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Study objective: Concerns over the ability of the nation’s
emergency departments to meet current demands are growing
among the public and health care professionals. Data support-
ing perceptions of inadequate capacity are sparse and conflict-
ing. We describe changes in the use and capacity of California’s
EDs between 1990 and 1999, as well as trends in severity of
patient illness or injury.

Methods: Data from California’s Office of Statewide Health
Planning and Development (OSHPD), which describe all hospital
and health service use in the state, were analyzed and later
verified using a telephone survey of all 320 open EDs in
California. Six variables were analyzed: hospital’s ownership
type (public or private), total number of annual ED visits, sever-
ity of patient illness or injury (percentage of visits categorized
as critical, urgent, or nonurgent), number of ED beds, proximity
to a closed ED, and teaching status. We tested 2 main hypothe-
ses: (1) Have statewide ED visits, ED beds, visits per ED, and
visits per bed increased or decreased between 1990 and 1999?
and (2) Has severity of patient illness or injury, as reported to
OSHPD, changed over the past decade? State level data were
analyzed using ordinary least-squares regression. Hospital level
data were analyzed using repeated measures analyses. 

Results: The number of EDs in California decreased by 12%
(P<.0001). The number of ED treatment stations (ie, physical
spaces for the treatment of patients) increased by 687 (16%)
statewide (P=.0001), or an average of 79 beds per year. The
average annual change in ED visits was not statistically signifi-
cant (P=.5), whereas visits per ED increased by 27% for all EDs
(P<.0001), although with differing trends noted at public and
private hospitals. At private hospitals, the average increase
was 512 visits/ED each year, whereas at public hospitals, visits
decreased by an average of 1,085 visits/ED each year (P<.0001).

Trends in the Use and Capacity of California’s

Emergency Departments, 1990-1999
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Overall, critical visits per ED increased by 59% (P<.0001), and
nonurgent visits per ED decreased by 8% (P<.0001).

Conclusion: The number of EDs in California decreased signifi-
cantly during the 1990s, whereas the number of ED beds
increased. Increases in visits per ED, beds per ED, and in the pro-
portion of patients categorized as critical may help explain the per-
ception that ED capacity is inadequate to meet growing demand.

[Lambe S, Washington DL, Fink A, Herbst K, Liu H, Fosse JS, Asch
SM. Trends in the use and capacity of California’s emergency
departments, 1990-1999. Ann Emerg Med. 2002;39:389-396.]

I N T R O D U C T I O N

Both the public and health care professionals have become
increasingly concerned about the ability of the nation’s
emergency departments to meet the perceived growing
demand for care, charging that inadequate capacity may
be leading to long waiting times, an unpleasant thera-
peutic environment, and possibly unsafe medical care.1-13

As a result, a number of states have begun to formulate
legislation to address some of these issues, with mixed
success.14,15

Although the public’s concern and the number of
proposed legislative solutions have increased in recent
years,6,7 there is a lack of objective data validating ED
overcrowding in California. There is clear evidence, how-
ever, that the use of emergency services throughout the
United States is increasing16,17 and that disquiet has
arisen over the health care system’s capacity to meet this
growing demand.

In California, data regarding the adequacy of the state’s
EDs have been sparse and conflicting. The only publicly
available report on the use and capacity of California’s
EDs over the past decade comes from the California
Emergency Medical Services Authority (EMSA) Task
Force,18 which reported that between 1990 and 1997 the
number of ED beds increased by 15% and the proportion
of critically ill patients increased by 24%, but the total
number of visits and admissions to EDs remained un-
changed. On the other hand, 96% of respondents in a
1999 survey of California ED directors reported over-
crowding and prolonged waiting times for care as prob-
lems, and two thirds of the respondents believed that
these problems have worsened during the past 5 years.19

Although this survey and an increasing number of
media reports suggest a growing problem with the avail-
ability of prompt emergency care in California, a system-
atic evaluation has not yet been conducted to identify the
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characteristics or extent of the problem. Many questions
remain unanswered, including whether the capacity of
California’s EDs is sufficient to meet the needs of critically ill
patients throughout the state. This study aims to address
some of these questions by analyzing data from California’s
Office of Statewide Health Planning and Development
(OSHPD), which describe all hospital and health service use
in the state. Using OSHPD data from 1990 to 1999, the study
evaluates changes in the capacity and use of California’s EDs
and trends in severity of patient illness or injury. 

M A T E R I A L S  A N D  M E T H O D S

We used OSHPD’s Annual Utilization Report of Hospitals
to obtain data on variables relevant to emergency care in
California’s hospitals. All California hospitals are re-
quired to submit a standardized data reporting form to
OSHPD describing annual use of services. The form in-
cludes 490 variables related to a wide range of hospital
resources (eg, psychiatric services, cardiac catheteriza-
tions, hospice, radiation therapy, birth, abortion data).
OSHPD defines the variables to be collected but does not
specify who is responsible for data collection or how data
should be obtained. For each year from January 1, 1990,
to December 31, 1999, we analyzed data on the hospital’s
ownership type (public or private), emergency medical
services (EMS) licensure (standby, basic, or comprehen-
sive), total number of ED visits, severity of patient injury
or illness (critical, urgent, or nonurgent), number of ED
beds, proximity to a closed ED, and teaching status. 

In addition, we used a telephone survey to validate the
annual hospital utilization data reported to OSHPD and
US Census data to estimate changes in California’s popu-
lation over time. 

We defined an ED as any hospital offering standby,
basic, or comprehensive EMS as reported to OSHPD in
the Annual Utilization Report of Hospitals between 1990
and 1999. We included all hospitals licensed as general
acute care or rural general acute care facilities and meas-
ured the number of EDs in service on January 1st of each
year. For any given year between 1990 and 1999, we ex-
cluded EDs if the hospital was reported as closed, was
licensed but not in operation, had its license in suspense
(ie, was temporarily closed) on January 1, or reported the
number of ED patient visits as zero. We also excluded all
hospitals licensed as acute psychiatric facilities, psychi-
atric health facilities, chemical dependency recovery hos-
pitals, and state correctional facilities because these facili-
ties do not operate nonpsychiatric or general medical EDs
for noninstitutionalized patients. 
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gories when they arrive, and the administrative nurse
reports to OSHPD that patients with the highest severity
rating are critical, those in the middle category are urgent,
and those with the lowest rating are nonurgent. In con-
trast, at a rural community hospital, there are more than 3
original triage categories, and a physician determines
which patients should be categorized as critical, urgent,
and nonurgent from their original triage classification
and/or medical charts. 

Using the OSHPD data, we determined the EMS level
(ie, the level at which the facility is licensed by the Cali-
fornia Department of Health Services’ Division of Licensing
and Certification) for each hospital. Title 22 of the Cali-
fornia Code of Regulations defines 3 licensing levels for
EDs: standby, basic, or comprehensive.20 Standby EDs
provide emergency medical care in a specifically desig-
nated area of the hospital that is equipped and maintained
at all times to receive patients with urgent medical prob-
lems and are capable of providing physician services
within a reasonable period of time. A physician need not
be present in the hospital at all times but must be readily
available when summoned. Basic EDs, by contrast, must
have a physician on the premises and available 24 hours a
day (eg, a community hospital ED). Comprehensive EDs
provide a more extensive scope of services than basic EDs,
with inhouse capability for managing all medical situa-
tions on a definitive and continuing basis (eg, a tertiary
care center ED).

We defined (1) an “opening” as any hospital whose
OSHPD reporting status changed from no EMS or stand-
by EMS to basic or comprehensive services between
January 1, 1990, and December 31, 1999, and (2) a “clo-
sure” or “downgrade” as any hospital whose EMS level
had changed from basic or comprehensive to no emer-
gency services or standby emergency services, respec-
tively, between January 1, 1990, and December 31, 1999.
By this definition, closures represent permanent termina-
tion of emergency services at that facility.

In assessing the impact of ED closures on nearby facili-
ties, we identified all facilities that had reported basic or
comprehensive emergency services on January 1, 1995,
and then determined which of those had changed their
status between 1995 and 1999 using the OSHPD data and
verifying the results using the telephone survey. We de-
fined the year of closure as the last year that the hospital
reported EMS visits and staffed EMS beds to OSHPD. 

We classified severity on the basis of the 3 categories of
severity of ED patient illness or injury reported to
OSHPD20: nonurgent, urgent, and critical. In the OSHPD
instruction manual, a nonurgent visit is defined as “a

ED data from OSHPD’s Annual Utilization Report of
Hospitals were examined for logical inconsistencies, and
these were investigated and resolved. Between August 15
and August 20, 2000, we also conducted a telephone sur-
vey of all 320 facilities that had reported basic or compre-
hensive emergency services to OSHPD on December 31,
1998. The purpose of the survey was twofold: (1) to vali-
date any openings, closures, or downgrades OSHPD had
reported and (2) to identify and resolve any logical incon-
sistencies in the OSHPD data. ED personnel who
answered the telephone were asked whether their hospi-
tal had a functioning ED with a physician on duty 24
hours a day and whether they received severely ill
patients via ambulance. If they responded “yes” to both
questions, they were classified as a basic or comprehen-
sive ED. Of the 490 variables collected by OSHPD, we
limited our validation efforts to these variables because
they are the variables that are most critical to the classifi-
cation of EDs for our analysis. 

Using this same methodology, we also verified OSHPD–
reported ED closures and downgrades by surveying the
24 facilities whose EMS level had changed from basic or
comprehensive to standby or no EMS between January 1,
1996, and August 2000. If we were unable to reach hospi-
tal personnel (eg, when a hospital was no longer in opera-
tion), we contacted nearby hospitals and community
organizations (eg, the local chamber of commerce) to ver-
ify the status of the closed ED. When we found inconsis-
tencies between the OSHPD data and the telephone sur-
vey results, we used the information obtained from the
telephone survey. For example, the OSHPD dataset re-
ported 2 hospitals as providing basic emergency services,
although they were licensed as psychiatric acute care
facilities. Interviews with hospital personnel revealed
that neither facility had reported ED visits or beds, and we
subsequently excluded these 2 sites from the analysis. 

To better characterize data collection procedures for
OSHPD’s ED measures, we conducted telephone inter-
views with hospital administrators and ED managers at 6
EDs. All 6 sites had 3 reporting procedures in common.
First, the hospital administrator responsible for reporting
to OSHPD obtained ED data from the ED nurse manager
or director. Second, annual ED visits were determined
from administrative or triage data and not from claims or
financial data. Third, severity of illness or injury was
determined on the basis of the patients’ level of severity as
designated at ED triage.

However, severity levels were not defined in a uniform
manner at all 6 sites. For example, at 1 private Southern
California trauma center, patients are triaged into 3 cate-
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patient with a non-emergency injury, illness, or condi-
tion; sometimes chronic; that can be treated in a non-
emergency setting and not necessarily on the same day
they are seen in the EMS department (eg, pregnancy tests,
toothache, minor cold, ingrown toenail).” An urgent visit
is defined as “a patient with an acute injury or illness
where loss of life or limb is not an immediate threat to
their well-being, or patient who needs a timely evaluation
(eg, fracture or laceration).” A critical visit is “a patient
who presents an acute injury or illness that could result in
permanent damage, injury, or death (eg, head injury,
vehicular accident, a shooting).” To assist hospitals in
completing the form, OSHPD suggests Current Procedural
Terminology codes for each severity level. However, at all 6
sites where we investigated data collection procedures,
respondents used triage or administrative data, rather
than claims data, to obtain data for the OSHPD report. 

In the OSHPD database, ED beds are referred to as EMS
treatment stations. These stations are defined as specific
places within EDs that are adequate to treat 1 patient at a
time. OSHPD specifically instructs hospitals not to include
holding or observation beds in their count of ED beds. 

We considered facilities to be public hospitals if they
reported state, county, or city ownership to OSHPD be-
tween 1990 and 1999. We considered all other facilities
to be private hospitals. 

The hospitals reported their teaching status to OSHPD.
The only year for which these data were available is 1999. 

We defined hospitals as “closed adjacent” if they were
located in the same health service area (HSA) as an ED that
closed between January 1, 1995, and August 31, 2001.
HSAs represent local health care markets for community-
based inpatient care. They were identified by the Dart-
mouth Atlas of the Health Care Working Group using
1993 Medicare provider files and 1992 to 1993 utilization
data.21 Their analysis resulted in the identification of
3,436 HSAs throughout the United States, serving popu-
lations ranging in size from 627 (Turtle Lake, ND) to
2,949,506 (Houston, TX) in the 1998 edition of the
Dartmouth Atlas. California has 192 HSAs ranging in size
from 1 to 15 hospitals. Because closed adjacent data were
derived from our August 2000 telephone survey, it in-
cludes data on closures occurring after December 31,
1999 (the time limit for our OSHPD data.)

We first computed descriptive statistics for the afore-
mentioned specified measures for all of the EDs from 1990
through 1999. We next conducted statistical analyses and
modeling focusing on changes in the ED characteristics
over time. Specifically, we tested 2 main hypotheses: (1)
Did statewide ED visits, ED beds, visits per ED, and visits
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per bed change (increase or decrease) between 1990 and
1999? and (2) Did severity of patient illness or injury, as
reported to OSHPD, change over the past decade? 

For measures at the individual ED level, we analyzed
the data using repeated measures models.22 In the analy-
sis, the first optimal covariance structure was selected
using the Akaike Information Criteria (AIC), the penal-
ized likelihood to determine which model would best fit
the data. We then fit the repeated measures models with
the best covariance structure to estimate the change in ED
characteristics over time. 

For measures at the state level, we used ordinary least
squares regression models to estimate the change in ED
characteristics over time, with the independent variable
being the year in which the data were collected (ie, time).
The change across time also was analyzed by adjusting for
severity of patient injury or illness, which was estimated
using the percentage of critical, urgent, and nonurgent
patient visits. We used the 1990 patient severity distribu-
tion as the reference year. Possible interactions between
independent variables were evaluated.

Next, we created a multivariate, repeated measures
model to compare changes over time based on ownership
(public versus private), teaching status (teaching versus
nonteaching), and proximity to closure (closed–adjacent
versus not closed–adjacent), controlling for annual ED
visits, percentage of urban areas in the hospital zip code,
per capita income in the hospital zip code, percentage of
population older than age 65 in the hospital zip code, per-
centage of critical visits reported to OSHPD, and percent-
age of nonurgent visits reported to OSHPD. 

We evaluated the overall goodness of fit of the models
by R-squares for cross-sectional ordinary least squares
models and maximum likelihood for repeated measures
longitudinal models. These goodness of fit measures were
used in assisting model selection process. We did not con-
duct residual analysis because, although they could be
used for goodness of fit analysis, they are mainly used for
detecting biased mean structure of the model and out-
liers, which we do not believe we have.

All analyses were performed using Stata (version 6,
Stata Corporation, College Station, TX) or SAS (version 6,
SAS Inc., Cary, NC) software.

This project is exempt from review by the human sub-
jects protection office at our institution.

R E S U L T S  

Of the 731 facilities that reported to OSHPD between
1990 and 1999, we excluded from our analysis 96 acute
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occurred between 1996 and 1999. Despite these decreases,
the total number of ED beds increased by 687 (16%), from
4,015 in 1990 to 4,777 in 1999, with an annual average
increase of 79 beds per year (P=.0001). Adjusting for the
growth in California’s population between 1990 and 1999,
the number of ED beds per 100,000 persons increased
from 14.5 to 15.3, representing an increase of 0.08 beds
per 100,000 persons per year (P<.0001).

A disproportionate number of ED closures were among
standby EDs. In 1990, standbys represented only 17% of
all EDs in the state but represented 42% of closures. Of
the 19 basic and comprehensive EDs that closed between
1995 and 2000, the mean and median distances from closed
ED to nearest open ED were 3.0 and 2.4 miles (range 0.2
to 10.5 miles). Three quarters of ED closures were less
than 3.0 miles from the nearest open ED.

The total number of ED visits statewide increased from
8.4 million in 1990 to 9.4 million in 1999, representing
an overall growth of 12% (P=.5). Most of this increase
occurred nonlinearly, primarily at the beginning and end
of the decade. However, when we controlled for popula-
tion growth, the total number of visits per 100,000 per-
sons decreased during the decade, with an average overall
decline of 275 visits per 100,000 persons per year, repre-
senting a decline of just under 1% per year (P=.0498). 

The total number of visits per ED increased by 27%,
from an average of 20,377 in 1990 to 25,778 in 1999
(P<.0001). When we stratified these findings by type of
visit, we found that (1) critical visits increased by 59%,
from an average of 2,161 in 1990 to 3,433 in 1999, repre-
senting an average increase of 91 critical visits per ED per
year (P<.0001); (2) urgent visits increased by 36%, from
an average of 9,719 in 1990 to 13,190 in 1999, represent-
ing an average increase of 203 urgent visits per ED per
year (P<.0001); and (3) nonurgent visits decreased 8%, or
an average of 129 nonurgent patients per ED per year
(P<.0001).

Visits per bed also changed during the 1990s, with in-
creases between 1990 and 1991, steady decreases be-
tween 1991 and 1996, and increases again through 1999.
Across the decade, total visits per bed decreased by 4.5%,
or approximately 0.16 visits per bed per year (P=.002).
When we considered the type of visit per bed, we found
that over the decade the number of (1) critical visits did
not change significantly (P=.4), (2) urgent visits decreased
nonsignificantly (P=.4), and (3) nonurgent visits de-
creased significantly by 30% (P<.0001).

From 1990 to 1999, the total number and proportion
of critical and urgent visits increased significantly. On the
other hand, the number and proportion of nonurgent

psychiatric facilities, 36 psychiatric health facilities, 27
federal hospitals (primarily Veteran’s Administration hos-
pitals), and 20 chemical dependency recovery hospitals.
Of the remaining 552 facilities, according to the OSHPD
data, as of January 1, 1999, there were 357 EDs statewide.
Of these, 301 were basic, 47 were standby, and 9 were
comprehensive facilities. 

On the basis of the results of our telephone survey, we
reclassified 6 EDs: 2 EDs were reported incorrectly as
closed between 1996 and 1998, so we reclassified these as
being closed before 1995; 4 facilities closed and reopened
immediately in the same HSA with the same staff and
patients, so we reclassified these as being “not closed.” Of
the 320 facilities reporting basic or comprehensive emer-
gency services in December 1998, the telephone survey
confirmed that all were classified correctly. These 320
basic and comprehensive facilities included 310 EDs
reflected in the 1999 OSHPD database and 10 EDs that
closed after December 1998. There were no facilities that
reported a change in ownership type to OSHPD during
the study period.

As the Figure illustrates, the total number of EDs (stand-
by, basic, and comprehensive) in California decreased
by 12.3% between 1990 and 1999, from 407 to 357
(P<.0001). The number of basic and comprehensive EDs
decreased by 8.6% (P<.0001); 48% of these closures
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Figure.
Number of open California EDs and aggregate ED beds, 1990 to
1999. The number of open EDs was determined from the num-
ber of open hospitals reporting to OSHPD that they provide
emergency services. Free-standing urgent care centers and EDs
not part of a hospital are excluded. ED beds are defined as spe-
cific places within the ED adequate to treat 1 patient at a time.
Holding or observation beds are not included. 
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patients decreased significantly. Critical visits increased
from approximately 880,000 to 1.2 million, a growth of
43% (P=.0014), and the proportion of such visits in-
creased from 10% to 12% of all ED visits (P=.0002). Like-
wise, the number of urgent visits increased 20% from 3.9
to 4.8 million (P=.0001), and the proportion of these vis-
its increased from 44% to 50% of all ED visits (P<.0001).
In contrast, the number of nonurgent visits decreased by
6% (P=.005), and the proportion of such visits decreased
from 46% to 38% of total ED visits (P<.0001). Controlling
for population growth, we found that critical and urgent
visits per 100,000 persons increased, although not signif-
icantly, and the number of nonurgent visits per 100,000
persons decreased by approximately 348 visits (P=.0005).

The following independent variables were examined
in multivariate models predicting visits per ED, visits per
bed, and beds per ED: ownership (public versus private),
teaching status (teaching versus nonteaching), and prox-
imity to a closed ED (closed–adjacent versus not closed–
adjacent). These models controlled for the following: per
capita income in the hospital zip code, percentage of urban
areas in the hospital zip code, percentage of population
older than 65 years in the hospital zip code, percentage of
ED patients reported to OSHPD as critical, and percent-
age of ED patients reported to OSHPD as nonurgent. 

Between 1990 and 1999, the total number of visits per
ED increased by an average of 512 visits per ED per year at
private hospitals (SE=367) and decreased by 1,085 visits
per ED per year at public hospitals (SE=359). The differ-
ence in these trends was significant (P<.0001). There
were no significant differences between public and pri-
vate hospitals in terms of visits per bed or beds per ED. 

During the 1990s, total visits per bed decreased at
teaching hospitals by an average of 46 visits per bed per
year (SE=22), whereas they increased at nonteaching hos-
pitals by an average of 13 visits per bed per year (SE=2.5;
P=.01). Although the number of ED beds at teaching hos-
pitals did not change significantly across the decade, the
number of ED beds at nonteaching hospitals increased by
an average of 0.23 beds per ED per year (SE=0.1); how-
ever, the difference in these trends was not significant.
The number of visits per ED was not significantly differ-
ent at teaching and nonteaching facilities.

Those hospitals adjacent to recently closed EDs experi-
enced an average increase of 3,242 visits per ED per year
(SE=502), whereas other facilities had an average increase
of only 354 visits per ED per year (SE=86; P<.0001). Like-
wise, EDs adjacent to a closed ED had an increase of 1.2
beds per ED per year (SE=0.22), whereas other EDs expe-
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rienced an increase of 0.2 beds per ED per year (SE=.04;
P<.0001). There were no significant differences in visits
per bed. 

D I S C U S S I O N

From 1990 to 1999, the number of EDs in California de-
creased by 12%. During this same period, the number of
visits per ED increased by 27%, the number of ED beds
increased by 16%, and severity of patient illness or injury
intensified, with a 59% increase in patients categorized as
critical and an 8% decrease in patients categorized as
nonurgent per ED. However, this increase was not consis-
tent across the decade: visits per ED increased markedly
between 1990 and 1993, stabilized in the mid-1990s, and
then continued to increase again from 1996 to 1999. The
increases during the early and latter parts of the decade
mirror physician and media concerns about ED capacity
during those same time periods. In the early 1990s, the
issue received significant attention from the media23,24

and professional organizations,25-28 but this interest
waned during the mid-1990s, only to resurge as visits
per bed began to increase again at the end of the
decade.1,2,4-7,9,10,13,18,19,29,30

Compared with national statistics, our findings re-
vealed that the increase in visits to California EDs was
lower than that of the United States as a whole. Total
annual ED visits in California changed from 26.9 to 26.8
visits per 100 persons between 1996 and 1998, whereas
National Hospital Ambulatory Medical Care Survey data
indicate that nationwide visits increased from 35.6 to
37.3 visits per 100 persons, or 90.3 to 100.4 million.16,17

These data indicate that more than 1 in 3 people in the
United States visit the ED each year. 

We also found that the patient severity levels in Cali-
fornia’s EDs were not markedly different from those of the
United States as a whole. In 1998, 14% of California ED
visits were categorized as critical, 50% were urgent, and
36% were nonurgent. Likewise, national estimates for the
same year show that 19.2% of ED visits were emergency
(should be seen in <15 minutes), 31.2% were urgent
(should be seen in 15 to 60 minutes), 13.7% were semiur-
gent (should be seen in 1 to 2 hours), 9.0% were nonur-
gent (should be seen in 2 to 24 hours), and 27% were cate-
gorized as “no triage/unknown.”17 Unlike the OSHPD
database, which is administrative and uses a 3-tiered
severity system, the national data were collected via a sur-
vey of emergency care providers and are based on 5-tiered
triage-based categories. 
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OSHPD variables (operational status and level of service)
at all open EDs in the state, the data error rate was 1.7%.

Another limitation is that we were restricted to the data
collected by OSHPD. During the study period, OSHPD
monitored 3 measures of ED capacity (open EDs, their
level of service, and ED beds) and 2 measures of ED use
(total visits and severity of patient illness or injury). There
are arguably many more components to use and capacity.
The study does not describe ED conditions for patients,
physicians, and staff; the extent to which resources are
stretched at any given facility; or the impact that these fac-
tors might have on the quality of care. Nor does the study
explore the impact that increased patient volume and
severity of illness or injury might have on available re-
sources, including physician and staff hours, physical
space, on-call physicians, satellite labs, and radiography
machines. However, we are in the process of collecting
such data for a sample of EDs in California and will address
these issues in a future report. 

Our findings suggest that an increase in visits per ED,
beds per ED, and the proportion of patients categorized as
critical may be responsible for perceived inadequate
capacity. This is in contrast to recent reports from New
York City31,32 and remarks by Surgeon General David
Satcher33 that ED inadequate capacity is the result of an
increase in the use of EDs for lower severity conditions.
We also found a small but significant decrease in the num-
ber of visits per ED bed. This change is difficult to interpret
in the face of increases in the proportion of patients cate-
gorized as critical and in the absence of data on how addi-
tional ED beds are supported (eg, staffing, ancillary ser-
vices, physical space, inpatient capacity, on-call services). 

Future studies in this area should focus on an evalua-
tion of ED waiting times statewide and other factors to
help better define ED use and capacity and its conse-
quences for patients. We are in the process of collecting
these data for a sample of EDs in California, and we hope
to use our results to better characterize the ED experience
for patients and staff. In addition, given our results
regarding the reported increase in severity of patient ill-
ness or injury, additional efforts should be undertaken to
examine the process of emergency care to the increasing
proportion of patients categorized as critical being treated
in California’s EDs.
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Despite these findings, our analysis has several limita-
tions. First, to determine the annual change in the number
of open EDs in California, we counted only those that were
open on January 1 of each year. Because these estimates of
point prevalence do not account for EDs that were open
for only part of the year, we may have underestimated the
total amount of available emergency services in any given
year of the study period. However, our estimates did
include EDs that were open on January 1 and subse-
quently closed; therefore, they provide a reasonable esti-
mate of capacity. In addition, our telephone survey of ED
staff revealed that the operating status reported to OSHPD
was correct for all 320 EDs providing basic or comprehen-
sive emergency services on December 31, 1998, and in 18
of the 24 EDs that had reported a closure or downgrade
between January 1, 1996, and December 31, 1998. Thus,
it is reasonable to assume that our estimates of capacity
were fairly accurate for the remaining years of the study.

A second limitation stems from the lack of standardiza-
tion evident in the reporting of ED beds and severity of ill-
ness or injury. Data on severity of patient illness or injury
were not collected uniformly throughout the sample hos-
pitals. Although all 6 hospitals surveyed used triage or
administrative data to determine severity of patient illness
or injury, in some facilities, this was derived directly from
the triage category, and in others, a physician, nurse, or
administrator made the judgment based on both triage
assessment and the medical record. We did not survey all
hospitals, and it is possible other sites might use claims
data to ascertain severity of patient illness or injury. If this
is so, part of the increase in the number of critical patients
may be caused by incentives to increase physician reim-
bursement or nursing full-time equivalents, rather than a
true rise in the proportion of critical patients. However,
given the size and the incremental, unidirectional nature
of the increase, it seems unlikely it is entirely attributable
to upcoding. 

In reporting ED beds, it is possible that some facilities
designated standard ED beds as “holding” or “observa-
tion” beds in a marketing move and that this does not
reflect the true use of the beds. Given that OSHPD specifi-
cally excludes observation beds, such a bias would have
led us to underestimate the increase in ED beds statewide.
Thus, if ED observation beds are widely being used for
acute care, the true increase in ED beds may be greater
than the 16% reported to OSHPD. In addition, we have no
data on whether respondents understood what the
OSHPD instruction manual was looking for. Despite these
limitations with the database, when we validated 2 other
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