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Abstract

As emergency department (ED) crowding continues to worsen, many visits are at academic referral hospitals. As a result,
engaging specialty services will be essential to decompressing the ED. To do this, it will be important to understand which
specialties to focus interventions on for the greatest impact. To characterize the ED utilization of non-surgical adult patients
with an ambulatory specialist who were seen and discharged from the ED. Retrospective cohort study of all consecutive
patients currently under the care from a specialist presenting to an urban, university affiliated hospital between 01 January
2015 and 31 December 2016. The identification of ED visits attributable to specialists was based on the primary diagnosis
of ED visits and the frequency of visit with specialists within a given timeframe. Only patients who were discharged directly
from the ED were included in the analysis. There were 29,853 ED visits by patients currently under the care of a specialist
during the study period. 17.76% of these visits were related to the medical specialty of the specialist. Of these visits, 41.73%
occurred during office hours, and 24.81% occurred during weekends. The specialties with the largest proportion of ED visits
related to their specialty was cardiology, gastroenterology, and pulmonary, respectively. Nearly 18% of all patients that have
a specialist and are treated and discharged from the ED present with a diagnosis related to their specialist’s practice. This
may indicate that there is a role for specialty service to play in decreasing some ED utilization that may be appropriate for
the out-patient clinical setting. By focusing attention on specific specialties and interventions targeted during office hours,
there may be an opportunity to decrease ED utilization.
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Emergency department (ED) crowding continues to affect
hospitals nationwide. As capacity constraints mount, there is
increasing evidence tying crowding to poor health outcomes
and low-quality care [1-4]. In the setting of this, research has
focused on efforts to decrease ED length of stay, principally
focused on innovations in departmental design, improve-
ments in ancillary service turn-around-times and throughput
related to admitted patients [5-9]. As hospitals continue to
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role in healthcare delivery [10, 11]. This is especially true
in academic medical centers where there is robust access
to specialist clinicians. The result is an increasing role for
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out-patient specialty services in reducing avoidable ED
presentations.

Prior study has shown that over a quarter of ED visits are
attributable to patients with specialists and that by focus-
ing on specific specialty practices, ED use can be reduced
[12—15]. To more broadly engage specialty services, we
need to understand which specialties represent the greatest
opportunity for improvement. Additionally it will be critical
to know, within each specialty, which patients are visiting
the ED, why they present and at what times. To our knowl-
edge, no study to date has looked at this. We hypothesize
that patients who have a relationship with a specialist who
present to the ED and are discharged represent potentially
avoidable ED visits. As such, the objective of our study was
to characterize the ED utilization of patients with an ambula-
tory medical specialist who were seen and discharged from
the ED. Specific outcomes of this study were the: (1) top
three medical specialties with highest proportion of ED use;
(2) top three ED diagnoses related to the specialty; and (3)
differences in diagnoses during business hours versus off
hours.

Methods

We conducted a retrospective cohort study of all consecutive
patients currently under the care of a specialist presenting to
a metropolitan, university affiliated hospital. We restricted
our analysis to adult patients, aged 18 or older, who were
seen and discharged from the ED. We hypothesized that
patients that are seen and discharged represent potentially
avoidable visits.

All ED visits attributed to a specialist by patients who
were treated and discharged from 01 January 2015 to 31
December 2016 were included. Having a specialist was
defined using prior described criteria derived from a multi-
departmental hospital level committee to define a cohort for
specialists [12].

Briefly, this was defined as one or more specialist visit
in the prior 6 months OR two or more within the past two
and a half years OR five or more ever with one within the
last 5 years. Specialists were assigned a diagnostic group
based on their most frequently billed diagnoses utilizing the
Clinical Classifications Software (CCS) for International
Classification of Diseases (ICD), 9th revision [16]. If the
primary ED diagnosis was in the same CCS category as the
specialist, then the ED visit was attributed to that clinician.
Patients were excluded if they were under the age of 18.
ED and demographic data were obtained using our depart-
ment’s ED Information System (Epic Systems Corporation,
Verona, WI).

Data were summarized using descriptive statistics and
95% confidence intervals (CIs). A one-way ANOVA was

@ Springer

conducted to determine whether they are any statistically
significant differences in practice patters between nine sub-
specialties. All analyses were conducted using Stata (Stata-
Corp. 2017. Stata Statistical Software: Release 15. College
Station, TX: StataCorp LLC.). This project was undertaken
as a quality improvement and as such was not formally
supervised by the IRB per their policies.

Results

There were nine specialties represented in the data set:
allergy-immunology, cardiology, endocrinology, gastro-
enterology (GI), hematology-oncology, infectious disease,
nephrology, palliative care, pulmonary. During the study
period there were 195,695 ED visits, 109,755 by patients
18 years or older who were seen in and discharged from the
ED; 29,853 of these visits were from 11,971 unique patients
that had a specialist.

Over the 2-year study period, 29,853 out of the 109,755
ED visits (27.2%) were by patients currently receiving care
from a specialist. Of these, 5301 out of the 109,755 (4.8%)
visits were for a diagnosis that was related to their special-
ist’s field (Fig. 1, Table 1). 41.73% (2212 out of the 5301
visits by patients currently receiving care from a specialist)
occurred during office hours (9 am-5 pm Monday-Friday),
and 24.80% (1315 out of the 5301 visits by patients currently
receiving care from a specialist) occurred during weekends
(Table 1). Patients characteristics are summarized in Table 2.

The specialties with the largest proportion of ED vis-
its related to their clinical practice was among cardiology,
gastroenterology and pulmonary respectively (Fig. 2). The
largest volume of ED visits related to specialty services was
in cardiology, hematology-oncology and gastroenterology
(Table 1).

Among patients currently receiving care from a cardiolo-
gist, there were a total of 6665 visits and 28.46% (1897/6665)

109,755 ED Visits
(treated and released)

79,735 ED visits by

’ patients without

subspecialists

29,853 ED visits by
patients with
subspecialists

24,552 ED visits for reason

l’__> unrelated to subspecialist
field

5,301 ED visits for
reason related to
subspecialist field

Figure 1 Study population
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Table 1 ED visit description by subspecialty
Specialty Total ED visits ED visits related to specialty
n Number of n Number of During During During
specialist specialist office hours 2-h window weekends
(9 am-5 pm before and after
Mon-Fri) office hours
7-9 am 5-7 pm

Allergy-Immunology 3176 40 517 35 216 19 31 157
Cardiology 6665 88 1897 81 845 62 159 440
Endocrine 4840 72 503 56 226 16 50 106
Gastroenterology 2913 45 633 37 231 30 50 171
Infectious disease 2283 52 317 36 119 11 26 86
Nephrology 1787 23 226 19 96 11 17 52
hematology-Oncology 5861 159 729 114 271 30 61 183
Palliative care 221 8 42 5 18 1 4 8
Pulmonary 2107 40 437 33 190 8 42 112
Total 29,853 527 5301 416 2212 188 440 1315

Table 2 Patient characteristics: ED visits related to specialty

Sex
Female (%)

Specialty Age (years)

Mean (SD)

Allergy-Immunology 58.63 (16.96) 381 (73.69%)

Cardiology 66.02 (15.80) 908 (47.87%)
Endocrinology 56.73 (17.70) 323 (64.21%)
Gastroenterology 53.69 (18.04) 421 (66.51%)
Infectious disease 54.49 (16.25) 191 (60.25%)
Nephrology 60.60 (17.46) 103 (45.58%)
Hematology-Oncology 57.30 (17.10) 367 (50.34%)
Palliative care 58.79 (14.97) 22 (52.38%)
Pulmonary 63.36 (15.75) 256 (58.58%)
Total 60.55 (17.30) 2972 (56.06%)

Pulmonary -

Palliative Care
Hematology-Oncology -
Nephrology -

Infectious Disease

Subspecialties

Gastroenterology -
Endocrinology 4
Cardiology

Allergy-Immunology -| ol

T T T T T T
0 2 4 6 .8 1
Proportion of ED visits related to medical specialties

Figure 2 Proportion of ED visits related to specialties. One-way
Anova (F (8,29,853 = 118.75), P < 0.05)

of these were related to cardiac conditions (Table 1). Of vis-
its related to cardiac conditions 44.54% (845/1897) occurred
during office hours (9 am-5 pm Monday-Friday), with an
additional 11.65% (221/1897) occurring during the 2-h
window before (7 am—9 am) and after (5 pm—7 pm) work-
ing hours. 23.19% (440/1897) occurred during the weekend
(Table 1). In this group, the top three cardiology-related
primary diagnosis were chest pain not otherwise specified
(NOS) (43.49%; 825/1897), arrhythmia (23.41%; 444/1897),
and syncope (10.23%; 194/1897) (Table 3). These were also
the three most common reasons for presentation during
office hours and accounted for 78.20% of all visits during
office hours. Off hours, although chest pain NOS (43.59 %)
and arrhythmia (24.03%) remained the two most common
reasons for presentation to the ED, the third was related to
blood pressure management (9.59%). These three diagnoses
accounted for 77.21% of all visits during off hours (Table 3).

Among patients currently receiving care from a gastro-
enterologist, there were a total of 2913 visits and 21.73%
(633/2913) of these were related to GI conditions (Table 1).
Of visits related to GI conditions, 36.49% (231/633)
occurred during office hours (9 am-5 pm Monday—Fri-
day), with an additional 12.63% (80/633) occurring dur-
ing 2-h window before (7 am—9 am) and after (5 pm—7 pm)
office hours. 27.01% (171/633) occurred during weekends
(Table 1). In this group, the top three Gl-related primary
diagnosis were abdominal pain (47.07%; 298/633), nausea/
vomiting (8.53%; 54/633) and constipation (7.58%; 48/633)
(Table 3). These three diagnoses did not change among ED
visits during office hours and off hours. These diagnoses
accounted for 59.31% of visits during office hours, and
65.42% of visits during off hours (Table 3).
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Table 3. Most common primary

‘ . o Specialty Visits during office hours Visits during off hours
diagnosis of ED visits: related
to specialty Diagnosis n Cum % Diagnosis n Cum %
Allergy-Immunology Pain 65 31.10 Pain 99 32.14
Injury 42 51.20 Injury 59  51.30
Back pain 29  65.07 Back pain 41 64.61
Cardiology CP NOS 366  43.36 CP NOS 459  43.59
Arrhythmia 191 66.00 Arrhythmia 253 67.62
Syncope 103 78.20 Blood pressure 101 77.21
Endocrinology Diabetes 57 25.22 Diabetes 68 24.55
Injury 32 3938 Injury 31 35.74
CP NOS 18 47.35 Electrolytes 29 46.21
Gastroenterology Abdominal pain 106 45.89 Abdominal pain 192 47.76
Nausea/vomiting 17 53.25 Nausea/vomiting 37 56.97
Constipation 14 5931 Constipation 34 6542
Infectious disease Injury 17 14.29 Pain 29 14.65
Abdominal pain 12 2437 Injury 23 26.26
Psychiatric 11 33.61 Psychiatric 21 36.87
Nephrology UTI 20 20.83 UTI 27 20.77
Renal 15 36.46 Renal 21 36.92
AKI 9 4583 Pain 10 44.62
Hematology-Oncology Neoplasm 35 12.92 Neoplasm 76 16.59
Abdominal pain 22 21.03 Abdominal pain 39 25.11
Cellulitis 20 28.41 Seizure 33 32.31
Palliative care Back pain 16.67 Nausea/vomiting 5 20.83
Pain 3 33.33 Abdominal pain 37.50
SOB 2 4444 Colitis 3 50.00
Pulmonary COPD 54 28.42 COPD 45 18.22
SOB 36 47.37 URI 34 3198
Asthma 21 58.42 SOB 31 44.53

Among patients currently receiving care from a pul-
monologist, there were a total of 2107 visits and 20.74%
(437/2107) of these were related to pulmonary conditions
(Table 1). Of these 437 visits related to pulmonary con-
ditions, 43.47% (190/437) occurred during office hours
(9 am-5 pm Monday—Friday) with an additional 11.44%
(50/437) occurring during the 2-h window before and after
office hours. 25.62% (112/437) occurred during weekends
(Table 1). In this group, the most common pulmonary
related diagnosis were COPD (22.65%; 99/437), shortness
of breath (15.33%; 67/437), and asthma (11.44%; 50/437)
(Table 3). These were also the three most common rea-
sons for presentation during office hours and accounted
for 58.42% of visits (Table 3). During off hours, although
COPD (18.22 %) remained the most common reason for
ED presentation, the second most frequent presentation
was related to upper respiratory illnesses (13.76 %) with
shortness of breath being the third most frequent (12.55%).
These three diagnoses accounted for 44.53% of all visits
during off hours (Table 3).
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Discussion

Our study demonstrates that over a 24-month period there
were 5301 ED visits treated and discharged from the ED
that could potentially have been managed in an ambula-
tory setting by their specialist. We found that cardiology,
GI and pulmonology were the specialties with the highest
proportion of ED visits related to their practice. Focusing
efforts and interventions on these three specialties could
result in the greatest impact to reducing ED utilization.

We chose to focus on patients treated and discharged as
they likely represent the patient population with the most
opportunity to avoid ED presentation. While there are
many reasons for patients to be admitted, including social
determinants, we decided to exclude admitted patients as
they were deemed by the ED not safe to discharge. As such
the patients that were treated and discharged were con-
sidered safe for return to the community and potentially
treatable in a non-ED setting.
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We found that there were 2212 ED visits related to a spe-
cialist between 9 am and 5 pm. This represents an immediate
opportunity to improve ambulatory access in the absence of
extending office hours. Each specialty might need a unique
intervention, whether it is reorganizing how urgent visits are
handled or increasing the capacity and resources available in
the out-patient setting. In terms of reducing ED visits during
off hours, specialties could make an impact by extending
office hours. Our data shows that extending coverage by 2 h
at the end-of-the-day would have a potentially measurable
impact, but not at the beginning of the day (Table 1).

For visits during the night and weekends, potential inter-
ventions include leveraging telemedicine resources, con-
tracts with urgent care centers or healthcare plans and other
groups (such as primary care), or internal discussions within
the specialty groups to come up with novel ideas [14, 17].

By better understanding the types of diagnoses that result
in these patients ED presentation, groups may be able to cre-
ate alternative care pathways to help care for these patients
in other settings. For the Endocrine population for example,
in which a quarter of their patients were seen for diabetes
related complaints, creating an alternative pathway with
a focus on hyperglycemia and diabetes could impact ED
use. Similarly for the COPD population, which represented
22.65% of the pulmonology visits, there could be a clinical
pathway that allows these patients to get the assessment and
symptomatic treatment needed outside of the ED.

It also becomes clear based on this data, that some spe-
cialties have a more heterogenous list of reasons that their
patients present to the ED and thus likely less opportunity
to identify alternative treatment pathways. For example,
although the three most frequent diagnoses in allergy-
immunology, cardiology and GI make up greater than 60%
of all ED visits related to each of their specialties, the three
most common diagnoses in hematology-oncology account
for only a third of their visits.

Ultimately, if even 10% of the patients that have a special-
ist who visited the ED and were discharged with a complaint
related to their specialty could have been treated in a differ-
ent setting, based on our data and the national median for
the average length of stay of discharged patients, this would
represent 455,202 bed hours saved over a year.

Although our data set did not provide the ability to calcu-
late variation in practice, further work with a focus on under-
standing provider-level variation may represent an opportu-
nity for standardization, accountability, and transparency.
Previous studies have shown that feedback to providers on
their variation in practice can be an effective tool in chang-
ing practice [14, 17, 15]. To that end, a better understand-
ing of if individuals within a group are more likely to send
patients to the ED when on call, may be helpful in spreading
education, changing culture, and standardizing care.

As our healthcare system continues to experiment with
global payment models and accountable care organizations,
better coordination of resources and care will become even
more important. Our results suggest that engaging specialty
services in reducing ED use is not only good for the ED, but
also could have many downstream effects on reducing cost
of care by optimizing the location of care.

Limitations

Our study has several limitations. It is a retrospective review
and as such, we were unable to prospectively capture more
data about this patient population, such as the clinicians’
assessment of if the ED visit was avoidable. Furthermore,
we used hospital-based billing data. This lends to inherent
flaws with the dataset including: (1) potentially modified
diagnoses based on a non-clinical assessment; (2) errors in
attribution to specific clinical departments and clinicians; (3)
loss of granular clinical decision making data; (4) minimal
adjudication of the data besides payment and claims; and
(5) no correlation with outcomes. However administrative
and billing datasets in research have been show to have a
high correlation with medical records as compared to self-
reported conditions [18-20].

Other limitations include that this was a single center
study at a large academic medical center in a metropolitan
area with a large number of affiliated specialty services. The
percentage of patients followed by specialists is likely higher
than it would be in a community hospital. We also chose to
focus on patients who were seen and discharged from the ED
as a group that may represent patients that could have been
cared for in the ambulatory space. We do not however, based
on our data, know patient-level information about this group
and if they would, in fact, have been appropriately cared for
in the ambulatory space. In addition, we do have informa-
tion on the specifics of the patient’s medical care related to
the visit, such as if they attempted to contact their special-
ist, were referred to the ED by the specialist, or had already
failed outpatient management for the same complaint.

Conclusions

Over a quarter of patients seen in the ED are currently
receiving care from a specialist. Of these, nearly 18% of
the patients that are seen and discharged presented with a
diagnosis related to their specialist’s practice. Understand-
ing this, there is an important role for specialty services to
play in decreasing ED crowding. By focusing attention on
specific specialties, such as cardiology, GI and pulmonol-
ogy, there may be an opportunity to decrease ED utilization
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beyond current interventions focused on primary care
practices.
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