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Abstract
Prolonged waiting time in medical settings causes
dissatisfaction with care and low compliance with
provider recommendations and acts as a barrier to
accesé. Delays in receiving emergéhcy care may lead to
the deterioration of severely ill patients. To
minimize the amount of time patients wait to receive
care in the Emergency Room (ER) and the length of their
overall stay, hospital administrators must ensure the
adegquate supply and efficient use of ER resources. This
management proiect looks at the amount of time patients
spend for an ER visit at the Bayne-Jones Army Community
Hospital (BJACH) given the current level of physician,
nurse, paraprofessional, and bed resources. Informa~
tion about patient care activities was obtained from
randomly selected medical records and by conducting a
time-in-motion (TIM) study of the BJACH ER. A "turn-
around time" study was also performed on the Depart-
ments of Pathology and Radiology to examine the effects
of these ancillary services on ER patients' visits.
Information about the resource level and from the TIM
and turnaround studies were used to construct a comput-
er simulation model of the BJACH ER. The number of

physicians, nurses, paraprofessionals and beds were
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varied to analyze their effects on ER patients! visit
times. The study revealed that while changing the
number of nurses, paraprofessionals and monitor/trauma
beds had very little impact on the total amount of time
a patient spent in the ER, increasing the number of
physicians -or regular beds did have a significant
effect.
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Introduction
Despite an increase in budget dollars and
personnel allocations over the past decade, future
constraints on Department of Defense monies could have
an adverse impact on the availability of resources for
Military Medical Treatment Facilities (MTFs). Efforts
to recruit and retain physicians, nurses, and
paraprofessionals (licensed practical nurses (LPNs),
licensed vocational nurses (LVNs), Emergency Medical
Technicians (EMTs), and nursing assistant/aides (NAs) )
have not been able to produce anticipated levels of
staffing. Personnel shortages, particularly in nursing
and ER technicians, have decreased the number of
qualified individuals available to work in the ER
environment. Demands for high-tech equipment and labor
intensive services continue to lead ER operational
requirements. Moreover, the ER often serves as a "back
door" into the military health care system for many
beneficiaries, many of whom might be cared for more
appropriately by routine appointment to various
clinics. Inappropriate utilization of the ER, coupled
with FR personnel shortages, result in longer patient

waiting times.
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Table 1 shows the number of patients who presented
seeking medical care and those who were treated in the
BJACH ER betweeén May and September, 1989 (Appendix A).
The difference represents patients.who came to the ER
and were subsequently referred to another clinic for

treatment. Additionally, the percentage of treated

- patients whose visit time (VT) exceeds 180 minutes is

also displayed.

Table 1 - Patients Who Presented, Those Treated
and % VTs Exceeding 180 Minutes (May - Sep 89)
i Total Total % VT
B Presented Treated > 180 min
$
! . r""""""'"'-'-"""-""'-""
g Hay 89 1245 1062 9.3
: Jun 89 1229 1064 17.7
i
i Jul 89 1183 1029 8.6
3
i Aug 89 1187 1045 14.4
3 Sep 89 1189 1035 11.9
,_E
Mean 1207 1047 12.4
i stdbev 28 16 3.8
4
i NOTE: The focus of this study is limited to the
H

weekday (Monday through Friday) evening shift (1500 to

-
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2300). Reasons for the selection of this time period
are discussed in the Data Collection portion of this
paper.

Oover this 5 month period, an average of 12.4% of
the patients who were treated spené over 3 hours before
being dispositioned (admitted, transferred or
discharged). According to the patient representative,
the ER staff, and MEDDAC headquarters, some patients
complained that the wait was too long before receiving
care and being dispositioned. The MEDDAC Commander
(Colonel Fred A. Cecere) believed that although some of
this time was spent providing hands-on treatment, much
of the patient's ER visit was spent waiting for his
first encounter with a health care provider. In an
effort to reduce this time, the Commander took the
following actions. First, he directed that Resource
Management Division (RMD) initiate a contract to hire
physicians to augment the ER staff. Second, the
commander placed a limit of three hours on the time a
patient should spend in the ER before being
dispositioned. His intent was to transfer out of the
ER those patients who could be more appropriately ,
medically managed on the ward or discharged, and "free

up" their occupied beds for patients waiting to be
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seen. %inally, Colonel Cecere directed the formation
of the Non-Urgent Care Clinic which opened on October
2, 1989. The Non-Urgent Care Clinic evolved through a
"Partnership Agreement" between the MEDDAC, Fort Polk
and Sterling Emergency Medicine Incl (a health care
provider agency). According to the Memorandum of
. Understanding (Appendix B) Sterling supplied the
individual providers, and the nursing and clerical
personnel necessary to provide General Medical service
for Civilian Health and Medical Programs of the
Uniformed Services (CHAMPUS) eligible beneficiaries.
The hospital commander provided the facility, anciilary
and administrative support, diagnostic and therapeutic
services, and equipment and supplies necessary for the
proper care and management of patients. The clinic
operated from 1500 to 2300 on Mondays through Fridays.
The effects of the above initiatives were
reflected in a lower average mean percentage (7.9%)
(Table 2) of patients whose visit time exceeded 180
minutes during October 1989 through March 1990 |
(Appendix C). By increasing the number of providers
and operating the Non-Urgent Care clinic during the
evening hours, Colonel Cecere improved the access to

health care for many Fort Polk beneficiaries and fewer
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: patients on average had ER visit times in excess of 3
: hours.
Table 2 - Patients Who Presented, Those Treated -
And % VTs Exceeding 180 Minutes (Oct'8% - Mar 90)
Total Total ANT
Presented Treated > 180 Min
 SESSRRRSSSSRS S e R
Oct 89 1390 948 4.2
Nov 89 1305 793 6.6
Dec 89 "N 647 7.7
Jan 90 1705 995 12.4
Feb 90 1268 793 5.5
Mar 90 1438 872 10.8
% Hean 1389 841 7.9
Stddev 184 125 3.2
|
However, during this period both an increasingly

larger number of patients presented to the ER and a

trend towards a higher percentage of patients whose

S

visit times exceeded 186 minutes was apparent.

The increased rate of utilization may have

PN 27 ey

resulted from a higher rate of use by those
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geneficiaries currently reéeiving care in the ER or by
recapturing additional beneficiaries, or both.
These additional beneficiaries are often
referred to as a "ghost population." This population
is composed of two elements. The Eirst is a group of

eligible health care beneficiaries, within a hospital's

. service or catchment area, who forego health care at

that facility for a number of reasons. These include a
long traveling distance té the facility, the lack of
available transportation, long visit times and an
inability to find or afford required baby sitting
services. The second element is composed of
beneficiaries that have some form of insurance and
choose to go to other sources than MIFs, such as to
private providers, for some or all of their health care
needs. The ghost population surrounding a military
medical treatment facility includes some active duty
soldiers who are unable or unwilling to seek health
care for minor illnesses during duty hours, but are
mostly family members (of active duty and retired
soldiers) and retired beneficiaries.

7 believe the increase in utilization (a larger
number of patiants presented to the ER from Octobker to

March than did from May to October) might partially

——
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represent more frequent use by beneficiaries currently
being treated in the BJACH ER. But, a larger portion
of increase is due to the recapturing of beneficiaries
either foregoing health care or re?eiving care from
private providers. As the news of'shorter ER visit

times and initiatives to increase access to care

. continue to spread throughout our beneficiary

population, the demand for health care will expand to
meet the supply. "The greater the availability of care
within the military health care system, the more likely

families will use the system" (Congressional Budget

_Office, 1988, p. xv). Some patients with non-urgent

conditions (those which do not require the immediate
resources of an emergency medical system) (Appendix D)
may choose to seek health care in the Non-Urgent Care
clinic. However, most patients with urgent (those
requiring medical care within 12 hours), all emergent
(those requiring immediate evaluation) and those not
eligible for medical care in the Non-Urgent Care Clinic
will have to be treated in the ER. The increased ER
census and the higher acuity of some of these patients
will place a higher demand on ER resources.

The BJACH executive management must determine the

most efficient staffing and number of beds for the
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existing ER workload requirements to prepare for ‘the

additional health care demands resulting from a larger

number of ER patient visits.
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Problem Stafement
The excessive waiting time to receive treatment at
BJACH's ER contributes to long ER visit times and

increased patient dissatisfaction with the care. This

e amea ¥

paper discusses the reasons for these excessive waits

} and looks at ways to reduce the amount of time patients

spend in the ER.
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Literature Review

It is difficult for the military to estimate the
extent to which its eligible health care beneficiary
population makes use of health care services. With few
exceptions, active duty soldiers receive their medical
care through military medical treatment facilities
(MTFs) around the world. However, many families of
service members, both active duty and retired, go
outside the military system to obtain their health care
needs. This is particularly troublesome when "... it
costs $1.54 to purchase care from civilian sources and
$1.00 for the AMEDD to produce that same level ..."
(Modderman, 1989). And much of the dependent and
retiree health care costs are paid from sources such as
CHAMPUS, Medicare and private ingurance. Because these
insurance programs greatly reduce the out of pocket
costs, non-active duty beneficiaries often consume
health care at a much higher rate than their civilian
counterparts. "On average they visit physicians about
seven times a year; almost one and one half times more
than their civilian peers" (Congressional Budget
Office, p. xil). The non-active beneficiary's compara-

tively heavy use of health care and the growing use of
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CHAMPUS are two major contributors to the rising costs
of military health care.

In an attempt to slow down the growth of military
health care costs, the administrat%on has developed a
group of initiatives collectively c;lled the CHAMPUS

Reform Initiatives (CRIs). The initiatives attempt to

. develop fixed price contracts with preferred provider

organizations (PPOs). "PPOs are groups of providers,
both hospitals and physicians, that agree by contract
to offer discounted services to purchasers of health
care services" (Congressional Budget Office, 1988,

p. 37). However, CRI, which provides easier access to
health care, has the potential for increasing costs
largely because of the ghost population. "statistical
analysis shows that family outpatient patterns ... will
change in response to changes in the supply of military
health care services" (Congressional Budget Office,
1988, p. XV).

As health care environments become more congested,
administrators will streamline the delivery of health
care at the institutional level. To meet the increased
demands of a larger outpatient population, the delivery
of ambulatory care will need to become more efficient.

One area of ambulatory care that has come under severe
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scrutiny is that of emerdency medicing. Because of the
uncertainty surrounding the type, number and severity
of patients that may present to an ER at any time, it
needs to be staffed at levels that‘enable it to take
care of simultaneous crises. Howe?er, there are also
periods of ‘time when the patient census is low and it
may appear to be overstaffed. As a result, ERs are
often targeted for resource cuts and efficiency
studies.

Efficiency in the ER has a major effect on both
the quality of patient care and hospital public
relations. Patient flow and waiting times are two:
methods of defining efficiency, and both have been
studied extensively. Excessive ER waiting times may
delay the initiation of emergency care, and have been
the target of criticism not only from patients, but
also from practitioners and administrators. '"as
patient satisfaction questionnaires often attest, long
waits also damage the public image, not just of the ED
[emergency department], but of the entire hospital in a
time of growing competition among health care
provider§" (DiMeglio et al, 1989, p. 7).

A review of the current literature reveals

structural, patient, and process variables which affect
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the patient flow, waiting time and length of an ER

“patient's visit (Table 3).

Table 3 - Variables Which Impact-on an ER

Patient's Visit

e ————— ——

Structural Patient Process

Size/type of ED  Acuity/ Times for:

Layout of ED Classification  Triage

Staffing Levels Age Registration

Gender Diagnostic Tests

Consul tation
Treatment
Admission
Discharge

Note. From DiMeglio et al, 1989, p. 8.

Also identified was a powerful management tool,
“gsimulation modeling," which can be used to predict the
outcome of alterations made in the ED variables without

Note: Most Army community

actually disrupting the ED.
hospitals are not large enough to support an emergency

department and usually have an emergency medicine

service or emergency room as part of the Department of

Primary Care and Community Medicine. However, the




BJACH ER

18

literature often refers to an emergency department

which can be found in both large and small civilian

hospitals. Therefore, the terms emergency room (ER)
and emergency department (ED) will be used synonymously
in this paper.

Structural Variables

R QRO B TE s BV R (IR S R U, W S ¥ L

Size and type of emerdency department. A study by

Cue & Inglis (1978) found that a patient's use of
emergency serviées and the urgency of his medical
condition vary greatly among hospitals. For example,
the number of patients visiting urban emergency
departments was three times greater than the number
visiting suburban emergency departments. One
: explanation for the disparity in patient usage is the
difference in availability of physicians between urban

i and suburban areas. "Urban and small community
families depend more on the hospital emergency
department for routine medical care while suburban
i families rely more on private physicians for routine
care and use emergency departments only for true
emergencies" (DiMeglio et al, 1989, p. 8).

The same study classified patients according to
3 treatment urgency. Symptoms which required a timely

L use of staff and facilities were classified as acute.
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Symptoms not indicating immediate treatment were
classified as less acute. Emergency departments in
urban hospitals were found to have a larger proportion
of less acute patients than suburban hospitals. This
difference may be attributed to a lérger population

using the emergency department for episodic care. Only

. a small portion of acute visits in this study were for

life threatening symptoms. ' The remainder were for less
serious conditions, such as uncomplicated fractures and

limited burns.

Layout of the ED. The study by Cue and Inglis

(1978) examines the layout of an emergency department
(ED). "A well designed ED facilitates prompt patient
treatment and high staff productivity" (DiMeglio et al,
1989, p. 9). The authors suggest several design
features to aid in prompt patient treatment and
increase staff productivity. One feature suggested is
open bay treatment cubicles to maximize space
utilization and staff accessibility to patients..cCases
which require privacy, such as OB-GYN, psychiatric or
intoxicated patients, will necessitate different
arrangements. Another suggestion is a centrally
located nurses' station in conjunction with open bay

cubicles, facilitating patient observation and
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decreasing distances traveled by the nurse. Cue and
Inglis (i1978) recommend locating the ED near the
radiology department to reduce demands on the staff for
transporting patients and maintain close coordination
between the two departments. \

Two other recommendations include the addition of
holding areas: one for ambulatory patients and one for
stretcher patients. These areas will allow patients
waiting for tests to make available cubicles and
treatment areas. Other desirable design features
include a close proximity to the laboratory and the
registration desk and a direct view of the ED entrance
by the triage nurse.

Staffing levels. Inadequate staffing prolongs
patient waiting times and may delay needed treatment.
careful planning and scheduling are required to meet
various patient visit demands in an ED. Cue and Inglis
(1978) examined the effect of staff workload on
treatment times. Staff workloads were measured in
terms of visits per staff hour, and calculated by
dividing the average number of visits for an eight hour
shift by the number of staff hours provided during that
shift. "Results indicated that a ratio of three to

four patients per physician hour for the Jday and
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evening shift represented a reasonable workload for
non-teaching hospitals with overall visit volumes of
20,000 or more" (DiMeglio et al, 1989, p. 10). A
workload of 1.5 visits per nurse hgur was recommended
for all shifts. However, the appropriate number of

nurses in an ED is not just dependent on patient

*volume. It is also dependent on the availability of

other patient care staff and additional responsibili-
ties of the nursing staff, such as administrative

tasks.

Patient Variables

Acuity and classification of patients. Emergency

room patients may be classified in a number of ways.
The most common classification is based on the urgency
of care required. The patient is identified as non-
urgent, urgent or emergent. Patients may also be
further classified based on their diagnosis or resource
utilization requirements. The resource utilization or
diagnosis based systems assign numerical values. The
higher the acuity level, the higher the numerical code
and the amount of care required increases. One example
of a resource utilization classification systen,
described by Buschiazzo (1984), is based on nursing

time requirements as seen in Table 4.

|
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Table 4 - Patient Categorization System

Description

L}

Minor illnesses & injuries; requires 15
minutes of nursing time; treated & re-

leased.

Lacerations, fractures; 30 minutes of

nursing care/hour; moderate care.

Acute asthma, chest pain, head injury,
gastrointestinal bleeding or seizure; 42
minutes of care/hour; may require two

nurses to stabilize, then extended care.

Major trauma, cardiac arrest, shock; 72
minutes nursing care/hour; tuwo nurses
for stabilization followed by careful

and freque':! monitoring,

Similar diagnoses to 4; 84 minutes of
nursing care/hour; minimal care by two

or more nurses. (Buschiazzo, 1984)
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Patient acuity is often thought to impact on a

patient's visit time in an emergency room.

That 1is,

the higher the patient's acuity, the longer the time

spent in the ER.

(1984) found that the increased severity of the

However, a study conducted by Wilbert

patient's condition alone did not extend the total

-
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visit time. Patients with a visit time of greater than
four hours appeared to be affected by multiple factors,
to include: a higher acuity level, the number of
laboratory or x-ray tests requesteq, the requirement
for consultation, and arrival on weekends during the

day or night shift. This study conciuded that the

- availability of diagnostic and consultant services,

which varies by shift and on weekends, was the most
significant factor affecting patient lengths of stay
greater than four hours.

A study by Saunders (1987) looked at sources of
delay in the ED relating to patient acuity. It was
found that the more critical patients moved more
quickly through the ED than those who were less acute.
This finding suggests an emergency care system oriented
toward the efficient care of high acuity patients.
Unfortunately, the vast majority of the ED census is
made up of lower acuity patients for whom delay was a
frequent source of patient dissatisfaction. Saunders'’
study took place in a busy teaching hospital which aims
its efforts at critical patients. However, that same
ED is heavily used by an urban population seeking
episodic primary care. Saunders' study proposed some

methods to improve efficiency of patient flow. The
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suggestions included: improving laboratory turnaround
times; limiting non-essential tests; creating triage
nurse protocols to order x-ray and lab tests; creating
an independent "fast track" responsible for low acuity
patients; and increasing physician or nurse staffing

during peak hours (Saunders, 1987, p. 1247).

" Process Variables

DiGiacomo (1982) found that a patient spends an
average of 59% of his or her time in the ED system
being treated; 41% waiting. The waiting time is spent
in various steps in the ED process and represents a
collection of time periods.

The ED process must be partitioned into its
various component parts to identify the reason(s) for
prolonged stays in the ED. Researchers often speculate
that a patient waits longer for treatment when the
average daily census in the ED is high. However,
DiGiacomo (1982) found that only 15% of the variance in
visit time can be explained by hourly patient arrival
rates. Because the daily census and arrival rates are
not independent variables, and the variance attributed
to each is not usually additive, DiGiacomo concluded
that nc more than 37% of the total variation in visit

time can be attributed to a combination of hourly
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patient arrival number and total daily census. Other
factors contributing to the variation in waiting time
include an inadequate number of admission registrars,
reduced staff during meal times, agd too few physicians
during periods of high patient census. The unpredicted
arrival of critical patients preempting care from less
severe patients and delays in admission also
contributed to the variance.

A study by Smeltzer and Curtis (1986) divided the
ED patient total lengths of stay into processing
components. They found that the ave.age time spent in
triage was 15.38 minutes. Triage included
registration, the initial assessment, and arrival in
the examination/treatment room. The average time spent
in the examination/treatment room until disposition was
127 minutes. Treatment included contact with the
physician, consultation, diagnostic testing, and
arrangement for inpatient admission. The average time
from completion of disposition to discharge was 10
minutes.

Total ED visit time varies by the type of hospital
(urban, teaching, or suburban). But, in general, the
average patient spends about 2.5 hours (150.16 minutes)

in the ED (Smeltzer, 1986). A "time study" conducted
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by Thorpe (1972) found mean visit times of 135.9
minutes for patients who required both lab and x-fay
studies and physician consultation; 87.1 minutes if
only physician consultation was required; 74.4 minutes
if only lab/x-ray were required; and an average visit
time of 51.8 minutes if the patient had neither studies
" nor consultation.

Diagnostic Testing. Three variables were
identified by all studies as extending the length of
visit time: diagnostic testing, consultations and level
of patient acuity. Of these three variables,
laboratory turnaround times are perceived by ED staff
as prolonging ED visits the most. Average laboratory
turnaround times varied from 77 minutes to 1.5 hours in
the literature reviewed. According to Cue and Inglis
(1978), delays were found to be the result of
collecting and transporting specimens, obtaining
priority for ED tests over routine tests, and relaying
the laboratory results to the physician.

Radiology tests are also used for diagnosis in the
ED. Smeltzer and Curtis (1987) found that 40% of ED
patients have x-rays and the average length of time for
these tests was 69 minutes. Heckerling (1984) found

that only 57% of patients reguiring x-rays were
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released in less than two hours. Wilbert (1984)
identified 24% of his study population as receiving x-
rays. On average, it took 23 minutes from the time ED
patients were transported to radiology until they
returned to the exam room. Seventy-four percent of

those results were available within 28 minutes of the

- patient's return to the ED, for a total procedure time

of 51 minutes.

Consultation Time. Often an ED physician requires

consultation by a specialist. Wilbert (1984) found
that while consultations affected only a small
percentage of patients, they are costly in terms of
patient time. The average wait for arrival of a
consultant ranged from 31 minutes to 190 minutes. The
findings indicated that 35% of consult time was
actually spent waiting. Of those patients whose visit
time was greater than four hours, 49% had
consultations. This is in contrast to those patients
whose visits lasted less than four hours where only 12%
received consultations.

Admission time. Admission time is another

variable believed to impact on a patient's ED visit
time. Admission time begins with the decision to admit

and ends with his transfer to a hospital bed.

BJACH ER -
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Heckerling (1984) found that approximately 50% of
patients who were admitted waited 1.5 hours to be
transported from the emergency room to a hospital bed.
Because 20% of this hospital's pat%ents were admitted
from the ED, a significant portion‘of patients are
delayed by long admission times. No reasons or
solutions were provided in Heckerling's study to reduce
the prolonged admission times.

Time Studies. Time studies of patient flow

through emergency services are helpful in revealing
important sources of delay in receiving medical care,
particularly for patients with problems deemed most
urgent. Such studies have resulted in findings which
led to shorter patient visit time in EDs. DiGiacomo &
Kramer's study (1982) cited an ipadequate number of
admitting registrars as having an adverse effect on
patient flow, particularly during late afternoon and
early evening hours. A recommendation was made for an
additional admitting registrar to be placed on the 3PM
to 11PM shift. Another problem prolonging patient

visit times was the demands made on the ED staff and

bed space by patients waiting to be admitted to an

inpatient unit. This problem was resolved by assigning
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"floating" staff members to a holding unit during
periods of high volume each day.

Smeltzer and Curtis (1987) found that patients
with lower acuity codes had shorte? visit times. This
was attributed to a newly implemenéed "fast track"
system which assigned those who did not need extensive
treatment to a designated nurse and physician for
diagnosis and treatment. An earlier study (Smeltzer
and Curtis, 1986) implemented a program in which the
charge nurse made rounds of examination and treatment
yooms every half hour to give each patient an update on
his or her disposition, including time left to wait for
laboratory or radiology results or for a consulting
physician. Positive attitudes and attentiveness from
staff were identified as methods to reduce patient
anxiety and anger resulting from long waiting times.
Using time studies to examine the ED patient flow-~
through process can provide valuable information which
can be used to streamline the process, thereby
increasing patient satisfaction and decreasing an ED
patient's visit time.

Simulation Modeling

Operations research examines the consequences of

restructuring an operating system without actually
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altering it. This management technique identifies a

more efficient use of résources within the health care
delivery system resulting in a reduction of costs and
an improved quality of service. Other methods used to
analyze the health care delivery p;ocess are motion,
time, and method (MTM) studies, queuing models, and
relatively simple computer simulation models.
"Although MTM and queuing models can define the health
care delivery process and suggest inefficiencies, they
can shed little insight into the system-wide effects of
manipulating the system because they tend to ignore
interactions among subsystems” (Saunders et al, 1989,
p. 37).

Emergency departments have been studied using MTM

and queuing techniques. However, these methods are of
limited usefulness for large departments because of
certain ED characteristics, such as queue reneging (a
patient chooses to leave rather than continue to wait),
preemptive priorities (a patient waiting for treatment
is "bumped" by another with a higher medical priority),
or a need for multiple servers (a physician, and/or
nurse, and/or paraprofessional) by a single patient.

Additionally, patients randomly arrive at an ED




L LA e A SRS A i

BJACH ER

e 31

Tr AR RALNY SAm s bemars e -

é requiring different degrees of care based on their
i varying levels of acuity.

Computer simulation more accurately models systems
with transient (nonequilibrium) conditions by using
historical data to generate random“patient arrival and

service times with realistic statistical distributions.

. "Random arrival and service times are used to account
for variations in the actual individual service times

(splinting a leg, dressing a wound) and patient

-~ s

arrivals. Simulation is an ideal tool for predicting

the results of system alterations" (Saunders et al,
1989, p. 37-38).
In essence, a simulation model is a detailed

description of the system under investigation that

LRI DT OYRIRUF L2 TN Y

traces the flow or activities through or within that

it e G A

system according to a set of rules. The complexity of
the model generally requires the use of a mainframe

computer, but software packages are now available for

-

YR SRS

personal computers (Klafehn et al, 1989). A simulation

is begun with the construction of a flow chart that

depicts the resource and service activity provided by
the system under investigation. This flow chart guides

the development of the simulation model. After

.
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- verifying that the model accurately depicts the present
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operation, experimentation with the model in the form
of "what if" qguestions can be undertaken.

A computer simulation model of ED operations by
Saunders et al (1989) tracks individual staff members
and patients. Numerous levels of ﬁatient acuities,

common laboratory and consultant procedures, and

- patient care processes may proceed simultaneously,

sequentially, or repetitively. Input data probability
distributions include patient arrival times, triage
acuity category assignments, tests and procedures
performed, and diagnoses. Output data include patient
waiting times and queue lengths at key stations or
groups of stations, utilization rates for various
personnel and resources, and patient throughput times.
This model allows systematic variation of selected ED
resources to demonstrate the effect on patient waiting
times and rates of resource utilization. Findings
include a direct correlation between patient acuity and
visit time. Visit time increases with the patient
acuity level as a direct result of an increased number
of tests, procedures, and consultations. Increasing
the number of staff decreases patient throughput time,
up to a point, then no further decrease is found. This

results from a rapid decline in staff utilization rate.

-~
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The utilization rate relates to the availability of a
resource (physician, nurse, clerk, bed) and the amount
of time that it is kept busy. This study also finds
that increasing the number of examination beds has no
effect on patient throughput times. Hematology

turnaround time was found to have a direct effect on

- patient throughput times and on the size of the patient

queue waiting for laboratory tests.
Computer simulation has been demonstrated in the
literature to have the flexibility to model the complex

features of an ED. Its flexibility and ease of use

Purpose Statement and Obijectives

This study is concerned with the efficient use of
physician, nurse, paraprofessional and bed resources to
minimize the visit time of ER patients at Bayne-Jones
Army Community Hospital.

The following approach was used to conduct this
study:

1. A literature review was performed to identify
different variables which affect the length of ER
patients' visit time and to explore the phenomenon of a

ghost population.
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2. A time-in-motion (TIM) study was conducted to
examine the patient flow through the ER.

3. A computer simulation model of the BJACH ER
was constructed using the SIMAN language (Appendix E).

4. Information obtained from the TIM study was

incorporated into a computer simulation model to assess

. the effects of changing resource levels or increasing

the number of patients treated in the ER on patient
visit time.

5. The distribution of existing personnel and
bed resources was identified which minimized the visit
time of current ER patients.

6. A 20% increase and a 30% increase in treated
ER patients were simulated to determine their effects
on the patients' average ER visit time.

Background
Fort Polk is the home of the 5th Infantry Division
(Mechanized) and requires unique medical services
affiliated with its Forces Command (FORSCOM) and
ndivisional post" status. Due to a large and
relatively young combat arms active duty and dependent
population, certain medical services, such as
orthopedic, social work, psychiatry and

gynecology/obstetrics, are in greater demand.
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g Installation support systems include family member

i employment assistance, outdoor and indoor recreation

? centers, and a large number of religious services.

5 Fort Polk is augmented by a very sound community

3 support system that includes special education programs
for mentally, physically and emotionally handicapped
. individuals, and a food stamp program for low income

households.

BJACH, with an operating capécity of 169 beds, is

the largest portion of the Medical Department Activity
(MEDDAC). The present hospital was opened in Augqust,

1983 and is fully accredited by the Joint Commission on

Than re 0t et tii o X

the Accreditation of Healthcare Organizations (JCAHO).

The extent of services and capabilities fluctuates
according to the availability of physicians, special-
ists, and other staff members. Specialties currently
available include Family Practice, Aviation Medicine,
General Surgery, Orthopedics, Psychiatry, Social Work
f Service, Otorhinolaryngology, Obstetrics and

- Gynecology, Podiatry, Ophthalmology, Optometry,

Physical Therapy, Occupational Therapy, Audiology,

o Preventive Medicine, and Clinical Dietetics.
3 The BJACH ER is classified by the JCAHO as a Level

b IITI emergency department. This classification requires
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that the "emergency department/service offers eﬁergency
care 24 hours a day, with at least one physician
available to the emergency care area within
approximately 30 minutes through a medical staff call
roster" (Accreditation Manual for ﬁospitals, 1989,

p. 41). Specialty consultation is available at the

. request of the attending medical staff member or by

transfer to a designated hospital where more-definitive
or tertiary care can be provided.

The Emergency Room is composed of a nine bed area
which includes two monitor beds, two trauma beds (with
monitoring capability), one gynecological/obstetrig
bed, one splint/cast bed and three routine exam beds.
Approximately 35,000 to 40,000 patients with trauma,
resuscitative, and general non-surgical problems are
treated annually. Examinations, diagnostic ang
therapeutic test result assessments, and procedures

related to the management of trauma injuries are

‘performed on the patients by the physician in the

examining rooms.
Staffing

During the periods 4-8, 11-15, and 18-22 December
1989, there were an average of 2.5 physicians that

provided 24 hour coverage. With few exceptions,

- r——
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military coverage was provided 24 hours a day (Appendix
F). Civilian contract physicians augmented the
schedule during portions of the 0800 to 2400 time
period (Appendix G). All of the civilian contract
physicians are board certified or board eligible in
emergency, internal or family practice medicine. One
of the three military physicians is board certified by
the American College of Osteopathic Board of General
Practitioners and the other two are general |
practitioners.

The nursing and paraprofessional staff include
registered nurses (RN), emergency medical technicians
(EMTs), licensed practical nurses (91C), medical
specialists (91B), medical attendants (91A), and
nursing assistants (Appendix H). Their average 24 hour

staffing levels (11 - 15 December 1989) are shown in

Table 5.

Table 5 - Nurse and Paraprofessional

Work Schedule

RN LPR*  91B  91A  NAt EMT>

Day 1 2 2 0 0 2
Eve 1 1 1 3 2 1
Night 1 0 1 2 0 3

Note. The asterisk denotes civilian paraprofessionals,
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Additionally, there are five clerks/receptionists
employed to provide staggered coverage. They greet the
patients and operate the ER module of the Automated
Quality of Care Evaluation Support}System (AQCESS) to
generate the automated ER patient information log
sheets (SF558) and reports (monitor and evaluation, ad-
hoc) for Quality Assurance review.
Treatment Process
ents who come to the ER on the evening
shift (1500-2300) are initially registered (logged in
and demographic information recorded) by a clerk. The
clerk ascertains the patient's chief complaint and’, if
it is not identified as one of the fifteen emergency
complaints (acute chest pain, respiratory distress,
etc.) (Appendix I) posted at the reception desk which
requires evaluation by a provider, nor as an urgent
condition determined by the ER Algorithm-Directed
Triage System, the patient is sent to an adjacent
waiting area. Patients are called to have their vital
signs taken and return to the waiting area until their
records are triaged to determine if they medically
qualify (i.e., triaged as non-urgent patients) to be
treated in the Non-Urgent Care Clinic. If also

administratively eligible for referral (that is,
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eligible to receive care through the CHAMPUS program
and registered in the Defense Enrollment Eligibility
Reporting System (DEERS), the patients are offered the
option of being treated in the ER or the Non-Urgent
Care Clinic. ‘

The very seriously ill patients and those who
arrive at the ER by ambulance are brought to examining
beds immediately. A paraprofessional obtains the
demographic information and vital signs, while the
nurse and physician perform the necessary triage and
stabilization procedures.

When indicated, ancillary tests are ordered, -
consultations performed and various treatments
executed. From the initial physician assessment
through the interpretation of diagnostic results until
they are admitted, transferred or discharged, patients

spend a varying amount of time in the BJACH ER.
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Patient Study Sample

The sample consisted of 41 randomly selected
Emergency Care and Treatment Records (Automated SF558)
on patients treated in the ER duriﬁg the hours of 1500-
2300 on 11-14, 19-20 and 22 December, 1989.

Data Collection

The Hospital Commander (CO), Deputy Commander for
Administration (DCA), Deputy Commander for Clinical
Services (DCCS), Chief of Emergency Medical Services
(CEMS), the ER Head Nurse (HN) and members of the ER
Staff were consulted to determine the specific time
period for this study. Data from the ER log sheets
indicated that too many patient visits during the
evening shift (1500-2300), particularly on weekdays,
were longer than desired. Between May and September
1989, 12.4% of the patients who were treated in the ER
had visit times in excess of 180 minutes (Table 1).
The weekday evening shift was selected by the
researcher as the time period for the study.

Events Twnacting on the Data Collection Phase

Beginning in September and continuing through the
end of the calendar year, elements of the 5th Infantry

Division (Mechanized) on Fort Polk deployed four times
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to Panama and once to the Virgin Islands. The size and
frequency of deployments were to increase at the
beginning of the 1990 calendar year.

On 30 September 1989, the 12 month contract hiring -
civilian physicians to work in the‘BJACH ER expired
without a prepositioned follow-on contract. Staff
physicians, primarily from the Department of Family
Practice, were detailed into the ER until a civilian
contract was negotiated.

On 2 October 1989, the Non-Urgent Care Clinic
opened and non-urgent, CHAMPUS eligible and DEERS
enrolled, health care beneficiaries were given the
option of receiving care in either the ER or the Non-
Urgent Care Clinic (Appendix J). A 30 to 60 day period
was granted to the newly assigned Family Practice
physicians working in the ER, and to the Non-Urgent
Care Clinic staff to work out any transitional
difficulties.

The Hospital Command element, ER representatives
and the researcher agreed that given the above
circumstances, the month of December, although not
ideal due to the holiday season, would nonetheless be

the best time to collect data for the study.
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Pre-data Collection Phase

The pre-data collection phase began in October
when the researcher spent two weeks in the ER on the
evening shift getting a Nfeel® forlthe way the ER
operated. Patterns of patient flow were examined,
specific patient care services performed by each staff
member were identified, and the interdepartmental
relationships between the ER and its support services
were observed. Additionally, all members of the ER
staff were briefed on the mission and objectives of the
research project.

During the month of November, the researcher sSpent
another two weeks on the evening shift determining
which portions of the ER to model, designing and
refining a patient contact data collection checklist
(Appendix K) and objectives of the study. This period
was intended to accustom the staff to seeing the
researcher in the ER. Hopefully, this would reduce any
bias as a result of the "Hawthorne effect" -- the
change in work or behavior pattern as a result of the
presence of an observer.

Data Collection Phase.

In December, the following data was collected:

1. Demographic (age, gender and triage category)
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2. Date and weekday treated

PR SRR A S

3. Specific room/bed in which treated

£
1=
.

-Chief complaint/diagnosis

- e

5. The following times: -
a. Arrival/Log-in/Triage
b. Vital signs taken

c. Ancillary (lab, x-ray) tests ordered

da. Ancillary test results returned

e. Disposition (admit, transfer, discharge)

f. Patient service times - the start and
completion time of various patient care activities
performed by physicians, nurses and paraprofessionals
to include: direct patient care (triage, procedures and
administering medication) and other hands-on
procedures; and the indirect patient care (preparing
medication, interpreting and evaluating patient data,
and charting or documentation of treatment).

Data on administrative tasks such as developing

work schedules, stocking supplies, and telephone
consults were not included in this study.

Data Source

Emory defines primary data as coming from the
original source and collected especially for the task

at hand (Emory, 1985). The researcher collected the
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information through direct observation specifically for
analysis and use in this project. Emory identifies
several advantages and disadvantages for using primary
source data. One advantage applicable in this study is
that it allows the researcher to observe a process in
its entirety. This allows treatment patterns to be
detected and data collection methods to become
systematized to decrease the potential of missing a
significant event. Another advantage is that original
data can be collected at the time that it occurs. This
limits the need and the error involved in attempting to
reconstruct unobtained or unobtainable data. A third
advantage is that the ER staff would probably accept an
observational type of intrusion better than questioning
or other methods.

There are two disadvantages associated with
collecting and using observational primary data. The
first is the observer must normally be physically at
the scene when the event takes place, which can be
expensive and time consuming. Another identified
disadvantage is that the most reliable results of
observational data are rest