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Abstract
Background: The integration of behavioral health care intonary care is being promoted as a
means to treat more people with behavioral heattblpms where they are most likely to be seen.
Clinics with traditional behavioral health servigaay open slots among scheduled appointments to
see these “warm-hand off” (WHO) patients identifigdprimary care providers (PCPs). The effects
of giving priority for behavioral health appointnisnio either scheduled or WHO patients and of
the number of appointments left open for WHO pasieme investigated in this project.
Methods: A discrete event simulation model was built ahaderately integrated clinic. WHO
patients arrive randomly, on average 4 per day@, and wait to see behavioral health providers
(BHPs) who also see scheduled patients. Simulatbfeur clinic sizes, with PCP to BHP ratios of
1:1, were run. Effects of queue discipline (pripig given to scheduled or WHO patients) and the
number of open WHO slots (3 or 5) are analyzedc@ues include the percent of scheduled
patients served, the percent of WHO patients sevadithe percent of BHP utilization.
Results In clinics with 1 PCP and 1 BHP, for 3 and 5 op#ats respectively, giving priority to
WHO patients resulted in 80.6% and 81.0% of WHQOepds$ served and 84.4% and 86.6% of
scheduled patients served, however, giving prigatgcheduled patients resulted in 97.8% and
98.1% of scheduled patients served, but 32.0% #r&¥dof WHO patients served. A similar
pattern was seen for larger clinics, though thegarof WHO patients served increased for both 3
and 5 open slots with clinic size. Having 3 or ®Boglots led to few differences when WHO
patients were given priority, but when scheduletiepés were given priority, choosing 5 open slots
rather than 3 open slots, increased the percem® patients served by 15-20 percentage points
across the clinic sizes. In either queue disciplianging from 3 to 5 open slots reduced the

percent of BHP utilization by approximately 8 pertage points for all clinic sizes. When WHO



patients were given priority, the average wait timescheduled patients increased from
approximately 2-5 minutes to 13-19 minutes acrdsgcsizes.

Conclusion These results might suggest to some clinics giiewg to integrate primary care and
traditional behavioral health services to choosgive WHO patients priority. However, it is
recognized that there are costs associated witkewnhg both scheduled and WHO patients, and
clinics making this decision will have to weigh skeetradeoffs. The analysis of these results

provides one framework to assist in choosing betveiiferent arrangements for integration.
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Introduction

Background

Behavioral health issues can complicate the manageand worsen outcomes in chronic medical
illnessed. However, most people with behavioral health dises in the United States remain
untreated or poorly treatedPeople with behavioral health problems are mi@edyl to present to
primary care providers (PCPs) than behavioral hgalbviders (BHPs), and thus there is an
opportunity for PCPs to identify and treat commehéwioral health issues in primary care
Already many PCPs are treating behavioral heattbrders in primary care, however, the care of
behavioral health disorders in primary care climias fall below quality standarts The

integration of primary and behavioral health caraow being promoted as a way to address these
issues, including by some federal agencies sutieaSubstance Abuse and Mental Health Services
Administration-Health Resources and Services Adstiaiion Center for Integrated Health
Solutions (SAMHSA-HRSA-CIHS)®. The Patient Protection and Affordable Care Asbal

includes numerous provisions and incentives to erme integratioft.

There is growing evidence that integrated carepcavide better outcomes than usual
primary caré™. Integrated care has been shown to improve dépresmnagement and other
mental health disorders in primary caf&™ and outcomes in some chronic medical illne¥sés
However, even though integration has shown somgiymsffects, the degree of integration has
not been shown to significantly predict outcofried Many questions remain about which factors
involved in integration actually mediate the impeawvents in care that have been $&&h

The term “integration” has been applied to variotganizations of health systems and a
number of models of integrated care have been pesp. The SAMHSA-HRSA-CIHS has
advanced a framework of 6 levels that describemnéirmuum of integration based on the degree of
communication, collaboration, and coordination pdae, systems, and practitds this scheme,
the most integrated clinics have PCPs and BHPsingtkgether in the same clinic. The BHPs are
available for “warm-hand off” (WHO) appointmentsdaickly meet patients identified by PCPs
with behavioral health issues to start assessrtrage, and interventions A few clinics are using
various versions of this very integrated model tredte is some evidence that WHOs increase
patients’ engagement with and the follow-up fordebral health caré*®

At the same time, it is recognized that not allltiecare centers can easily increase their
level of integratio” Primary care and behavioral health services eebbeparately, and combining



their services and perspectives into a singlegnated system will require huge administrative,
political, financial, and cultural changes; thuspstvise transitions are more to be expetted his
author, as part of her summer internship projectife Masters degree at the Yale School of Public
Health, interviewed leaders at a number of comnyumetalth centers in Connecticut to assess the
clinics’ level of integration. Eleven of the tweleénics had not yet reached the “integrated” level
of the SAMHSA-HRSA continuum. If a clinic was codering or attempting integration at all, it
entailed coordinating a traditional behavioral kieakrvice with primary care. Some clinic leaders
were considering how to make behavioral health open for WHO patients. However, many
guestions, such as how many appointments shoukftb@pen for WHO patients and whether
scheduled patients or WHO patients should getipyitor BHPS’ appointments, are as yet

unanswered.

Proposal

This project uses discrete event simulation (DE®\are to build a model of a moderately
integrated clinic in order tassess the system’s performance under a rangferedt staffing,
scheduling, and queue discipline scenaridsee main parameters will be varied. First, theats

of two queue disciplines where priority is givereitherscheduled patients or WHO patients are
analyzed. Second, the impact of varying the nurobepen WHO slots is examined. Third,
whether any efficiency is gained by increasingdize of the clinic is assessdde main outcome
variables include the percent of scheduled patiesitged, the percent of WHO patients served, and
the percent of BHP utilizatioThe results are presented and the tradeoffs athengptions are
discussedlt is hoped that this project will provide clinicensidering integrating furthene

method to assist them in choosing betwakernative arrangemeniBhese issues are considered
from the perspective of a clinic director plannoygerations to best address the needs of the
population served. Other important issues, sudosiseffectiveness, facility capacity utilization,
long-run physical and mental health outcomes, atigipt satisfaction are not directly investigated,

but are considered when discussing the tradeoffs.

Review of Relevant Studies and Theory

Waiting Times and Behavior

In this model, two types of patients may end uptiwgiin a queue. The number of people waiting



in a line and the wait time can affect both whettmneone will get into a line initially or just lea
(balk) or will get into the line but leave aftepariod of time waiting (renege). Balking and
reneging can lead to patient dissatisfaction, étdssvenue, and risks of adverse events occurring,
though small and hard to quanfifyLong wait times are linked to dissatisfaction aridwer
likelihood of coming to future appointments in catipnt setting€. The most common reason for
leaving-without-being—seen (LWBS) from emergengyattments (ED) is long waiting times, but
the length of the queue is also among other catiesong wait times are better tolerated when
the service is seen as valuable and patients whB& Way have conditions of lower urgency and
acuity’®. People are sensitive to fairness and get difisati$ people leave who arrived after
thent’. People accept letting sicker people go firsttyetarrival of sicker patients can increase
reneging, because it may signal increased waitineft. Therefore, an acceptable wait time for
patients depends on many factors. Other stakelwidéhe healthcare system, such as payers,
CEOI/CFOs of clinics, providers, and regulatory lesdall with different perspectives and
objectives, may each have varying ideas of whahiacceptable wait time for patients. It is
difficult to find examples in the literature qudging the wait time that is tolerated in different
patient populations in various types of healthcattings. One study found that patients who arrive

on time for an outpatient appointment are satisfiétti a wait time of 37 minutes or 1€4s

Queueing Theory

The theoretical foundation for studying lines ofigats is Queueing Theory, an area of operations
researchA queueing system consists of arriving customeas ity or may not have to wait in one
Or more queues to see one or more servers provigirngces to these custonf@rQueueing
systems can be described by three componentstritaal @rocess (rate and distribution), the
service process (number of servers, whether thelues are separate or combined, their service
times and distributions), and the queueing diseglhow a server chooses the next customer after
each completed serviéd)Basic queueing theory says that the fraction oétihe clinician is being
utilized (P) is equal to the rate of arrival ofipats (Y) divided by the number of clinicians (C)
multiplied by the rate at which a clinician can pegients (U), thus P = Y/(C x &) Other
performance measures can be derived from this balsitonship, such as the queue length and
average wait time, and the effects of varying sysparameters can be investigatédHowever, it

is rarely possible to find a closed-form, analgdution to any but the very simplest situations
being studietf. Given the complexity of the queueing process urdasideration in this analysis,



it was decided instead to build a discrete evenukition (DES) model to evaluate this system

numerically.

Discrete-Event Simulation Modeling

DES can model complex systems involving patientgsses in which queues may form for
servicé®, It offers a systematic method $tudy a system’s performance with varying inpans to
compare alternative approaches without high fir@npiersonal, and customer cG5t®ES has
been used to assesarious healthcare operatiGhsFor instance, it has been used to evaluate
resource allocation in operating rooth¥, processes, staffing and team composition in*tHs
patient flow and scheduling in ultrasound and narcteedicine servicd$*® bed-reservation
schemes in an IC9, and the capacity and efficiency of providersriroatpatient clinit. Some
studies have shown the results of DES modelindezaahto more efficient use of medical resources,
improved provision of services, and reduced waie§°**** One group has used DES to identify
possible improvements in staffing to increase tinalmer of patients seen during clinic hours in an

integrated VA primary care-mental health clfflic
Methods

Overview of Simulation Modeling Process

The major steps in the simulation modeling provese 1) gathering a description of the clinic
setting, 2) developing assumptions, 3) building@ieS model, 4) identifying the different
scenarios, 5) running the scenarios and collet¢tiagesults, and 6) analyzing the results to

compare the choices outlined.

I) Description of Clinic Setting

The model in this project is based upon the mdsgnated of the healthcare centers in Connecticut
that this author interviewed for her summer interpgrogram in 2013. This clinic is already
moderately integrated, but it wants to increaseeitel of integration further. This center provides
primary care services in multiple health centeid iaserves mainly medically underserved patients
from a low-income and predominantly minority pogigda. The center’'s main payer source is

Medicaid, but there are also a significant numidaminsured clients.



In this health center’s clinics, the PCPs and BBk alongside one another. The BHPs
see regularly scheduled behavioral health patibotsthey have some time each day open to see
patients who are referred by the PCPs with newoteabehavioral health problems. The clinics are
attempting to see these patients on the same dagpbnecessarily at the same time, that they are
identified. Even so, | will refer to all these ajponents as “warm-hand off” (WHO) appointments.
The clinics range in size and, across the sitestatio of PCPs to BHPs ranges from 0.6 to 3.0.

Meetings were held with staff from the center nolerstand the flow of patients in their
clinics. When a new or acute (but stable) behaVlogalth issue is identified, the PCP first askes th
patient if he/she would like to be seen by a BHBo] the PCP uses instant messaging to alert an
office staff member to schedule the patient forritagt open WHO slot available in the BHPS’
schedules. The patient is referred to the offieff st the end of the appointment to discuss thx ne
available WHO appointment. The PCP also sendsearadthrough the electronic health record to
the BHP explaining the reason for the WHO. This fnaylone in person if the providers meet in
the clinic. If the patient is not able to comelhe hext open WHO slot that day, other open WHO
slots on the same day are offered. If the patembisble to come to any of the same-day WHO
appointments, then open WHO slots on the next dapffered. If the patient can’t come to any of
those, he/she is given the phone number for thavietal health department and asked to schedule
an intake appointment in the future. Very acute amstable behavioral health issues requiring
immediate attention are handled differently andrartethe focus of this project.

The center’s staff also explained the processii®BHPs. The BHPs that are available to
meet WHO patients also have a regular schedulelwdboral health patients. Every day these
BHPs have one 90-minute slot for a psychotherapymrone 60-minute slot for a new patient
intake, four 45-minute slots for psychotherapy, timde 30-minute slots for counseling. These
scheduled appointments do not occur at the sanes tgach day; each BHP’s daily schedule is a
random assortment of these appointments, with gu@sgible combination being equally likely.

In addition to the previously scheduled appointte@bove, each BHP that is available to
assess WHO patients has three open 30-minute lotse(%open WHO slots”) in order to see same-
day behavioral health problems coming from primzage. When the clinic schedule was reviewed,

it was seen that the open WHO slots occur randamilye BHPS’ schedules.

II) Developing Assumptions
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A) This model assumes that efforts are made to W&M© patients seen by a BHP on the same-
day rather than letting them leave unattended ls&ciumay improve engagement with
treatment and follow-up at subsequent behavioralthh@ppointments.

B) If WHO patients see a queue length of 6 patientaare, they will balk and not wait for a
WHO appointment. Both scheduled patients and WHi@pig will renege and leave the clinic
after 1 hour waiting in a queue to see a BHP.

C) The rate of WHO patients referred from primary darkkely related to the prevalence of
behavioral health problems in a clinic’s populati®he baseline prevalence of behavioral
health disorders is not known for the center beugleled. However, this author, as part of a
practicum project, conducted a survey of the c&niCPs. In this survey, the PCPs reported
encountering four new behavioral health problemamaverage clinical day (unpublished
data). Thus, in this project, it is assumed thatRICPs are referring all the new or acute
behavioral health problems that they encountertatithere will be on average four of them
per PCP per day. Because this is an average araiteglon any given day, there may be more or

fewer than four WHO patients being referred per PCP

[I) Building the DES Model

Computer Software
This model was built using ExtendSim 9.0 computdtvgare available from Imagine That, Inc. in

San Jose, CA. This software has the capacity td lbomplex discrete event models.

Parameters of the Model

1) Rate of Patient Arrivals
There are two relevant arrival rates/distributionthis model.

Scheduled PatientsThe arrival rate of scheduled patients is basethe description above. For
each BHP, a schedule is generated each day thaim®a random assortment of one 90-
minute, one 60-minute, four 45-minute, and two J@ute appointment slots, with three open
30-minute slots for WHO appointments. Scheduleteptd arrive according to this daily
schedule. The option of having all five (rathentlwanly three) of the 30-minute appointments

open is also explored.

11



WHO Patients: The arrival rate of WHO patients is assumed t&bisson, which means the
WHO patients have exponentially distributed intetval times. These can be summarized by
an average number of arrivals per period of tirheeéms reasonable to assume a Poisson
distribution because each event of identifying @& e acute behavioral health issue in primary
care and referring to a BHP is independent ofhaldthers and fairly low frequency. The model
can simulate many average arrival rates of WHO mgppents. However, it is assumed that an
average of four WHO patients are referred per dayR&CP. Thus four average arrival rates, of
4,8, 12, or 16 WHO patients per day, are modeledesponding to the four clinic sizes with 1,
2, 3, or 4 PCPs. Because these are average aaigal on any given day, there may be more or

fewer than these numbers of WHO patients beingnedefrom primary care.

2) Service (BHP) Organization

Number of Servers There are between 1 and 4 full-time BHPs. Eadhese BHPs has the daily
schedule that is described above.

Service Time A patient is seen for a service time that is dbsd by the type of appointment
(i.e. 90, 60, 45 or 30 minutes).

Organization of Queues:This model simulates one waiting room in whichpatients, both
scheduled patients and WHO patients, wait to be bgdBHPs. The scheduled patients wait for
separate BHPs. In other woré@ach BHP has his/her own queue of scheduled patients
independent of other queues of scheduled patieaitsng for other BHPs. The WHO patients
wait to be seen by any of the BHPs, and thus aseciombined queue of all the queues for any
of the BHPs, along with all scheduled patients alhtVHO patients. Therefore, the WHO
patients are making the decision of whether to balkot based on seeing all the scheduled and

WHO patients in the waiting room at the time ofrigereferred.
3) Number of Open Slots for WHO appointments
There can be either three or five open 30-minuts $br WHO appointments in each BHP’s daily

schedule.

4) Queue Discipline
Model 1: WHO Patients have Priority

12



The WHO patients have priority and are seen byBHHE right after the current appointment.

The already scheduled patients have to wait uftét any waiting WHO patients are seen.
Model 2: Scheduled Patients have Priority

The previously scheduled patients have priority amdseen according to their scheduled time.

The WHO patients have to wait until the BHP’s negén WHO slot.

Analysis

Independent Variables/Scenarios Examined
This project analyzes the interaction of 3 mairialdes:

1) Four clinic sizes (1 PCP and 1 BHP, 2 PCPs and REBH PCPs and 3 BHPs, 4 PCPs and 4
BHPs, with corresponding average rates of WHO alsiv4, 8 12, and 16 WHO patients per
day).

2) Two queue disciplines — WHO patients or schedubgtepts have priority.

3) Two possible numbers of open WHO slots in the BHR2dy schedule — 3 or 5 open slots.

The sixteen total combinations of these variabiesshown in Table 1 in Appendix 1.

Outcome Variables:

The three main outcome variables analyzed aredhmept of schedule patients served, the percent
of WHO patients served, and the percent of BHRzatibn. Other variables collected include the
number of scheduled patients per day, the numb@ftd® patients per day, the number of
scheduled patients that receive services, the nuafb¥HO patients that receive services, the
average wait time for a scheduled patient, anctleeage wait time for a WHO patient. The main
outcome variables were chosen because these parfoenmeasures would seem to be the most
salient to a clinical director planning operatioAtso, two of the main outcome variables (percent
of schedule patients served and percent WHO patsamved) are likely to respond in opposite
directions based on the queue discipline and numibgpen WHO slots chosen. Therefore, these
measures will likely provide information as to tih@de-offs that result from the different policy
choices. In addition, the other outcome measurksoted seem to be intermediate and determine

the main outcome variables. Resource allocatiaelative costs are not factored into this model.

Model Run Parameters

13



The length of one run was 480 minutes, a traditi8A@our workday. For each scenario, the model
was run 1000 times. This was an arbitrary decidiomever, the model was tested for different
numbers of runs and it was noted that, at 1000, thesaverage number of WHOs created
converged on the number that was desired in eastago with a stable and very small standard
error. The output variables collected were the mmult averages. A screenshot of one version of

this DES model using ExtendSim is in Appendix 2.

Results

Figures 1 to 8 in Appendix 3 contain results forlél scenarios. Figures 1, 3, 5, and 7 show results
for the four clinic sizes when WHO patients havienity. Figures 2, 4, 6, and 8 show results for the
four clinic sizes when scheduled patients haverpyiol' he three main outcome variables (percent
of scheduled patients served, percent of WHO pa&tiserved, and percent of BHP utilization) are
presented in each bar graph. The red bars shoautcemes when there are 3 open WHO slots and
the blue bars show the outcomes when there are®d WHO slots. Table 2 in Appendix 4 displays
the simulation results of all outcome variablestf@ 16 scenarios, organized by clinic size and the
by queue discipline and number of open WHO slots.

The results from clinics with 1 PCP and 1 BHP igufes 1 and 2, also shown on page 15,
will be discussed first. Regarding the queue disepwhen WHO patients are given priority, the
percent of WHO patients served is 80.6% and 81.0&dlae percent of scheduled patients served is
84.4% and 86.6%, for 3 and 5 open slots respeygtiVéhen scheduled patients are given priority,
the percent of scheduled patients served increaas£58% and 98.1%, but the percent of WHO
patients served declines to 32.0% and 47.9%, &ord35 open slots respectively. This pattern does
not change much for larger clinic sizes, althoughgercent of WHO patients served for 3 and 5
open slots does rise with each increase in cligee. s

Considering the choice between 3 or 5 slots, vihergueue discipline gives priority to
WHO patients, there is little difference in the gat of scheduled patients served (84.4% and
86.6%) and the percent of WHO patients served #8@6d 81.0%), which holds across the clinic
sizes. When scheduled patients are given priaritginging from 3 to 5 open WHO slots increases
the percent of WHO patients served by 15.7 pergenpaints (32.0% to 47.9%); this effect
increases (19.2 , 20.3, and 20.7 percentage pa@ste clinics get larger. In either queue

14



Figure 1 - Scenarios1& 2 - 1 PCPand 1 BHP - WHOs have Priority
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Figure 2 - Scenarios 3 & 4 - 1 PCPand 1 BHP - Scheduled have Priority
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discipline, changing from 3 to 5 open slots redubespercent of BHP utilization by approximately
8 percentage points (90.6% to 82.0% when WHOs miatieave priority and 88.8% to 80.7% when
scheduled patients have priority), and a similéeatfcontinues to be seen as the clinics become
larger.

Increasing the size of the clinic, from 1 PCP argHP to 2 PCPs and 2 BHPs effects the
percent of WHO patients served. When the queuéptiise gives priority to WHO patients, the
percent of WHO patients served increases from 8@68631.0% to 90.3% and 90.3%, for 3 and 5
open slots respectively, with little additional impement from successively larger increases in
clinic size. When the queue discipline gives ptjoto the scheduled patients, the percent of WHO
patients served increases from 32.0% and 47.9%.2%¢and 64.4%, for 3 and 5 open slots
respectively, and each successive increase it dine increases the percent of WHO patients
served for both 3 and 5 open slots.

Table 2 in Appendix 4 also shows that, when theugudiscipline changes from giving
priority to scheduled patients to giving priority WHO patients, for both 3 and 5 open slots, the
average wait time for the scheduled patients irsgg&rom approximately 2-3 minutes to
approximately 13-15 minutes. A similar change snsacross the clinic sizes.

Discussion

This project made use of DES computer softwareutlolla model of a moderately integrated clinic
and to simulate the flow of same-day WHO patierasfprimary care into a more traditional
behavioral health service where the BHPs are alatiraiing to see regularly scheduled patients.
This simulation was undertaken to investigate tineén questions: what are the effects on the
percent of scheduled patients served, the peré¢dhtHD patients served, and percent of BHP
utilization when the queue discipline changes fgiving priority to scheduled patients to giving
priority to WHO patients and when the number ofroplts in the BHP’s schedules are varied
from 3 to 5. Plus, whether the clinic’s efficiendyanges with increasing clinic size was examined.
All 16 scenarios explored in this simulation have rhtios of PCPs to BHPs, but the clinics range
in size from 1 PCP and 1 BHP up to 4 PCPs and 4sBHP

The results of the 16 scenarios examined showthieat is only a relatively small decrease
in the percent of scheduled patients served cordparthe large increase in the percent of WHO
patients served when the queue discipline changaesdiving priority to scheduled patients to

16



giving priority to WHO patients. Plus, when WHO ieats have priority, the average wait time for
scheduled patients only increases from a few mgiatd 3-19 minutes. These results appear to be
robust across the four clinic sizes studied. Basethese results, clinics attempting to merge
primary care and traditional behavioral health ®&s; in which BHPs continue to also see
regularly scheduled patients, might choose to givarity to WHO patients.

These clinics will encounter trade-offs in the ickedoetween giving priority to already
scheduled patients and giving priority to WHO paiise If a BHP sees a regularly scheduled patient
and the WHO patient is asked to wait for the ngdroappointment, the WHO patient may balk or
renege and leave the clinic without being seerewike if the WHO patient is seen first in the next
appointment and the regularly scheduled patieasked to wait, the scheduled patient may leave
without being seen. Importantly, there are coste@ated with not treating either of these patient
types. These costs may be diffuse and difficugjuantify, which will be discussed further below.
However, the results of this simulation provideariework to use when weighing up this choice.

Thus, for instance, consider clinics with 1 PCE aBHP and 3 open WHO slots. Changing
the queue discipline from giving priority to schéstlipatients to giving priority to WHO patients
increases the probability of being served from 32t6 80.6% for a WHO patient; at the same time,
it decreases the probability of being served frah®% to 84.4% for a scheduled patient. Very

generally, and all other things being equal, giwdgO patients priority is preferred so long as:

Cw/Cs > (97.8 —84.4) / (80.6 — 32:01/3.6,

where Cw is the cost (or the disutility) associatgtth not seeing a WHO patient and Cs is the cost
associated with not seeing a scheduled patientd&heation of this formula is shown in Appendix
5. In other words, not seeing a scheduled patieniavhave to be 3.6 times worse than not seeing a
WHO patient in order to opt to give priority to gcluled patients. This exercise was repeated for
each pair of scenarios (same clinic size and numwibapen WHO slots) for the choice of queue
discipline, and the results are shown in Table@ée%dix 6. These results suggest that when
comparing the choice in queue discipline betweemlai pairs of scenarios, the cost of not seeing a
scheduled patient would have to be between appairign2 and 4 times worse than not seeing a
WHO patient in order to make the choice to giveesittled patients priority, at least across the
scenarios examined here. It is important to rementiae this simulation is based on assumptions

that might vary in different clinics. What is impant is the general idea that it is possible torimf
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decisions about a clinic’s operating policies bygheng the relative magnitudes of the cost of not
seeing scheduled patients versus the cost of BoigEVHO patients.

This project does not attempt to calculate thaitket costs associated with not seeing either
patient type. In general though, the costs of retrg) a scheduled patient may include such things
as lost revenue, a deterioration in the clinickdtrenship that could lead to a lack of engagenrent
treatment, possible worsening of the disorder atated health conditions, and worsening moral
among the BHPs who don't like to ask schedulecep&ito wait. The costs of not seeing a WHO
patient may include worsening of the newly idestifior acute disorder and related health
conditions, a lack of engagement with behavioralthereatment, and worsening moral among
PCPs who have to struggle to manage these patieriteeir own. In most instances, already
scheduled patient visits will be paid for by sonaggr source. However, integrated services are not
yet regularly reimbursed; there are some innovdinancial arrangements that are paying for
integrated services and in some states, certaindslieidcodes are activated that pay for integrated
services, but these codes are not activated stai#&® Each clinic, depending on where they are
located, the population served and the main payaices will have different revenue trade-offs.
However, the other costs are harder to quantifyraag depend on the viewpoint of the person
considering this choice.

There are likely many different perspectives orethibr it is worse not to see a scheduled
patient or not to see a WHO patient. CEO/CFOsiafad, clinical directors, PCPs, BHPs,
scheduled and WHO patients, and different stakednsloh society at large may all have different
opinions. Some may argue that WHO patients areynelghtified and acute and need to be
introduced to a BHP very quickly or they may be kosfollow-up, thus Cw >> Cs. Alternatively,
some may argue that revenue is all that matteesclihic gets the same reimbursement for either
patient, it may mean Cw = Cs. However, other ciimay not get any reimbursement for WHO
patients, in which case Cw << Cs. There are a tyaoiefactors and many different views to
consider in this decision.

The results of the DES simulation presented pmwaignore formal framework to help
decision makers to weigh the costs of the tradg-afierent in their choice of a queue discipline. |
may lead clinics to consider more formally the s@stsociated with not seeing scheduled and WHO
patients. Plus, it may help to put some perspectivthe different options and show how much

worse not seeing a schedule patient has to belar ¢to outweigh not seeing a WHO patient.
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Considering the choice between 3 or 5 slots, vihelWHO patients are given priority, the
percent of scheduled patients served and the gerE®HO patients served remain stable, but are
5-10% different in all the scenarios. On the otiend, when scheduled patients are given priority,
the percent of WHO patients served is much decdeagt either 3 or 5 open slots. However,
having 5 rather than 3 opens slots increased treepeof WHO patients served by over 15
percentage points and this grows as the clinic®igeger. Therefore, there are also tradeoffs in the
choice of how many open slots to leave for WHOgdt. Considering the scenarios with 1 PCP
and 1 BHP and priority going to the WHO patienteew there are 3 open slots, 6.8 scheduled
patients and 3.2 WHO patients are served. Withéngtots, fewer scheduled patients (5.2) and
only slightly more WHO patients (3.3) are servelug, the net gain or loss (the gain of serving 0.1
more WHO patient minus the cost of not servingstiéeduled patients) of this choice needs to be
weighed.

Furthermore, in all scenarios, moving from 3 topgm WHO slots resulted in slightly lower
BHP utilization, which couladeduce a clinic’s efficiency. For example, in Figsl 1 and 2, the
percent BHP utilization decreases by approxima&@tywhen going from 3-5 slots, though it
remained above 80%. This may result in a reduafdHP revenue by 10 percent, with no decline
in costs. This could mean a loss of profitability §ome clinics. Therefore, in choosing between
having 3 and 5 opens slots per BHP, there are-tvifden the percent of each type of patient seen
and the percent BHP utilization. Each clinic, defprg on an analysis of the benefits and the costs
of each of these tradeoffs, will have to decidechiperformance measure is most important.

For health centers that are attempting to integtair primary care and traditional
behavioral health services where BHPs are stilhgeegularly scheduled patients, the results of
this project appear to offer some support for g;WHO patients priority over scheduled patients.
This could mean a change for traditionally run hvédral health departments that usually put a
premium on starting appointments on time. Becomioge flexible with start times would require a
shift in practice habit. It needs to be stressedratiat this simulation is based on assumptioast th
could vary in different clinics. It is possible than this simulation, the degree of balking and
reneging was underestimated and that even witinthaiest increase in wait times found, many
more patients will balk or renege. However, theliings in this simulation do lend support to the
view that the culture of behavioral health hasharge if a goal is to accommodate more WHO
referrals and facilitate integration with primamgre. Changing the culture of behavioral health to
adapt to working more integrally with primary céu@s been discussed befdrét may help to
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know that, when WHO patients were given prioritye tiverage wait time for the scheduled patients
only increased from a few minutes to 13-19 minaia®ss the scenarios. These wait times seem
reasonable, given the evidence in the literatusée phtients arriving on time for their schedule
appointments get dissatisfied after waiting 37 regtl. However, in this project, the distribution of
waiting times was not collected, and it would bgartant to see what percent of appointments
were over 37 minutes.

Though a practice change in behavioral health beayeeded to facilitate integration, it is
not massive. This represents a “step-wise” transifiat is discussed in the literaturé/hile there
are already a few very integrated clinics with iitde BHPs who are trained to do treat behavioral
health issues in primary care and now there aesvgpfograms training BHPs to work in this
manner, this is not the notii® It is recognized that there is a workforce crisissuch BHPS.

Most centers still have more traditional behavidredlth departments and most training programs
for BHPs continue to teach a traditional modelreatment. This project offers a middle ground
option to centers with traditional behavioral healepartments that are attempting to integrate
further. If clinics are already offering some BHie to see WHO patients or are considering doing
this, they could take a next-step and decide te the WHO patients priority over scheduled
patients. This will mean cultivating a culture cgann both their BHPs and their patients. With
BHPs this can be done by discussing the tradeamifisassociated costs that are seen in this model,
how to present this decision to scheduled patwhen they are asked to wait, and also how BHPs
can manage the stress that may arise when theyo@edommodate a WHO and ask a scheduled
patient to wait. In addition, patients can be etlet#o be more flexible about appointment times
and to have more patience with wait times. Patieatsbe informed about this shift in clinic
priorities and the reasons for it, and educatetidppointment times are targets that may change if
an acute patient needs to be seen first. At the @ifibeing asked to wait, it may help if patients a
informed about the average amount of time they dlle to wait.

Giving priority to WHO patients resulted in apprmately 20 percent of scheduled patients
not seen, at least in the clinics with 1:1 ratind the sizes examined. As many behavioral health
clinics already have high no-show rates, some ®20P6 of scheduled patients not seen under this
gueue discipline could possibly be accounted fothieypatients already not showing up for
appointments. If priority is given to WHO patiertsd the BHPs’ schedules become more flexible
in response, the previously unused appointmentstioi¢he no-shows could possibly be used more
flexibly to see WHO patients or scheduled patievite have been asked to wait.
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Some Assumptions Explored Further
A number of assumptions are made in this paperctibfor some discussion.

First, the average rate of WHO patients arrivinagn primary care may vary in different
clinics. This model is based on a clinic servifgrgely low-income population that may have a
high burden of behavioral health issues. The asdwawerage rate of four WHO patients per PCP
per day may not be accurate for centers servirigrdiit populations. Also, if and when clinics
begin to do routine universal screenings for a watege of behavioral health issues, the rate of new
behavioral health problems identified in primaryecaould increase.

Second, this paper assumes that all the PCPglesiltify and refer equal numbers of new
and acute WHO patients. This may not be the casae3FCPs are more comfortable identifying
behavioral health problems than others, and thysrefar more often. At the same time, some
PCPs may be more comfortable treating these isheasselves and may refer less often. In
addition, some patients may be resistant to besfegned to see a BHP for a WHO appointment.
Similarly, some patients may have issues that meflegrals difficult, such as language barriers.

Third, this model assumes that patients will i@itup to an hour before they renege and
leave. Different populations may be more or ledéngito wait depending on many factors, such as
individual patience levels, the level of functiogiof the population, the acuity of a patient’s
problem, how pleasant the wait is made, etc.....Tthis assumption is arbitrary. Clinics aiming to
use models like the one in this project may wanhvestigate empirically how long their own
patients will wait before leaving the clinic.

Fourth, it is assumed that the clinic in this mddes no constraints on space. The PCPs and
BHPs have their own rooms and there is no compatfr space. This may be a real issue for
some clinics. If one provider has to wait for amutto finish using a room before seeing a patiéent,
may change the whole dynamic. Plus, it will hayeearing on the trade-off in costs of not seeing
each type of patient. In DES modeling, spatial tr@msts can be built into the models and
alternatives that take this into account can bestigated.

Limitations and Next Steps
There are a number of limitations in this projscine of which point the way to next steps.

First, this model only simulated four clinic sizggh a 1:1 ratio of PCPs to BHPs. It will be
important to examine simulations of other clinizes and other ratios of PCPs to BHPs. In addition,
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this project only looked at 3 or 5 open WHO sl@ther possible numbers of open WHO slots
could be analyzed. Also, the option of having completely open BHP who is dedicated to seeing
WHO patients, leaving other BHPs to see scheduddiéms, is an option worth investigating.
Second, this project did not undertake to caleullaé costs associated with not seeing
scheduled and WHO patients. For many clinics, @log a detailed example of these costs, even
for a hypothetical clinic, would be beneficial.dddition, the costs of increasing wait times could
also be explored. The distribution of the numbepedple who wait/leave based on waiting time

could be used to more accurately calculate thetddf$ in different scenarios.

Conclusion

In this project, a discrete event simulation (DE&®)del was built of a moderately integrated clinic
and simulations were run on four clinic sizes, eath a ratio of 1PCP to 1 BHP, while varying
whether scheduled or WHO patients were given pyi@s well as the number (3 or 5) of open
WHO slots. It was found that giving priority to WH@tients, with either 3 or 5 open slots, resulted
in a much larger percent of WHO patients servedbiyt a slightly smaller percent of scheduled
patients served. If scheduled patients were givamify, the percent of scheduled patients served
increased somewhat, but the percent of WHO patsarised decreased dramatically, though with 5
open slots, the decrease was not as great as wkr8slots. Across scenarios, having 5 open slots
led to a slightly lower percent of BHP utilizatitinan 3 open slots. When WHO patients were given
priority, the average wait time for scheduled pasancreased from a few minutes to only 13-19
minutes across clinic sizes. These results migitt Bdme clinics attempting to integrate primary
care and traditional behavioral health servicashtmose to give WHO patients priority. However,
there are costs associated with not seeing bo#dstdd and WHO patients and the trade-off in
these costs was explored very generally. It was/shibat not seeing scheduled patients would
have to be approximately 2-4 times worse than eeing) WHO patients, in the scenarios examined,
for the scheduled patients to be given priorityclihics do decide to give priority to WHO patients
this may not require a huge change. However, Itreguire a shift in the culture of traditional
behavioral health services to become more flexiblle appointment times.

Clinics trying to integrate further will have tcewgh these tradeoffs for their own situations.
The analysis here provides an example of one mettaidnight assist in choosing between
different arrangements of integration. This projaauly examined clinics with 1:1 ratios of PCPs to
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BHPs for four clinic sizes. This, along with otHienitations, restricts the generalizability of tlees
findings to many real world clinics. However, tipiject shows the feasibility of building a DES
model to investigate alternate versions of integratWith this type of software, it is possible to
model an array of different clinic organizationslaizes and to examine the results of varying a
number of parameters. Clinic leaders could buirtbwn models, based on their clinics’
organization, in order to compare alternatives thigtt assist in decisions about the next-steps to

take to further integration.

23



References

1. Butler M, Kane, R., McAlpine, D., Kathol, R., F8., Hagedorn, H., Wilt, T. Integration of
Mental Health/Substance Abuse and Primary Careldfide Report/Technology Assessment,
Agency on Healthcare Research and Quality, US Deyeart of Health and Human Services
2008;173.

2. Wang PS, Lane M, Olfson M, Pincus HA, Wells K&ssler RC. Twelve-month use of
Mental Health Services in the United States - Restdm the National Comorbidity Survey
Replication. Archives of general psychiatry 2005623-40.

3. Stein MB, Sherbourne CD, Craske MG, et al. Quali care for primary care patients with
anxiety disorders. The American journal of psyalyi&004;161:2230-7.

4, Young AS, Klap R, Sherbourne CD, Wells KB. Thelity of care for depressive and
anxiety disorders in the United States. Archivegaieral psychiatry 2001;58:55-61.

5. Standard Framework for Levels of Integrated Hieare. SAMHSA - HRSA Center for
Integrated Health Solutions 2013.

6. Mauch D, Kautz, C., Smith, S. Reimbursement ehhl Heatlh Services in Primary Care
Settings. In: Servcies SAaMHSACfMHSUDoHaH, ed. Rolk&, MD; 2008.

7. Korda H, Eldridge, G. How Can We Bend the Castv€? Payment Incentives and
Integrated Care Delivery: Levers for Health Sysiefiorm and Cost Containment. Inquiry : a
journal of medical care organization, provision dindncing 2001;48:277-87.

8. Druss BG, Mauer BJ. Health Care Reform and @atiee Behavioral Health-Primary Care
Interface. Psychiat Serv 2010;61:1087-92.

9. Butler M, Kane RL, McAlpine D, et al. Does intatgd care improve treatment for
depression? A systematic review. The Journal ofudatdry care management 2011;34:113-25.
10.  Woltmann E, Grogan-Kaylor A, Perron B, GeoreKilbourne AM, Bauer MS.
Comparative effectiveness of collaborative chraace models for mental health conditions across
primary, specialty, and behavioral health cararsgdt systematic review and meta-analysis. The
American journal of psychiatry 2012;169:790-804.

11.  Von Korff M, Katon WJ, Lin EH, et al. Functidnautcomes of multi-condition
collaborative care and successful ageing: restiltarmiomised trial. BMJ 2011;343:d6612.

12.  Watts BV, Shiner B, Pomerantz A, Stender P, kK&&¥B. Outcomes of a quality
improvement project integrating mental health iptionary care. Quality & safety in health care
2007;16:378-81.

13. Katon WJ, Lin EH, Von Korff M, et al. Collabdnze care for patients with depression and
chronic ilinesses. The New England journal of me@i010;363:2611-20.

14. Craven M, Bland, R. Better Practices in Collaltiwe Mental Health Care: Analysis of the
Evidence Base. Canadian Collaborative Mental Hdalttative 2006.

15. Shojania KG, Ranji SR, McDonald KM, et al. Effeof quality improvement strategies for
type 2 diabetes on glycemic control: a meta-regrasanalysis. JAMA : the journal of the
American Medical Association 2006;296:427-40.

16. Collins C, Hewson, D., Munger, R., Wade, T. i@ Models of Behavioral Health
Integration in Primary Care. Milbank Memorial Fu2@10.

17. Blount A. Integrated Primary Care: Organizihg Evidence. Families, Systems, and Health
2003;21.

18. Bradley W. Working to Breakdown the Silos: braing Behavioral Health and Primary
Care. Regional Primary Care Coalition 2012.

24



19. Pomerantz AS, Shiner B, Watts BV, et al. Thaté&/River model of colocated collaborative
care: A platform for mental and behavioral healhedn the medical home. Families, systems &
health : the journal of collaborative family heatltine 2010;28:114-29.

20. Goldstein D. Moving beyond generic integratioodels. Healthcare financial management :
journal of the Healthcare Financial Management Asgimn 1995;49:56, 8, 60 passim.

21. Batt R. Waiting Patiently: An Empirical Studiy@ueue Abandoment in an Emergency
Department, Working Paper. In: The Wharton Schidaiyersity of Pennsylvania; 2012.

22. Camacho F, Anderson R, Safrit A, Jones AS, iHaffn P. The relationship between
patient's perceived waiting time and office-basettice satisfaction. North Carolina medical
journal 2006;67:409-13.

23. An Econometric Analysis of Patients Who Leadwe t

ED Without Being Seen by a Physician.

24. Clarey AJ, Cooke MW. Patients who leave emargelepartments without being seen:
literature review and English data analysis. Emeegenedicine journal : EMJ 2012;29:617-21.
25. Stock LM, Bradley GE, Lewis RJ, Baker DW, Sipde Stevens CD. Patients who leave
emergency departments without being seen by a @hgsimagnitude of the problem in Los
Angeles County. Annals of emergency medicine 199224-8.

26. Kennedy M, MacBean CE, Brand C, SundararajaM&/DTD. Review article: leaving the
emergency department without being seen. Emergmeclcine Australasia : EMA 2008;20:306-
13.

27. Huang XM. Patient attitude towards waiting maatpatient clinic and its applications.
Health services management research : an offmimhpl of the Association of University Programs
in Health Administration / HSMC, AUPHA 1994;7:2-8.

28. Eitel DR, Rudkin SE, Malvehy MA, Killeen JP neés JM. Improving service quality by
understanding emergency department flow: a WhifeePand position statement prepared for the
American Academy of Emergency Medicine. The Jouoh@mergency medicine 2010;38:70-9.
29. Denardo E. The Science of Decision Making: sldRem Based Approach Using Excel:
John Wiley and Sons, Inc.; 2001.

30. Jahn B, Theurl E, Siebert U, Pfeiffer KP. Tigbin Medical Decision Modeling
Incorporating Waiting Lines and Queues Using Digcievent Simulation. Value Health
2010;13:501-6.

31. Ledlow GR, Bradshaw DM. Animated simulationv&luable decision support tool for
practice improvement. J Healthc Manag 1999;44:91.-10

32. Young T. An agenda for healthcare and inforamasimulation. Health care management
science 2005;8:189-96.

33. Kumar A, Shim SJ. Using computer simulationdorgical care process reengineering in
hospitals. Infor 2005;43:303-19.

34. VanBerkel PT, Blake JT. A comprehensive simaihafor wait time reduction and capacity
planning applied in general surgery. Health careagament science 2007;10:373-85.

35. Genuis ED, Doan Q. The effect of medical tragen pediatric emergency department
flow: a discrete event simulation modeling studgademic emergency medicine : official journal
of the Society for Academic Emergency Medicine 20031112-20.

36. Hoot NR, LeBlanc LJ, Jones |, et al. Forecgséimergency department crowding: A
discrete event simulation. Annals of emergency girdi2008;52:116-25.

37. van Oostrum JM, Van Houdenhoven M, Vrielink M&tal. A simulation model for
determining the optimal size of emergency teameabnn the operating room at night. Anesthesia
and analgesia 2008;107:1655-62.

25



38. Brasted C. Ultrasound waiting lists: rationaéqge or extended capacity? Health care
management science 2008;11:196-207.

39. Marmor YN, Kemp BJ, Huschka TR, Ruter RL, Mc@elh DM, Rohleder TR. Improving
patient access in nuclear medicine: a case stutfedfscanner scheduling. Quality management in
health care 2013;22:293-305.

40. Kim SC, Horowitz I, Young KK, Buckley TA. Flelxie bed allocation and performance in
the intensive care unit. J Oper Manag 2000;18:427-4

41. Merkle JF. Computer simulation: A methodologyrmprove the efficiency in the Brooke
Army Medical Center Family Care Clinic. J Healthaig 2002;47:58-67.

42. Nickel S, Schmidt UA. Process improvement isgitals: a case study in a radiology
department. Quality management in health care 280826-38.

43. Rohleder TR, Lewkonia P, Bischak DP, Duffy RnHijani R. Using simulation modeling

to improve patient flow at an outpatient orthopedinic. Health care management science
2011;14:135-45.

44, Kim B, Elstein Y, Shiner B, Konrad R, PomerafA&, Watts BV. Use of discrete event
simulation to improve a mental health clinic. Gehérospital psychiatry 2013;35:668-70.

45, Blount A, Miller, B. Addressing the Workforcei€ls in Integrated Primary Care. Journal of
clinical psychology in medical settings 2009;16:013

26



Appendix 1 -Table 1: All 16 Scenarios Analyzed

Ratio of Queue

Table 1: Number of

16 Scenarios PCPs to BHPs Discipline Open Slots
Scenario 1 l1to1l WHO Priority 3
Scenario 2 l1to1l WHO Priority 5
Scenario 3 l1to1l Scheduled Priority 3
Scenario 4 lto1l Scheduled Priority 5
Scenario 5 2to2 WHO Priority 3
Scenario 6 2to2 WHO Priority 5
Scenario 7 2to2 Scheduled Priority 3
Scenario 8 2to2 Scheduled Priority 5
Scenario 9 3to3 WHO Priority 3
Scenario 10 3to3 WHO Priority 5
Scenario 11 3to3 Scheduled Priority 3
Scenario 12 3to3 Scheduled Priority 5
Scenario 13 4to4 WHO Priority 3
Scenario 14 4to4 WHO Priority 5
Scenario 15 4to4 Scheduled Priority 3
Scenario 16 4to4 Scheduled Priority 5
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Appendix 2 — Screenshot of One Version of DES Modaking ExtendSim
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Appendix 3 - Figures 1-8: Main Outcome Variables byClinic Size and Queue Discipline

Figure 1 - Scenarios1& 2 - 1 PCPand 1 BHP - WHOs have Priority
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Figure 2 - Scenarios 3 &4 - 1 PCP and 1 BHP - Scheduled have Priority
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Appendix 3 continued

Figure 3 - Scenarios 5 &6 - 2 PCPs and 2 BHPs - WHOs have Priority
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Fipure 4 - Scenarios 7 &8 - 2 PCPs and 2 BHPs - Scheduled have Priority
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Appendix 3 continued

Figure 5 - Scenarios 9 & 10 - 3 PCPs and 3 BHPs - WHOs have Priority
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Figure 6 - Scenarios 11 & 12 - 3 PCPs and 3 BHPs - Scheduled have Priority
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Appendix 3 continued

Figure 7 - Scenarios 13 & 14 - 4 PCPs and 4 BHPs - WHOs have Priority
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All OQutcome Data on the 16 Smar

Appendix 4 - Table 2
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Appendix 5 - The derivation of the formula for Cw Cs

ECS = estimated cost when queue discipline giviesifyrto scheduled patients
ECW = estimated cost when queue discipline givesipr to WHO patients

Ps(S) = probability of serving a scheduled patwm¢n scheduled patients have priority

Ps(W) = probability of serving a WHO patient wheheaduled patients have priority

(1-Ps(S)) = probability of not serving a schedyatient when scheduled patients have priority
(1-Ps(W)) = probability of not serving a WHO patievhen scheduled patients have priority

Pw(S) = probability of serving a scheduled patighen WHO patients have priority

Pw(W) = probability of serving a WHO patient wherlMV patients have priority

(1-Pw(S)) = probability of not serving a schedutedient when WHO patients have priority
(2-Pw(W)) = probability of not serving a WHO patievhen WHO patients have priority

Cs = cost of not serving a scheduled patient
Cw = cost of not serving a WHO patient

Therefore:

ECS = (1-Ps(S))(Cs) + (1-Ps(W))(Cw)
and
ECW = (1-Pw(S))(Cs) + (1-Pw(W))(Cw)

When these costs are equal:

(1-Ps(S))(Cs) + (1-Ps(W))(Cw) = (1-Pw(S))(Cs) +HHI{W))(Cw)
SO

((1-Ps(S)) -(1-Pw(S)))(Cs) = ((1-Pw(W))-(1-Ps(WDY()
SO

(Pw(S)-Ps(S))(Cs) = (Ps(W)-Pw(W))(Cw)
thus:

Cw / Cs = (PW(S)-Ps(S)) / (PS(W)-Pw(W))

Or
Cw / Cs = (Ps(S)-Pw(S)) / (Pw(W)-Ps(W))
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Appendix 6 - Table3: Results of Cw/Cs comparing saensized clinics with same number of

open slots by queue discipline

Table 3: Cost of not seeing WHO/Cost of not seeing scheduled by queue discipline

Comparing same sized clinics with same number open slots, but different queue

discipline
Formula Outcome
Scenarios being compared Cw/Cs = Cw/Cs =
Scenarios 1 & 3 (97.8-84.4)/(80.6-32.0) 1/3.63
Scenarios 2 & 4 (98.1-86.6)/(81.0-47.9) 1/2.88
Scenarios 5 & 7 (97.2-82.0)/(90.3-45.2) 1/2.97
Scenarios 6 & 8 (96.9-85.8)/(90.3-64.4) 1/2.33
Scenarios 9 & 11 (96.6-82.0)/(91.6-52.4) 1/2.7
Scenarios 10 & 12 (96.0-87.1)/(91.8-72.7) 1/2.15
Scenarios 13 & 15 (96.1-82.3)/(91.8-56.7) 1/2.54
Scenarios 14 & 16 (95.8-87.4)/(92.0-77.4) 1/1.74
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