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04.
CLINICAL PROCESSES INFORMING THE DESIGN OF THE  
EMERGENCY DEPARTMENT

ABSTRACT
This article examines the use of “event planning” for the determination of the functional and physical require-
ments of the new emergency department for Halifax Medical Center.   Based on clinical processes, functional and 
operational goals of the project were established and projected workload, practice trends and strategic directives 
of the institution were developed.  The method for conducting this research was a highly participatory process.  
The process involved meetings with senior leadership, nurse managers, medical directors, management of an-
cillary services, case management, patient access services and the Perkins and Will team. Space needs were 
derived by using sound prediction techniques and tools, not rules of thumb. The Perkins and Will team employed a 
technique known as “event planning” as a means to rethink and visualize the ideal process for every operational 
task.  This process yielded diagrams that documented the preferred processes for things such as patient arrival, 
triage and waiting. Results of this research are an ED design that provided the greatest degree of flexibility and 
adaptability possible, not only for the fluctuation in patient census, increased satisfaction for the ED patient 
and staff, but for future changes in technology and clinical practice. Through the use of event planning, existing 
clinical processes were challenged.  Those processes that were positive to the function of the department were 
maintained in the new design, while others were replaced with new ideas and improvements.  The clinical pro-
cesses informed the design of the ED with a modular approach. 
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1.0 INTRODUCTION
Operational and space inefficiencies are the most com-
mon reasons facilities renovate and/or expand their 
emergency departments.  This case study uses event 
planning, which evaluates each clinical event or process 
in the emergency department (ED), in order to design a 
more efficient department. Each event can be evaluat-
ed to identify strengths and weaknesses in a facility and 
explore best practice. This paper outlines the research 
that went into the programming/event planning exercise 
that was used to determine the functional and physical 
requirements of the new ED for Halifax Medical Center.

Each year, Daytona Beach in Florida deals with a fluc-
tuating population that ebbs and falls based on three 
major events it is host to: Spring Break, NASCAR and 
Bike Week. Accordingly, Halifax Medical Center located 
here sees its ED volumes swell and surge around these 
events. The ED is evolving into the hospital’s front door 
and is a large contributor to hospital operations and fi-

nancial growth, therefore a good patient experience is 
very important.

1.1 Objective For Research
In an attempt to respond to the incredible rate of 
change in today’s healthcare market, this program did 
not narrowly focus on current operational patterns, 
but attempted to provide organizational concepts that 
would afford Halifax Medical Center the greatest degree 
of flexibility and adaptability possible. The ED was envi-
sioned to be a team-oriented environment that encour-
ages coordination among healthcare professionals. The 
environment was also envisioned to be one that chang-
es and adapts to emerging technologies and clinical 
practices, allowing Halifax to offer the latest and most 
effective care available.

The following guiding principles have been used to pro-
vide direction for the overall functional organization and 
design of the new facility:
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1.  Create an image that is respectful of the existing 
context, forward thinking, timeless and elegant.

2.  Create a healing and supportive environment with 
restorative spaces, positive distractions, natural 
light, views to nature, ergonomics, sense of con-
trol, reduced anxiety and reduced noise.

3.  Maximize flexibility and potential use of the new 
space by considering changing patient demo-
graphics, ergonomics, new technologies and 
changing practices.

4.  Provide future opportunities for growth.
5.  Create a supportive, efficient environment for 

staff by accounting for ergonomics, travel dis-
tances, restorative and collaborative spaces.

2.0 METHODOLOGY
In order to achieve the guiding principles listed above, 
the design approach for the Halifax Medical Center 
Emergency Department project was a highly interactive 
process. The process involved meetings and input from 
senior leadership, nurse manager representation from 
the different patient care units including the behavioral 
health unit, medical directors, management of ancillary 
services such as materials management, pharmacy, 
pulmonary services, dietary, environmental services, 
medical imaging, case management, patient access 
services and the Perkins and Will team.

2.1 Guiding Principles
As the guiding principles were established in the ini-
tial meetings, Perkins and Will looked into the historic 
data and ran a series of workload projections to predict 
growth needs. Accordingly, space needs were project-
ed. Perkins and Will identified key departmental events 
such as the process for material flow for the ED. Event 
planning or rethinking of how each event would be 
handled was discussed. Areas were identified, such as 
laundry, pharmacy and dietary, and logistical implica-
tions were discussed at length to determine the best 
way to handle the flow for the ED.

Based on the guiding principles and goals identified, 
the program outlined the functional and operational 
goals of the project based on projected workload, prac-
tice trends and strategic directives of the institution.

The work process included the following:
1. An assessment of the capacities and future 
    workload of existing ED. 
2. Identification of potential operational and 
   orgzational strategies that could maximize 
   flexibility.

3. Identification of existing programs to be 
    aggregated into the ED. 
4. Determination of guiding and organizing 
    operational principles. 

2.2 Current ED Workflow Model
Emergency department patients arrive either by ambu-
lance or as walk-ins. The walk-in patients are screened 
by a security person before being allowed into the triage 
area. Next, they proceed through a locked door to the 
triage area where the ED triage nurses quickly assess 
the patient and take vital signs. There are triage stations 
and a sub waiting area if the stations are busy. Once 
triaged, the patients proceed to the registration area un-
less they are a critical patient. Critical patients are taken 
straight back to a patient room. Many pediatric patients 
are registered at the bedside. If patient beds are not 
available and the patient is not critical, the patients are 
sent to the waiting room. Once a bed is available, the 
patient is admitted to the appropriate primary emergen-
cy area: emergent, fast-track or pediatrics. At this point, 
ambulance and walk-in patients merge. After treatment 
in the emergent, fast-track or pediatric area, the patient 
will remain in the treatment room until they are either 
admitted, discharged, expired or leave against medical 
advice(AMA). The current ED model does not have sec-
ondary treatment areas.

2.3 Targeted ED Workflow Model
Emergency department patients will continue to arrive 
either by ambulance or as walk-ins. The walk-in patients 
will go to an initial triage/reception area where they will 
be quickly triaged by the ED staff as walking critical ver-
sus walking wounded. If the patient is determined to 
be walking critical or a bed is available for a non-acute 
patient, he or she will be sent straight back to the adult 
or pediatric treatment area and bedside registration. If 
beds are not available and the patient is not critical, he 
or she will be assessed in the assessment rooms. The 
patient will then either remain in the assessment room 
and registration will be completed there or the patient 
will proceed to centralized registration. The patient will 
then move to the adult waiting room, adult fast-track 
waiting room or pediatric waiting room. Once a bed is 
available, ambulance and walk-in patients merge and 
will be admitted to the necessary primary emergency 
areas depending on the criteria set for: adult emergent, 
adult fast-track and pediatric ED. However, all pediatric 
trauma patients will go to the adult trauma rooms for 
treatment. After visiting adult emergent or adult fast-
track, patients will continue on to either a secondary 
treatment bed, will be admitted, discharged, expire, or 
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leave against medical advice(AMA). Due to the lower 
volume of pediatric patients, there will not be secondary 
treatment areas for this population. The adult second-
ary treatment areas will be the new ED components. 
This should facilitate the achievement of room turn-
around times close to the national benchmark times by 
moving patients meeting the observation status criteria 
to these secondary areas.

2.4 Definitions Of Secondary Treatment Areas For  
      The ED
The Rapid Admission Unit (RAU) will accommodate 
unscheduled ED patients waiting to be admitted and/
or direct admits will be placed for further treatment, 
consent, resource utilization screening and financial 
screening. Admissions processing and necessary labo-
ratory and imaging tests may be conducted at this time. 
This should reduce the turnaround time in the emer-
gent care unit by releasing the exam beds when the 
main examination is complete and the decision to admit 
is made. Length of stay may also be decreased by the 
rapid initiation of admission orders such as antibiotics.

Extended Care Area/Chest Pain (ECA/CP) will provide 
rooms for patients who are in need of observation, wait-
ing for special tests or in need of special medical treat-
ments such as IV fluids for rehydration. Potential heart 
patients may be observed in this area awaiting tests or 
test results and determination of best course of treat-
ment.

The Behavioral Health Area is a separate entity of the 
hospital, but is adjacent to the ED. This will consist of a 
six-bed screening area with two secure holding rooms 
that behavioral health patients may access by a sepa-
rate entrance to be evaluated by mental health evalua-
tors. If these patients are in need of a medical screening 
or treatment, the patient may be transferred to the ED.

2.5 Historical Data
Historic workload patterns were evaluated with altera-
tions in these patterns to account for projected opera-
tional and market factors, arriving at a reasonable fu-
ture demand projection. This workload is then broken 
down by ED component/population to understand the 
impact throughout the ED.
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Figure 1: Current Halifax ED workflow model.



2.5.1 Patients That Left Without Being Seen (LWBS)
•  The percentage of ED patients that left without 

being seen has risen at Halifax over the last four 
years to over 4%.

•  The national average is approximately 2% with 
a worthy goal of 1% to reduce lost revenue, ac-
cording to the Advisory Board Company.

•  Workload projection models will assume a 1% 
LWBS rate.

2.5.2 Workload Projections
The workload projections for adult, pediatrics and 
secondary treatment candidates have been derived 
through two methods. The first method uses linear re-
gression. This establishes a baseline projection based 
on historical trends. The second method adjusts the 
baseline by considering market factors, such as demo-
graphic changes and market dynamics, to arrive at the 
target workload that is used in the final Perkins and Will 
model.

Of the 94,026 patient visits to the ED in 2005, 75,366 
were adults. With the addition of secondary treatment 
areas, we expect to see a decrease of LWBS and a re-
duction in lost revenue. There are two secondary treat-
ment areas added in the model: (1) Rapid Admissions 
Unit and (2) Chest Pain/Extended Care & General Ob-
servation.

The intent of these areas is to remove long stay pa-
tients from the primary ED areas, creating better patient 
throughput. It is assumed that all patients in secondary 
treatment areas will first be seen in a primary treatment 
area.

A psychiatric component has also been added to the 
model to better understand the impact of these patients 
on the main ED and identify the treatment spaces need-
ed to manage these patients.
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It should be noted that the historical percentage of fast-
track patients is substantially higher than the norm of 
approximately 30% of the total workload. It may be pos-
sible for the hospital to divert these patients to urgent 
care facilities positioned throughout the community. For 
purposes of this model, it is assumed that these pa-
tients will continue to be seen in the primary ED.

2.5.3 Primary Treatment Room Need
The required patient treatment rooms beginning with 
2005 through the year 2015 were calculated. The space 
projections are based on national benchmark data that 
include turnaround times and the projected visits.

Several physical and operational measures may be 
utilized to lower the room turnaround time through 
the addition of secondary treatment areas. The charts 
created by Perkins and Will demonstrate the required 
number of patient positions for each primary and sec-
ondary treatment areas of the emergency department 
as projected using a 99% Poisson Distribution Ratio. 
Patients that proceed to the secondary treatment areas 
pass through the primary emergency department area 
before being disposition to the secondary areas.

Many secondary treatment areas will also receive work-
load from direct admits. If secondary treatment areas 
are not established, then the primary treatment areas 
may be negatively affected by having to accommodate 
the patients for a prolonged period.

Once the projected space needs were determined, 
room needs were calculated using targeted throughput 
times established with HMC leadership. These needs 
were summarized in a schedule illustrating the number 
of exam rooms needed at various years.

The workload to space calculations were derived by de-
termining the peak daily workload. This was estimated 
based on the average daily workload during the peak 
month and the desired level of confidence that a room 
will be available when a patient arrives, through the use 
of a Poisson Distribution Ratio. The ratio used for the 
Halifax ED assumes a room will be available 99% of 
the time, meaning a zero wait time for patients at the 
targeted workload.

2.5.4 Secondary Treatment Areas
ECA/CP and RAU patient position workload volumes 
were derived from a percentage of the total ED patients. 
The ALOS for the ECA/CP was determined based on 
standard patient processing times for the clinical types 
being held in this unit. For the RAU, a targeted time 
of 3 hours has been established, assuming adequate 
inpatient capacity. It is recommended that the hospital 
establish protocols for moving patients to the inpatient 
units in a timely manner. Units should be contacted 
when a patient arrives in the RAU and told that the pa-
tient will arrive in a set timeframe. This “push” strategy 
should prevent abuse of the RAU.

Figure 3: Adult workload projections.



2.5.6 Summary of Projected Treatment Room Need
The ED faces many challenges. Patient expectations 
are increasing, placing significant emphasis on patient 
satisfaction and customer service. This is difficult to 
achieve with limited space and resources, increased 
census and rising costs. 

The projected treatment room needs established can 
impact these challenges.

The calculated room need shows 103 total treatment 
room positions, which is an increase of 51 beds. These 
calculations are an estimate for ten years.

The challenges that are typically created in a new ED 
are the likelihood of margin of error and the perpetual 

renovation needs due to areas being too small or over-
sized. The traditional ED was grouped into spaces de-
signed specifically for certain populations with little or 
no flexibility. Organizational strategies for the required 
treatment rooms will be identified and explored to meet 
the challenges encountered.

3.0 ORGANIZATIONAL STRATEGY FOR EMERGENCY  
      DEPARTMENTS
The development of the organizing strategies for the 
ED is intended to maximize the overall effectiveness, 
flexibility and life cycle of the emergency department. 
These strategies will help facilitate current and future 
decisions regarding the placement of emerging tech-
nologies and adoption of new programs.
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Figure 4: Space Need Projections.

Figure 5: Secondary space need projections.
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3.1 Strategy One: Utilize Acuity Adaptable 
      Treatment Rooms
The acuity adaptable treatment room also known as 
the universal room is a concept in which all treatment 
rooms, with the exception of the trauma rooms, are 
set up so that patients of all acuities may be treated in 
these rooms. Given the current rate of change, it is nec-
essary to allow flexibility for changes in workload and 
clinical practice. The rooms would provide for versatility 
in order to flex in high peak times to adapt to surges in 
capacity and acuity. For example, if the emergent cen-
sus is high, there is the capability to flex over into the 
fast-track rooms due to the universal room concept.

3.2 Strategy Two: Organize The Emergency   
      Department Treatment Rooms Into Universal  
      Modules To Allow For Maximum Flexibility
It is envisioned that modules could be assigned to vari-
ous patient populations, flowing seamlessly from one 
module to the next.

The modular approach, rather than the conventional 
approach of set distinct areas, allows for flexibility dur-
ing changes in demand for a certain acuity or patient 
type. Modules can be totally reorganized to meet the 
needs of the department. It also maintains the ability 
to close areas during low census and increase beds as 
census increases. The modular concept will allow flex-
ibility with respect to future growth needs.

During this programming exercise, the modules studied 
consist of 12 and 16 acuity adaptable beds with a nurs-

ing station that created 12- and 16-bed units headed 
by an ED physician. Primary or team nursing models 
may be utilized based on the staffing design in the ED. 
Based on the information gathered, the 12-bed module 
was determined to be the most efficient from a module 
size and staffing evaluation. It is intended to yield bet-

ter operational flexibility in adapting to changing proce-
dural volumes.

In the following early conceptual design, Design A, the 
beds are in a semi-circular arrangement:

3.2.1 Design A 
The design below illustrates the flexibility afforded by 
the modular design as demand changes throughout the 
course of a typical day.

3.2.2 Design B 
In this strategy the beds are in a “U” shaped configu-
ration in an attempt to resolve construction difficulties 
created by the circular scheme while still maintaining 
the ability to flex between modules. This design has 
modules pushed off-center to allow for flexibility and 
enhanced circulation through the ED. Visibility and 
communication between the modules is enhanced and 
allows for the ability to flex patients and staff.

Design B was selected with a 12-bed module based on 
its ability to adapt to the special needs, patient visibility 
and the ease of closing down modules completely or in 
part while maintaining patient visibility and staff flow.

3.3 Strategy Three:  Secondary Treatment Areas  
      To Decrease Turnaround Times
Secondary treatment areas will support and keep the 
ED primary treatment areas’ turnaround time as low as 
possible. The secondary areas that have been devel-
oped are the rapid admission unit (RAU), the extended 
care area/chest pain area (ECA/CP) and the behavior-
al health area. These areas are adjacent to the ED or 
within the department and can also remain versatile. 
These modules are exactly the same as the ED mod-
ules, with the exception of the behavioral health area. 
This allows for flexibility and the ability to change their 
location throughout the ED as needed. This will provide 
a certain level of autonomy, but will still help each area 
to adapt to variations in workload.

3.4 ED Summary
The three strategies identified, the acuity adaptable uni-
versal rooms, universal modules and secondary treat-
ment rooms, should meet the challenges of increased 
census, high acuity, patient holds and space deficien-
cies. Eight, 12-bed modules include adult emergent, 
adult fast-track, pediatrics, chest pain/extended care 
and a rapid admission unit, in addition, trauma and 
resuscitation beds and eight behavioral health beds 
are programmed. The 8, 12-bed modules will all have 

Figure 6: Universal room concept.



shared support functions and the ability to flex with 
growing needs of certain patient types.

The volume projections for the trauma rooms indicate 
that there is a need for one to two trauma rooms. How-
ever, the data provided only accounted for trauma pa-
tients excluding resuscitation patients. It is predicted 
that with the inclusion of adult and pediatric resuscita-
tions in the ED, the total of two adult trauma rooms, 
three adult resuscitation rooms and one pediatric resus-
citation room will be required.

Three, 12-bed modules will be used for the private 
adult emergent rooms and should improve customer 

service by providing patient confidentiality and privacy. 
The modular approach should allow for increasing or 
decreasing the number of emergent rooms needed as 
census fluctuates and staffing models change.

The adult fast-track suite is designed to meet the needs 
of the lower acuity patients in the ED. The area will have 
a total of 12 beds, or one module. All the rooms will be 
acuity adaptable universal rooms to allow for flexibility 
in acuity and surge in capacity for the ED. The module 
can be easily shut down during the shift for low census 
times and reopened as census increases.

The pediatric volume projections have been relatively 
flat, however, the concept of a designated pediatric ED 
module may increase awareness in the community and 
growth. A total of 12 treatment rooms, or one module, 
including a resuscitation room have been programmed.

The behavioral health area adjacent to the ED has been 
projected for six behavioral health rooms and two se-
cure holding rooms. This is based on a 10 hour average 
turnaround time for patient evaluation, placement and 
transport. These rooms will be designed to provide a 
safer environment for patients and staff.
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Figure 8: U-shaped configuration.

Figure 7: Design A - 16-bed above, and 12-bed below.
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The secondary treatment rooms include the rapid ad-
missions unit and the extended care/chest pain area. 
The rapid admission unit volume projection for 11 beds 
is based on unplanned ED admits and specific direct 
admits that are sent to the ED when no beds are avail-
able in the house. There will be specific criteria set up 
for this area and critical care will be excluded. This 
number may change once data is provided on the num-
ber of scheduled admissions and direct admits not sent 
through the ED that will meet the criteria for this unit.

The extended care/chest pain unit has been pro-
grammed for 21 beds. They will be using two, 12-bed 
modules. The combined module should allow for the 
area to be cost effective, flexible and productive. ECA/
CP candidates include ED re-hydration patients, those 
awaiting test results or who require ongoing evaluation, 
patients awaiting further imaging studies, those requir-
ing extended observation and chest pain patients. The 
number of telemetry patients seen in the ED makes this 
an ideal area to distinguish between cardiac and non-
cardiac pain and reduce the number of unnecessary 
admissions to rule out a myocardial infarction. At pres-
ent, 24 patients per day are admitted to telemetry. Many 
patients on telemetry do not need to tie up a monitored 
bed unless there are available beds.

4.0 CONCLUSION
Halifax Medical Center opened their new facility in June 
2009. A post occupancy study is needed once they 
have been in the facility for a few months. This will al-
low Perkins and Will to evaluate the ED in use, from the 
perspective of those that use the ED and from metrics 
established such as turnaround times. 

Rethinking and visualizing the ideal processes for ev-
ery operational task in event planning took a lot of time 
and creative thinking.  Based on the new processes and 
the functional and operational goals, the ED should be 
well programmed to handle the fluctuations in patient 
census, increase the satisfaction for the ED patient and 
staff and have adaptability for future changes in tech-
nology and practice.

Understanding how the ED is performing will allow Per-
kins and Will to see what works well and what does not. 
Through the programming and event planning process, 
we can continue to improve and grow in our techniques 
and design.
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