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ARTICLE INFO ABSTRACT

Introduction: Frequent emergency department (ED) use has been identified as a cause of ED overcrowding and
increasing health care costs. Studies have examined the expense of frequent patients (FPs) to hospitals but
have not added the cost Emergency Medical Services (EMS) to estimate the total cost of this pattern of care.
Methods: Data on 2012 ED visits to a rural Level I Trauma Center and public safety net hospital were collected
through a deidentified patient database. Transport data and 2012 Medicare Reimbursement Schedules were
used to estimate the cost of EMS transport. Health information, outcomes, and costs were compared to find dif-
ferences between the FP and non-FP group.

Results: This study identified 1242 FPs who visited the ED 5 or more times in 2012. Frequent patients comprised
3.25% of ED patients but accounted for 17% of ED visits and 13.7% of hospital costs. Frequent patients had higher
rates of chronic disease, severity scores, and mortality. Frequent patients arrived more often via ambulance and
accounted for 32% of total transports at an estimated cost of $2.5-$3.2 million. Hospital costs attributable to FPs
were $29.1 million, bringing the total cost of emergency care to $31.6-$32.3 million, approximately $25,000
per patient.

Conclusions: This study demonstrates that the inclusion of a prehospital cost estimate adds approximately 10% to
the cost of care for the FP population. In addition to improving care for a sick population of patients, programs
that reduce frequent EMS and ED use have the potential to produce a favorable cost benefit to communities
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and health systems.
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1. Introduction

Frequent emergency department (ED) use has been identified as a
cause of ED overcrowding [1] and increasing health care costs [2]. This
pattern of ED visitation accounts for a disproportionate utilization of re-
sources and produces a financial and operational burden to appropriate
patient care delivery. The issue of frequent ED use is a public health mat-
ter of significant concern, worthy of additional inquiry.

Studies estimate that frequent patients (FPs) comprise 1% to 10% of
ED populations and account for 10% to 34% of ED visits [3-5]. Increase
in the number of FPs and FP visits is outpacing that of overall ED visits;
Martin et al [6] reported an 83% increase in FP visits from 1999 to 2009,
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with US ED visits increasing just 30% in the same period. Expansion of
insurance coverage under the Affordable Care Act is likely to further in-
crease ED use [7,8], and expanding coverage to the uninsured was pre-
viously shown to increase this pattern of ED visitation [9].

As the number of ED visits from the FP population has increased, so
has the expense of emergency care. The mean Medicare expenditure
per patient on ED care in 2003 was $698 (inflation-adjusted), which
doubled to $1390 for 2012 [10,11]. Traditionally quoted as 2% of nation-
al health care costs, Lee et al [12] estimated that ED costs may be closer
to 10% because national surveys underestimate the cost of ED care. Pa-
tients who visit the ED frequently also use Emergency Medical Services
(EMS) at an increased rate, and reimbursements for both ED and EMS
care transport are generally poor [2,13]. To our knowledge, no peer-
reviewed studies have added EMS cost to the cost of hospital care to es-
timate the total cost of emergency care for this population.

The literature has recognized FPs as a medically complex group,
more likely to have multiple comorbid conditions, psychiatric diagno-
ses, and substance abuse problems [14-17]. The FP group has increased
rates of hospital admissions and mortality [18]. Frequent patients also
use non-ED health care and community services more frequently than
the general population [19,20].
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Collectively, existing data suggest that FPs are ill patients in whom
intensive interventions can improve health outcomes and reduce the
cost of care. The goals of this study are to characterize frequent ED use
at our institution, quantify the hospital costs of treating FPs, and deter-
mine the total cost of this care by adding an estimate of EMS cost to di-
rect single-institution costs. Our hypothesis is that prehospital costs
contribute significantly to the overall cost of emergency care, and we
hope these data will serve as an aligned financial incentive for commu-
nities and health systems to explore innovative approaches to interven-
tion with the FP population.

2. Methods

Data regarding ED use at a Level [ Trauma Center and public safety
net hospital were gathered using our institution’s Clinical Data Reposi-
tory (CDR), a deidentified patient database maintained by the Biomed-
ical Informatics Division of the School of Medicine [21]. Data were
collected under Institutional Review Board approval for all ED visits in
2012 and included patient demographics, visit level information, health
information, outcomes, and financial data (see footnotes for additional
information on CDR categories).

Various definitions of FPs have been used in previous studies, rang-
ing from 3 to 20 visits per year. We defined FPs as having >5 visits per
year based on previous research that defined this value as the threshold
for chance visitation to the ED [22]. Another study sets the threshold at 7
visits for frequent patients based on clinical significance; however,
using this threshold would miss a large population of patients for
whom interventions could be very important [23].

An EMS cost estimate was calculated for each visit using 2012 Medi-
care Reimbursement Schedule formulas. Transport distance, which fig-
ures significantly into reimbursement and affects cost, was estimated
based on the location of the EMS Agency because the actual dispatch lo-
cation was not available. Two estimates of transport costs are reported,
the first using Medicare Basic Life Support (BLS) ground transportation
rates and the second using Advanced Life Support (ALS) ground trans-
portation rates, as the level of provider was not available from our data-
base. Transports by agencies with air and ground units, as well as
transports where the agency was unknown, were not included in the
estimate, as the transport distance could not be estimated.

Hospital costs were collected from the CDR, which downloads this
information from the Medical Center’s Billing Office. The CDR data in-
clude the hospital costs for each visit along with hospital charges, phy-
sician charges, and reimbursements.

Statistical analysis of patient and visit level characteristics of FPs and
non-FPs was performed using Pearson 2 for categorical variables and
Wilcoxon rank sum or Student t test for continuous variables, as appro-
priate. Continuous variables are presented as means with standard devi-
ations or medians with interquartile ranges (IQRs).

3. Results

In 2012, 59,629 visits were made to our institution’s ED by 38,213
patients. Of these, 1242 patients were identified as FPs. Frequent pa-
tients accounted for 3.25% of the ED patient population and 17%
(10,167) of the total ED visits. Demographically, the FP group was
older on average, was more likely to be publically insured or uninsured,
and had a lower median institutional pay scale rating (Table 1). Fre-
quent patients had higher average age-adjusted Charlson severity
score, higher prevalence of chronic disease, higher rates of mortality
within 30 days of discharge, and higher 1-year mortality (Table 2).

The median number of visits for the FP group was 6 visits (IQR, 5-8;
range, 5-84) and median number of admissions was 3 (range, 0-19) per
patient compared with 1 visit (IQR, 1-1) and 0 admission in the non-FP
(P<.0001). Frequent patients were significantly more likely to arrive by
ambulance and accounted for 32% of the total EMS transports. Frequent
patients also accounted for 2109 admissions, or 16.6% of the total

Table 1
Patient demographics
Non-FPs (n = 36,971) FPs (n = 1242) Pvalue
Mean age 38.53 + 23.582 4299 4 20.417 <.0001
Median age 36 (20-56) 43 (27-56) <.0001
Race
White 25,372 (68.6%) 724 (58.3%) <.0001
Black 8447 (22.8%) 481 (38.7%) <.0001
Other 3037 (8.2%) 34 (2.7%) <.0001
Unknown 98 (0.2%) 3(0.2%) <.0001
Ethnicity (Hispanic) 1816 (4.9%) 37 (3.0%) .0018
Sex (male) 17,586 (47.6%) 558 (44.9%) .0669
Payor
Medicare 9637 (26.1%) 407 (32.8%) <.0001
Self-pay 6494 (17.6%) 341 (27.4%) <.0001
Medicaid 1570 (4.2%) 127 (10.2%) <.0001
Medicaid HMO 5185 (14%) 195 (15.7%) .0948
Median pay scale 4(1-7) 1(1-3) <.0001

admissions from the ED. Visits were similar between the 2 groups
with regard to triage acuity, length of stay, rate of admission, and dispo-
sition (Table 3).

Total hospital costs for FPs in 2012 were $29.1 million: $23.7 million
in inpatient costs and $5.4 million in ED costs. For comparison, non-FPs
accounted to for $182.7 million in total costs: $155.7 million in inpatient
and $27.0 million in ED costs, respectively. In percentages, FPs
accounted for 13.7% of overall hospital costs, 13.1% of inpatient costs,
and 16.7% of ED costs, respectively. Frequent patients had a higher me-
dian hospital cost per visit ($1285.53 vs $525.25, P<.0001) and a higher
median annual cost ($9730 vs $671, P <.0001) than non-FPs (Table 4).

Atotal of 21,518 visits arrived by EMS transport, with FPs accounting
for 6953 (32%) of transports. Total transport-associated EMS cost esti-
mates were $12.1 million using BLS transport rates and $14.9 million
using ALS transport rates, with $2.5 million (BLS) and $3.2 million
(ALS) attributable to FPs (Table 4). Adding BLS transport estimates to
total hospital cost, the group of 1242 FPs accounted for $31.6 million
in total cost, or an average of $25,461 per patient. The same calculation
for non-FPs yields $192.3 million, or $5202 per patient.

4. Discussion

Using our definition of FPs, 3.25% of ED patients accounted for 17% of
ED visits, 17% of ED-to-hospital admissions, and 14% of total hospital
costs, supporting previous research that identifies FPs as a small group

Table 2
Comorbidity and mortality information
Non-FPs FPs Pvalue
(n=36971) (n=1242)

Mean Charlson severity score 1.62 4 2.729 3.62 +£4.15 <.0001
Median Charlson severity score 0(0-0) 2 (0-6) <.0001
Death within 30 d 776 (2.1%) 44 (3.5%) .0006
Death within 90 d 1030 (2.8%) 68 (5.5%) <.0001
Death within 1y 1473 (4.0%) 112 (9.0%) <.0001

Comorbidities
Hypertension 11,359 (30.7%) 726 (58.5%) <.0001
Peripheral vascular disease 3174 (8.6%) 255 (20.5%) <.0001
Chronic obstructive pulmonary disease 7368 (19.9%) 614 (49.4%) <.0001
Congestive heart failure 2870 (7.8%) 278 (22.4%) <.0001
Diabetes mellitus 5566 (15.1%) 404 (32.5%) <.0001
Mental disorders 9026 (24.4%) 783 (63.0%) <.0001
Depression 7490 (20.3%) 697 (56.1%) <.0001
Psychoses 4997 (13.5%) 539 (43.4%) <.0001
Renal failure 2348 (6.4%) 215(17.3%) <.0001
Substance abuse (all) 4859 (13.1%) 562 (45.2%) <.0001
Alcohol abuse 3760 (10.2%) 431 (34.7%) <.0001
Drug abuse 2297 (6.2%)  381(20.7%) <.0001
Coagulopathy 2267 (6.1%) 232 (18.7%) <.0001
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Table 3
Visit information
Non-FPs FPs Pvalue
(n=36,971) (n=1242)
Total number of visits 49,462 10,167
Mean number of visits 1.38 £ 0.691 8.19 £ 6.779 <.0001
Median number of visits 1(1-1) 6 (5-8) <.0001
Mean number of admissions 0.29 + 0.56 1.7 £ 222 <.0001
Mean admission/visit ratio 0.21 £ 0.36 0.23 4+ 0.27 .0129

<.0001
<.0001

Arrival by ambulance
Arrival by ambulance then discharged
Triage acuity

14,565 (29.4%)
7179 (49.3%)

6953 (68.4%)
1710 (24.6%)

Emergent 6415 (12.9%) 1348 (13.3%) 6912
Urgent 24,915 (50.4%) 5229 (51.4%)
Immediate 476 (1.0%) 99 (1.0%)
Less urgent 13,107 (26.5%) 2691 (26.5%)
Nonurgent 2687 (5.4%) 576 (5.7%)
Unknown 1862 (3.8%) 224 (2.2%)
ED disposition
Admitted 12,496 (25.2%) 2540 (25.0%) A714
Deceased 41 (0.1%) 11 (0.1%)
Discharged 34,494 (69.7%) 7226 (71.1%)
Left against medical advice 152 (0.3%) 37 (0.4%)
Left before being discharged 1210 (2.4%) 275 (2.7%)
Other 1221 (2.5%) 115 (1.1%)
Mean length of stay 1.12 (4.32) 1.19 (2.04) 611
Median length of stay 0(0-0.33) 033 (0-1.6)  <.0001

of patients that account for a large percentage of resource utilization and
cost. Our data largely support previous information about demographic
and insurance status of the FP group, except that 27% of FPs in our study
were identified as self-pay, higher than quoted in previous studies
[24,25]. Frequent patients had higher illness severity scores, higher
mortality, and higher rates of chronic disease. The difference in severity
between the groups was comparable to previous data that used
Charlson severity score [14] or admission rate [5,19] (as a surrogate
for severity), adding to the growing body of evidence suggesting that
these patients carry a substantial disease burden and are not typically
“abusing” the ED [26]. Frequent patients in our study were transported
via EMS 68% of the time and accounted for 32% of total transports,
adding EMS utilization to the increased demand on resources needed
to facilitate this pattern of ED use. Our estimate of $2.5-$3.2 million
dollars adds approximately 10% to the cost of emergency care for
this group.

Previous reports on cost of the care of FPs vary by definition of fre-
quent use but generally mirror use statistics. A 2001 study by Ruger
and colleagues [26] found that 9.5% of costs were attributable to patients
with 26 visits and 33.7% of costs were from patients with >3. Similarly,
Ondler and colleagues [24] found that annual charges are much greater
per patient in the FP group. We found that just more than 1200 FPs
accounted for $29 million in hospital costs with a median annual hospi-
tal cost of $9730 per patient. As a group, FPs averaged more than
$25,000 per patient annually when EMS cost estimates were included,

Table 4
Financial information
Non-FPs FPs (n = 1242) Pvalue
(n = 36971)
Total hospital cost $182,748,465 $29,073,762
Total ED cost $27,027,789 $5,407,155
Total inpatient cost $155,720,676 $23,666,607
Median hospital cost/visit $525 (247-2354)  $1286 (464-3868) <.0001
Median annual cost/patient ~ $671 (290-3233)  $9730 (3172-28200) <.0001
Total BLS cost estimate $9,579,186 $2,527,843
Total ALS cost estimate $11,645,865 $3,204,360
Mean BLS cost/patient $259 + $469 $2035 + $3228 <.0001
Median BLS cost/patient 0 (0-561.42) $1122 (0-2807) <.0001
Mean ALS cost/patient $315 + $557 $2580 + $4199 <.0001
Median ALS cost/patient 0 (0-796) $1592 (0-3464) <.0001

although this figure is skewed by the highest frequency patients.
These figures support the notion that interventions aimed at reducing
patterns of frequent ED use have the potential to greatly affect the
cost of emergency care.

Morganti and colleagues [2] estimated that 55% of emergency ser-
vices went unreimbursed nationwide, representing a significant operat-
ing loss for hospitals. For public safety net hospitals such as our own
institution, this loss is partially offset by disproportionate share hospital
funds. This funding, however, is expected to decrease substantially
under provision of the Affordable Care Act. With Medicaid expansion,
funding for EMS and ED visits will fall under Medicaid Managed Care Or-
ganizations. Regardless, frequent ED and EMS use by all except privately
insured patients will continue to be a significant government health
care expenditure and public health concern.

Studies of EMS use show patterns of cost and use comparable to that
of EDs [13,27,28]. Depending on definition, 0.2%-23% of EMS patients are
frequent users, accounting for 1.4%-40% of transports [29]. Our data fall
within these figures, with FPs accounting for 32% of EMS transports. The
percentage of FP visits arriving by EMS (68%) transport was more dra-
matic in our study than previously reported [30,31], possibly because
of our hospital’s less urban location and area billing practices (see foot-
notes for further explanation). Our estimate of EMS utilization, as well
as others, underestimates the actual burden on the EMS system, as
Castillo and colleagues point out that community-wide approaches
identify 28% more FPs and 65% more super FPs (220 visits) than
single-hospital approaches [32]. Most (70%) FPs and almost all (97%)
of super FPs (220 visits) visit multiple hospitals [33]. This is certainly
the case in our hospital’s catchment area.

To our knowledge, this study is the first to include an estimate of FP
EMS costs in overall health care costs. In addition to adding to the over-
all health care cost attributable to FPs, reimbursement rates of EMS
transport are even lower than those of ED care. Hall et al (2015) [13]
found that high-frequency EMS users in San Francisco accounted for
17.4% of total EMS charges, with reimbursement rates of just 27%. A re-
view of Baltimore City EMS reimbursement showed that reimburse-
ment for transport of uninsured patients averages just 3% of costs [34].
Uninsured patients comprised 27.4% of our FP population. The same
study estimated that transport calls cost the Fire and EMS system an av-
erage of $762, whereas reimbursements average $377.

Of EMS transports that are reimbursed, a majority of payments come
from Medicare and Medicaid. Medicare payment currently accounts for
approximately 35% of EMS reimbursements nationwide, with total pay-
ments estimated at $5.3 billion in 2011 [35]. In line with other studies,
58% of our FP population was insured publicly (32% by Medicare), and
the proportion of FPs covered by Medicare was greater than for the
non-FP population. With the heavy EMS use observed in our study,
care of FPs represents a significant area of expense and a source of po-
tential savings for local agencies and public insurance programs alike.
Our situation is likely common to many suburban and rural EDs,
underscoring the impact of this pattern of use.

A goal of this study was to add EMS cost to hospital cost to demon-
strate an aligned financial incentive for coordinated development of in-
tervention programs for FPs that improve outcomes and reduce costs to
communities, hospitals, and the public. A recent review of interventions
targeting the FP population [36] found several studies demonstrating
the ability of intervention programs to reduce frequency of visits and
health care costs, improve social situations, and increase patient and
physician satisfaction. EMS has been described as a valuable tool for
identifying frequent patients and has proven effective when combined
with case management based interventions [27,28,37]. Using this tech-
nique, Tadros et al (2012) [28] observed a reduction in EMS use by 38%,
EMS charges by 32%, and ED visits by 28% in a population of patients
with >10 visits per year. Rinke et al (2012) [27] demonstrated an even
greater reduction (79%) in EMS transports using case management-
based interventions with 10 of the most frequent patients identified
by EMS, reporting $15,000 in savings over 12 weeks. Other
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interventions, including community paramedicine, community health
workers and nursing extenders, hospital collaboration, and institution
of “best practices” with regard to FPs, have all shown potential as suc-
cessful interventions in the FP group [38-41]. Our study supports the
use of EMS as a method of identifying FPs and the financial data neces-
sary to explore both case management and more novel interventions
with the FP population.

5. Limitations
5.1. EMS cost estimation

Although our hospital cost data were obtained directly from our in-
stitution’s Billing Office, we did not have the ability to directly obtain the
cost of responding to a medical emergency and transporting a patient to
the ED. Some argue that the cost of transport is mostly fixed, with vari-
able costs equaling the amount spent on fuel, supplies, and others dur-
ing the call. Others assert that the cost of maintaining a capable EMS
response system, including stations, ambulances, and paramedic
staffing, should be accounted for in estimating the cost of transport.
Peer-reviewed assessments of the cost of transport are lacking. A recent
Government Accountability Office study of EMS transport found a medi-
an cost varying widely from $224 to $2204 per transport [42]. A private-
industry study of Baltimore City Fire Department estimated that trans-
port calls cost the Fire and EMS system an average of $762. These at-
tempts to quantify the cost of EMS response might be less applicable
to an ED that serves a large catchment area such as our own, where
some transports are more than 100 miles, which figures significantly
into both cost and reimbursement. Our estimation used transport dis-
tance and Medicare Reimbursement formulas, which lie within the
lower end of the Government Accountability Office estimate and far
below the Baltimore City estimate and reflects cost of transport as
seen by the payer; the true cost of transport is unknown. Additional
nonmonetary costs, such as the opportunity cost of not having resources
available for other emergencies, are beyond the scope of this article but
are definitely an important concern worthy of further investigation.

5.2. Generalizability

A second limitation is the generalizability of our data. Our institution
is situated in a rural area, requiring longer transport distances and times
(many are more than 60 miles and take longer than 1 hour each way).
The impact of frequent use on our EMS system, therefore, may be great-
er than on institutions in more urban locations. However, our hospital is
likely representative of the situation in many rural locations and EMS
systems across the country, but the extent to which our estimates of
cost mirror the expenses at these other institutions is unknown. We
also were unable to include data pertaining to reimbursement by pri-
vate insurance, which is often loosely based upon Medicare rates but
was not available for our study.

6. Conclusions

The population of patients that visit the ED frequently has a high
burden of chronic disease with increased mortality, demonstrating a
need for intensive intervention. Receiving this intervention in the ED,
however, represents a suboptimal and expensive method of delivering
of care for the patient, hospital, community, and public. Our study
adds an estimate of the cost of EMS transport to the overall health
care cost in this population for the first time, demonstrating an aligned
financial incentive for communities, hospitals, and sources of public
health care funding to develop and implement appropriate interven-
tions. Interventions aimed at this population have the ability to produce
a better care system for these patients, improve health outcomes, and
produce a substantial reduction in public health care expenditures.

7. Footnotes

1.1 Demographics: Demographic information included gender, age,
race, and ethnicity.

1.2 Visit information: Visit information included total number of
visits, total number of admissions, and length of stay for each patient.
Method of arrival, triage acuity, and disposition were collected for indi-
vidual visits. Disposition categories are defined in the CDR as “Admitted
to observation,” “Deceased,” “Discharged,” “Eloped,” “Left without being
discharged,” “Left without being seen after triage,” “Left without being
seen before triage,” “Pre-admit,” “Sexual Assault Nurse Examiner
visit,” “sent to L&D,” “Shelter for help and emergency,” “transferred to
another facility,” “unknown,” “left,” or “other.” Dispositions were
grouped into “admitted,” “discharged,” “left prior to being discharged,”
“deceased” or “other” for the purpose of analysis. Triage acuity is listed
as “non-urgent,” “less urgent,” “urgent,” “emergent,” or “immediate,”
indicating increasing level of acuity.

1.3 Health information: Health information collected included pri-
mary diagnosis, chronic diagnoses, and age-adjusted Charlson illness se-
verity score [43]. Chronic disease data were also gathered but limited to
diagnoses displayed in Table 2 for the purpose of comparison. Outcomes
included disposition; death within 30 days, 90 days, or 1 year; and sta-
tus as living or deceased at the time of data collection (December 2014).

1.4 Financial information: Financial information included “Payer,”
institutional pay scale, total hospital cost, ED cost, and inpatient cost.
Payer analysis was limited to the categories of self-pay, Medicare, Med-
icaid, or Medicaid HMO. Pay scale is reported on a scale of 1-7 in the
CDR, corresponding to a percent indigent rating assigned by the institu-
tion’s financial screening process. Pay scale ratings 1-7 correspond to
100% indigent (1), 90% indigent (2), 75% indigent (3), 50% indigent
(4), 25% indigent (5), or not indigent (6-7).

1.5 Transport data: Method of arrival was used to determine
transporting EMS Agency. The CDR lists the specific EMS Agency for
transported patients and contains several other categories of method
of arrival, including transport by police agencies, transport by Air-only
EMS Agencies, “parent,” “walk-in,” “other,” “unknown,” or was not re-
corded. These categories were not included in the “Arrival by Ambu-
lance” group for analysis and were also omitted from cost analysis. For
transport agencies that provide both Air and Ground services, the type
of service was not available from our data. Transports by these agencies
(3 EMS providers) accounted for 807 transports (1.35% of total ED visits
and 3.61% of total transports). Because the type and distance of these
transports could not be determined from our data, these transports
were also omitted from the cost analysis.

2. The city’s Rescue Squad, which transported 61% of FPs in our
study, does not charge for services, possibly facilitating frequent use
by removing any financial barrier to transport. The surrounding
County’s Fire and EMS system, the second highest transporter of FPs,
started billing for insurance for services in 2012.

3. Although no identifying health information was collected, the
study was conducted under approval from the Institutional Review
Board, protocol no. 17052.
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