data?

Would your team be open to responding to a daily survey or an audit about psychiatric needs in the ED?
What other questions should be asked that have not yet been asked?
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Appendix 2: Interview Protocol for Administrators

Current State
® Current State Baseline
©  When a patient needs psychiatric care, what is supposed to happen?
©  What actually happens?
©  What is the perceived risk for not having a reliable solution?
©  What is working well and needs no improvement?
o What rules or regulations impact psychiatric patients’ care journeys?
® Gauging Patient Need: How many patients. ..
© Require a psychiatric evaluation for an involuntary psychiatric hold?
©  Are not on an involuntary psychiatric hold, but need psychiatric care that is dictated by other laws or regulations?
© Need a language other than English?
©  Are under age 18?
© Are uninsured or may be exposed to financial toxicity?
® Operations for ED Psychiatric Care
©  What is your department’s workflow for involuntary psychiatric holds?
o [fthere is an issue with your department, how is it raised and how much time does it take to resolve?
©  Which other staff does your department work most closely with?
©  How much do psychiatry services typically cost your department?
o What do you see as the pros and cons of telemedicine, institution-salaried physicians, hiring private physicians?
© How much has the hospital invested for similar projects or services in the past 5 years?
* Operations for New Proposals
o What metrics or evaluations are necessary for budget approval?
°  What % improvement or ROl would be considered successful?
©  What is the typical submission and approval process like?
°  What other recent projects that can serve as references for success?
© How are the following valued in a proposal for your department?
= Boarding cost per hour
m  Sitter cost per hour
= Improvement in length of stay inpatient and ED
u  Clearing involuntary psychiatric holds
= ED care
= Consultation, including chart review, care plans, Diagnosis and treatment
= Psychiatrist, | h session (with relevant CPT codes)

Priorities

®  What are the top concerns for psychiatric coverage to address?

* What are the most valuable features in a psychiatric service?

* What are the most important things for staff to be trained on and why?

Project Planning

® How much research into this topic has your department already accomplished?

®  Who else should be interviewed for this project?

* Are there any records that should be reviewed to track psychiatric needs in the ED?
*  What timeline should be used for projecting the outcomes of a proposal?
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Appendix 3: Scoring Criteria Methodology — Notes

The USER gives each service a raw score for on each question on the ‘Scoring Criteria - Benefits’ and Scoring Criteria -
Implementation Difficulalty’ sheets. Higher scores are favorable.
Components with percent values will be converted into quintiles using the Scoring Table below, with negative percent
values assigned a score of 0. For example, an ROI of 65% would be given a score of 4.
Other numeric values are converted into a percent of the maximum component value, and assigned a quintile score.
For example, if the greatest LOS improvement across all service options is 4.6 hours, then the service option offering an
improvement of 1.4 hours would be assigned a score of 2.
For Yes/No questions, Yes is assigned a score of 3 and No is assigned a score of 0.

Scoring Table
Lower Bound Upper Bound Score
81% 100% 5
61% 80% 4
41% 60% 3
21% 40% 2
10% 20% |
NA 0% 0

Prioritization Methodology — Notes

Component scores are averaged to calculate a category score.
The USER enters weights for each category to assign relative importance. Greater weights indicate more importance.
The weighted scores will be summed to create an overall “Benefit” score and “Implementation Difficulty” score per
service option.
Since a higher score is better across benefits and implementation difficulty, the two will be summed together to find the
one service option with the highest total
The USER may duplicate ‘Prioritization Model’ sheet to create multiple models and compare their outcomes by varying
the prioritization weights.
All USER input cells are highlighted in yellow.
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%

What is the ROI after 5 years?

%

What is the ROI after | year?

How insensitive is the ROl to ED
peak time capacity and the LOS

Financial Viability
%

improvement rate?

Does the partner offer training
and fellowship opportunities for
medical trainees? Leadership and

Boolean

Directorship opportunities for

Future
Opportunities

professionals?

Is the solution embedded in the

Boolean

community?

Is the solution within the network?

Partnership Viability

Boolean

Do ED staff believe the service will
improve employee satisfaction?

Boolean

Do ED staff feel confident that the
service can integrate into current

Boolean

operations/workflows smoothly?

Meets Staff Needs

Do ED staff feel confident in
the psychiatric consult service’s

Boolean

outcomes?

Is the service certified or accredited
by a 3rd party such as the Joint
Commiission? Is a certain level of

Boolean

clinical quality ensured?

Is the service in person or
telemedicine?

Boolean

How insensitive is the volume
of LWBS opportunities to ED
peak time capacity and the LOS

%

improvement rate?

Meets Patient Needs

How many LWBS patients could be
treated with the time we save?

%

What is the average improvement in

%

the time to first psych consult?

How many psychiatric patients can

%

have a psychiatric consult scheduled?

Question
Measure
Service Option |
Service Option 2
Service Option 3
Service Option 4
Service Option 5
Service Option 6
Service Option 7
Service Option 8
Service Option 9
Service Option 10

Data
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Service Option | 0 0 0 0 0 0 0
Service Option 2 0 0 0 0 0 0 0
Service Option 3 0 0 0 0 0 0 0
Service Option 4 0 0 0 0 0 0 0
Service Option 5 0 0 0 0 0 0 0
Score
Service Option 6 0 0 0 0 0 0 0
Service Option 7 0 0 0 0 0 0 0
Service Option 8 0 0 0 0 0 0 0
Service Option 9 0 0 0 0 0 0 0
Service Option 10 0 0 0 0 0 0 0
Service Option |
Service Option 2
Service Option 3
Service Option 4
Service Option 5
Data
Service Option 6
Service Option 7
Service Option 8
Service Option 9
Service Option 10
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Service Option | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Service Option 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Service Option 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Weighted Service Option 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ]
Scores for
. Service Option 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
each Service
Service Option 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Category Weight NA NA NA NA
Weights Max Weighted Score 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 No limit No limit
Min Weighted Score 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 No limit No limit
Service Option | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Service Option 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Service Option 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Service Option 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Unweighted ' e Option 5 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | o0 0.0 I
Scores for
. Service Option 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
each Service
Service Option 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
Service Option 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
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Appendix 4: Required User Input

USER must create 1 new sheet per service option modeled by the ‘“Template’ sheet
All USER input cells are highlighted in yellow.
On ‘Summary’ Sheet, USER can enter sheets’ names to create a summary of all service options’ ROI values
On ‘Reference - Hourly ED Arrivals’ Sheet, USER must enter data on the volume of ED cases arriving each hour:
psychiatric, IPH, and non-psychiatric
The number of patients arriving per hour and the peak hours associated with LOS improvement are used to calculate
new revenue
For each service option sheet, the USER must input baseline information for their model into the Assumptions box
Operating Cases 1-3 show differences in ROI depending on which patient populations use the service: IPH’s only, psy-
chiatric transfers, etc.
For each service option sheet, the USER must fill out the sensitivity analysis by changing assumptions for ED capacity
during Peak Hours and Psychiatric cases with LOS improvement
The sensitivity analysis shows the difference in outcomes according to the ED capacity during Peak Hours and
Psychiatric cases with LOS improvement
All USER input cells are highlighted in yellow.

Year
Operating

Total ROI Total | 2 3 4 5 Case
Service Option | #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 2 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 3 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 4 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 5 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 6 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 7 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 8 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 9 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Service Option 10 #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
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Assumptions

Psychiatric Service Option Inputs

Hsopital ED Inputs

Modeled Assumptions

Name of Company and Product

Case Load per month

Projected time period (years)

Coverage Type

N IPH Cases

Annual inflation rate for health care
costs

N Combined IPH + Psych Transfer
Cases

% of psychiatric cases requiring sitters

One-time fees

N Combined IPH + Psych Transfer +
Psychiatric-Related Dx

ED capacity during Peak Hours

N Non-Psychiatric Cases

Monthly base price

N All Cases

LOS Improvement Estimates Tier | LWBS Per Month

Psychiatric cases with LOS

improvement Tier 2 Uninsured Psych Transfer Case %
Shift-Based Coverage Reduction in

LOS Improvement Tier 3

# of consults covered by monthly base

Total LOS Improvement % 0% | price

LOS (hours)

Mean psychiatric case LOS
Revenue Scenario: Enter a value
1-3 Overage fees per consult Mean non-psychiatric case LOS
Conservative | Tier | Mean all cases LOS
Base 2 | Tier2 Mean all cases during peak time LOS
High Estimate 3 Tier 3

ED Case Costs

Other Fees Psych Transfer Cost for Uninsured

Monthly technical support fees

Sitter Cost per Hour

Monthly call center support fees

Average Contribution Margin per ED
Case

Modeled Costs
Projection
Year Annual Net Benefit Annual Benefit Annual Investment Notes

| $0.00 $0.00 $0.00 Includes one-time fees
2 $0.00 $0.00 $0.00

3 $0.00 $0.00 $0.00

4 $0.00 $0.00 $0.00

5 $0.00 $0.00 $0.00

Total $0.00 $0.00 $0.00

Total ROI 0.0%
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Revenue Scenario - (1) Conservative

Only IPH’s receive psychiatric consults

Savings in Direct ED Case

Revenue from Peak Time LWBS

Benefit (I year) $0.00 Costs Cases
Investment (| year) $0.00 Consults per Month 0 Peak Hours Saved per Month 0.00
Net Benefit (I year) $0.00 Direct Costs per Hour $0.00 N of New Cases Seen per Month 0
ROI 0.0% Savings per Psychiatric Case $0.00 Net Profit per Month $0.00
Savings per Month $0.00 Savings in First Year $0.00
Savings in First Year $0.00
Consult Costs Better LOS
Improvement in Psychiatric LOS
Tier Saving in Psych Transfer Costs (hours) 0.0
Uninsured Psych Transfers per
Base price per month $0.00 Month 0 New Psychiatric LOS 0.0
Overage consults per month 0 Cost per Uninsured Psych Transfer | $0.00 New All-Case LOS 0.0
Cost per overage consult $0.00 Savings per Month $0.00 % Improvement in Psychiatric LOS 0%
Costs per Month (excluding
one-time fees) $0.00 Savings in First Year $0.00 % Improvement in All-Case LOS 0%
Costs in First Year (including
one-time fees) $0.00
Revenue Scenario - (2) Base
All IPH’s and psychiatric transfers receive psychiatric consults
Savings in Direct ED Case Revenue from Peak Time LWBS
Benefit (1 year) $0.00 Costs Cases
Investment (| year) $0.00 Consults per Month 0 Peak Hours Saved per Month 0.00
Net Benefit (I year) $0.00 Direct Costs per Hour $0.00 N of New Cases Seen per Month 0
ROI 0.0% Savings per Psychiatric Case $0.00 Net Profit per Month $0.00
Savings per Month $0.00 Savings in First Year $0.00
Savings in First Year $0.00
Consult Costs Better LOS
Improvement in Psychiatric LOS
Tier Saving in Psych Transfer Costs (hours) 0.0
Uninsured Psych Transfers per
Base price per month $0.00 Month 0 New Psychiatric LOS 0.0
Overage consults per month 0 Cost per Uninsured Psych Transfer | $0.00 New All-Case LOS 0.0
Cost per overage consult $0.00 Savings per Month $0.00 % Improvement in Psychiatric LOS 0%
Costs per Month (excluding
one-time fees) $0.00 Savings in First Year $0.00 % Improvement in All-Case LOS 0%
Costs in First Year (including
one-time fees) $0.00
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Revenue Scenario - (3) High Estimate

All cases with a psychiatric principal ICD Code receive psychiatric consults

Savings in Direct ED Case

Revenue from Peak Time LWBS

Benefit (I year) $0.00 Costs Cases
Investment (| year) $0.00 Consults per Month 0 Peak Hours Saved per Month 0.00
Net Benefit (I year) $0.00 Direct Costs per Hour $0.00 N of New Cases Seen per Month 0
ROI 0.0% Savings per Psychiatric Case $0.00 Net Profit per Month $0.00
Savings per Month $0.00 Savings in First Year $0.00
Savings in First Year $0.00
Consult Costs Better LOS
Improvement in Psychiatric LOS
Tier Saving in Psych Transfer Costs (hours) 0.0
Uninsured Psych Transfers per
Base price per month $0.00 Month 0 New Psychiatric LOS 0.0
Overage consults per month 0 Cost per Uninsured Psych Transfer | $0.00 New All-Case LOS 0.0
Cost per overage consult $0.00 Savings per Month $0.00 % Improvement in Psychiatric LOS 0%
Costs per Month (excluding
one-time fees) $0.00 Savings in First Year $0.00 % Improvement in All-Case LOS 0%

Costs in First Year (including
one-time fees) $0.00

Sensitivity Analysis - (2) Base Case

Showing N of New Cases Seen per Month

Psychiatric cases with LOS improvement

25%

50%

75%

100%

ED capacity during Peak Hours 75%

50%

Footnotes

Maximum time saved from psych cases represents the time during peak hours that would be saved if the mean psychiatric ED case LOS were equal to

the mean non-psychiatric ED case LOS.

An estimated 5% of psychiatric cases do not save sitters costs because A) some cases can share sitters,and B) incarcerated patients (35 or 4% of total)

require correctional, not hospital, sitters.

It is assumed that IPH’s are equally likely to be cleared and psych cases’ lengths of stay are equally likely to be improved regardless of the time of day

they present in the ED.
This model accounts for ED costs and services only.
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