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ABSTRACT
This article outlines the use of process modeling at Perkins and Will to determine the appropriate size of waiting 
spaces and number of seats for outpatient clinics in a medical office building in the Southeast. Opening in 2013, 
the building represents an addition of more than 200,000 square feet to the campus. Inputs to the process model 
included provider schedules, length of time for each process during a patient’s visit, and probabilities of the 
number of people accompanying each patient to a visit.  These inputs were programmed into a simulation model 
that computed the number of seats needed in the waiting space throughout the day.  Then, the provider sched-
ules were modified to stagger each provider’s start time.  This modification resulted in a significant reduction in 
the number of waiting seats required. The model concluded that the number of waiting seats in the design was 
adequate; however, the seats were not allocated to the correct spaces.  For example, the clinics on the third floor 
had more seats than necessary while the clinics on the fourth floor had fewer seats than necessary. The model 
was useful in determining the appropriate number of seats in each waiting area. Future evaluation will be made 
to assess if the number of seating calculated was adequate.
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1.0 INTRODUCTION
Waiting spaces are often a patient’s first impression 
when visiting a clinical department or physician office. 
Creating adequate spaces that decrease the amount 
of stress and anxiety are important. Waiting rooms 
can vary in size, depending on the practice size, and 
in some cases the waiting rooms are shared between 
departments1. Patients are most satisfied when their 
wait is brief and the physician spends more time with 
them2. This article discusses the use of process model-
ing to calculate the size of waiting spaces for the many 
services offered at a medical office building addition. 
The building is designed to meet the health care needs 
of over 13,000 University employees and 15,000 stu-
dents, as well as the residents of the surrounding com-
munities. The facility will feature a variety of specialties 
including: oncology, medicine, physical rehabilitation, 
women’s health, men’s health, surgery, radiation on-
cology, cardiovascular, neuromuscular, ophthalmol-
ogy, and oral surgery. The center will feature 110 exam 
rooms, four ambulatory operating rooms, two procedure 

rooms, one endoscopy suite, cancer treatment unit, lin-
ear accelerator, and an imaging and diagnostic center. 
The analysis is essential to ensure enough seats for all 
patients and their companions in waiting areas because 
poor design works against the well-being of patients and 
in certain instances can have negative effects on physi-
ological indicators of wellness3. This article outlines the 
methodology for using process modeling to determine 
space requirements. Process modeling is also useful in:
• Validation of space programming numbers
• Simulating processes to optimize schedules
• Simulating processes to determine number of pro-

viders needed
• Simulating processes to calculate the amount of 

space needed4.

The analysis entails comparing the space requirements 
under the current planned schedule, as provided by 
the client, as well as under a staggered schedule, de-
signed to reduce the number of spaces needed in the 
waiting area.
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The approach with process modeling is different from 
the standard approach for space programming that 
is generally used by architects and facility planners.  
Space programming typically involves review of key 
planning units, such as patient volumes, and forecasts 
of future patient volumes. Those volumes are then uti-
lized in determining the number of spaces needed, 
such as patient care rooms, clean utility rooms, visi-
tor kitchens, staff lounges, and waiting areas. The ap-
proach with process modeling is different because this 
approach reviews the process and the number of spac-
es needed to accommodate the process. A traditional 
programming approach does not consider process as 
the main driver, but instead volumes as the main driver.  
A process modeling approach uses the operational pro-
cess, or workflow as the main driver of facility size. For 
example, a traditional programming approach would 
not consider staggering provider schedules to minimize 
the number of spaces needed in the waiting area. This 
article will discuss the modeling approach to facility pro-
gramming for waiting areas, and the results of applying 
this approach at one facility.

2.0 METHODOLOGY

2.1 Data Collection 
To complete the process modeling for the medical office 
building, the Perkins and Will team worked collabora-
tively with the Management Engineering group for the 
health system to obtain data on current patient volumes, 
as well as projected future patient volumes for each ser-
vice area. Additionally, the group provided projections 
on number of providers, length of stay for patients, and 
turn times for each step of the treatment process for 
each service area, as noted in Figure 1. Health System 
clinicians provided data on the number of companions 
that patients bring with them on their visits. Architects 
from Perkins and Will provided planned counts of exam 
rooms and shared spaces by traditional programming 
methods. 

2.2 Tools and Techniques
To develop the analysis model, several additional tools 
and techniques were utilized. First, a review of all data 
was conducted to ensure the information was accurate. 

Figure 1: Sample data overview – Sports medicine clinics.



For example, one radiology fluoroscopy room was allot-
ted to treat 75 patients per day with a length of stay of 
60 minutes per patient. To service this many patients 
with the designated length of stay, more than one fluo-
roscopy room would be needed. Discrepancies such 
as this were submitted to the clinical team for further 
investigation.

Observational studies were conducted to determine ex-
isting patient flow and processes. Process flow charts 
were developed to visualize the flow of patients through 
various areas of the clinic. These flow charts were over-
laid with statistical analyses to determine the probability 
of patients flowing through each pathway. 

Next, statistical analyses were performed to determine 
the inputs to the process modeling. For example, the 
team had to determine the number of companions that 
would be present at each clinic with each patient. Some 
patients arrived with no companions, while others ar-
rived with more than two companions. The team per-
formed an analysis of the data to estimate the number 
of companions that would arrive with any given patient. 
Additionally, some companions accompany the pa-
tient in the exam room while other companions con-
tinue waiting in the waiting area. The team calculated 
the probability of companions remaining in the waiting 
area, and included those calculations in the determina-
tion of the waiting area size.

The process modeling was then completed to deter-
mine the number of seats needed in each waiting area 
at each hour of the day.  

2.3 Waiting Space Needs
Process cycle times were provided by Health System 
personnel. For example, the process cycle times utilized 
for the sports medicine clinic are outlined in Figure 2. 

Patient and provider volumes were also provided by 
Health System personnel, and reflected projected vol-
umes for the year 2023, as shown in Figure 1. 

Health System clinical personnel retrospectively col-
lected data on the number of companions that accom-
panied patients and provided this to the design team.
This data was used to compute the average number of 
seats needed for companions in the waiting area. For 
example, the sports medicine clinic identified that 45 
percent of the time, the patient presented to the clinic 
alone, while 35 percent of the time, the patient pre-
sented with one companion, and 20 percent of the time 

the patient presented with two companions. Therefore, 
the average number of seats needed for companions 
was computed as:

(0 companions x 45%) + (1 companion x 35%) + (2 
companions x 20%) = 0.75 seats

This number of seats was then adjusted based on the 
phase of the patient’s visit, as some companions ac-
company the patient to the exam room, while others 
continue to wait in the waiting area.  Health System 
clinical personnel collected data on the number of com-
panions accompanying the patient to the exam room, 
and identified that 87 percent of companions accompa-
nied the patient to the exam room. Therefore, the cal-
culation to measure the number of seats needed in the 
waiting area for companions during the time the patient 
is in the exam room was computed as:

(0.75 seats x 13% of companions remain in the waiting 
area) = 0.1 seats

Therefore, 0.1 seats are needed in the waiting area for 
each patient during the time the patient is in the exam 
room. A similar analysis was completed for each phase 
of a patient’s visit.

The process modeling was completed in a Microsoft Ex-
cel spreadsheet by modeling provider schedules against 
patient appointments. For example, Figure 3 shows the 
analysis for the sports medicine clinic with three provid-
ers and each provider using four exam rooms.

To explain Figure 3, the patient represented by the box 
outlined in blue will be featured. Each patient starts his 
visit with registration, indicated by the grey color, with 
0.75 seats needed in the waiting area for the patient’s 
companions for the time the patient is in registration. 
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Process / Location Time

Registration desk 10 minutes

Exam room 20 minutes 
(10 minutes with physician,  
10 minutes with other providers)

Lobby wait time 50 minutes

Checkout 10 minutes

Total Length of Stay 90 minutes

Process Modeling Informing the Size of Waiting Spaces 

Figure 2: Process cycle times for patients’ visits.
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Next, the patient and his companions wait in the wait-
ing area, as indicated by the peach color with the value 
of 1.75 seats needed (one for the patient and 0.75 for 
companions). Next, the patient will be called to a sepa-
rate testing area to complete testing. During this time, 
the patient’s companions stay in the waiting area, as 
represented by the peach color with a value of 0.75 
seats needed. After the patient completes the initial 
testing, the patient is taken to an exam room where he 
sees the physician, indicated by the olive color. There is 
a need for 0.1 seat in the waiting area during the time 
that the patient is seeing the physician because some 
companions do not accompany the patient to the exam 
room to see the physician. Next, the patient is treated 
by assistants while in the exam room, as indicated by 
the light blue color. Similar to the time that the patient is 
with the physician, there is still a need for 0.1 seats in 
the waiting area for the companions that do not accom-
pany the patient to the exam room. Finally, the patient 
spends time at the check-out desk, indicated again by 
the grey color. Since companions generally return to the 

waiting area during the time that the patient is at the 
check-out desk, there is a need for 0.75 seats in the 
waiting area for the companion.

The analysis identified that the waiting space for the 
sports medicine clinic needed to accommodate 24 
seats at the busiest time of the day.  The planned num-
ber of waiting space seats was 32, an excess of 8 seats 
more than necessary.

In addition to defining the waiting space needs, alterna-
tive schedules were also explored to analyze the pos-
sibility of changes to provider schedule. Specifically, 
shifting provider start times so that all providers are not 
starting at the same time revealed that the waiting space 
requirements could be reduced. For example, Figure 4 
shows the analysis for the sports medicine clinic with 
three providers and each provider using four exam 
rooms, as before; however, in this analysis provider start 
times were shifted by 30 minutes.  Subsequently, at the 
end of the day, provider one finishes 30 minutes before 

Figure 3: Example of schedule used in the analysis process, in relation to the necessary seat area needed in the waiting room.
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provider two and one hour before provider three. There-
fore, the clinic is open one hour longer than it is cur-
rently open, yet providers are working the same number 
of hours.

The result of shifting provider start times was a reduc-
tion of waiting area seats to 22, a decrease of two seats 
for this one clinic.

A summary of the findings for the third floor clinics is 
displayed in Table 1.

The figure above summarizes the findings, which 
ranged from a shortage of six waiting space seats to an 
excess of eight waiting space seats by area.

In summary, the building was designed with the same 
number of waiting area seats; however, the seats were 

Process Modeling Informing the Size of Waiting Spaces 

Figure 4: Scheduling for different service providers.

Table 1: Third floor clinics.

*A contingency of 18 spaces for overflow is included in design resulting in an overall surplus of five seats.
** Appropriate numbers for eye clinic waiting space were designed by the Health System’s in-house expert.
***While the analysis was completed for the Eye Clinic, the numbers were not included in totals.

 
Table 1: Third Floor Clinics 
   Number of Waiting 

Spaces… 
Sports 

Medicine 
Neuro‐
muscular 
& Skeletal 

Eye Clinic  Family 
Internal 
Medicine

Oral 
Surgery 

Cardiology Total 

Plan 
from plan 

32  18 
Indepen‐
dent 

design** 
36  86 

Analysis 

required from baseline 
physician scheduling  24  24  35***  33  9  8 

98***
required from variable 
physician scheduling  22  25  30***  27  8  8 

 Total 
Surplus/(Deficit) for 
maximum patient 
census 

8  (7)  Not 
Included  (14)  (13)* 
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not allocated to the waiting areas based on need. For 
example, the clinics on the third floor had more seats 
than necessary while the clinics on the fourth floor had 
fewer seats than necessary. The variance bars below 
zero in Figure 5 indicate too few waiting seats while 
the variance bars above zero indicate more seats than 
needed.

3.0 CONCLUSION
The study found that there were excess seats in the 
waiting areas for the third floor clinics, first floor imag-
ing, and surgical services. There was a shortage of seats 
in the waiting areas for the fourth floor clinics, third floor 
imaging, fourth floor imaging, and urgent care. The 
number of seats in the waiting area for the fourth floor 
chemotherapy unit matched the process model exactly. 
While the building contains enough waiting area seats, 
the seats are not allocated to the waiting areas based 
on need.
 
Process modeling is useful in many scenarios:
• Validation of space programming numbers
• Simulating processes to optimize schedules, to de-

termine number of providers needed and to calcu-
late the amount of space needed. 

Since developing the process model for this Health Sys-
tem, the Perkins and Will Healthcare Planning + Strate-
gies team plans to reuse the model on a current project 
for a cancer center.  The model will be used to validate 

the space programming numbers planned from tradi-
tional programming based on projected volume and 
length of stay metrics.

REFERENCES
[1] Haggerty, L., (2010). “Designing Comforting, Caring 
Waiting Spaces”, Healthcare Design, March 4.

[2] Anderson, R., Camacho, F. and Balkrishnan, R., 
(2007). “Willing to Wait?: The Influence of Patient Wait 
Time on Satisfaction with Primary Care”, BMC Health 
Services Research. 

[3] Ulrich, R., (1991). “Effects of Interior Design on 
Wellness: Theory and Recent Scientific Research”, 
Journal of Health Care Interior Design, Vol. 3, pp. 97-
109.

[4] Borshchev, A., and Filippov, A., (2004). “From Sys-
tem Dynamics and Discrete Event to Practical Agent 
Based Modeling: Reasons, Techniques, Tools”, Pro-
ceedings of the 22nd International Conference of the 
System Dynamics Society, Oxford, England.

Figure 5: Summary of findings, (waiting seats by departments).




