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Introduction: Triage systems play a vital role in emergency department (ED) operations and can
determine how well a given ED serves its local population. We sought to describe ED utilization
patterns for different triage levels using the National Hospital Ambulatory Medical Care Survey
(NHAMCS) database.

Methods: We conducted a multi-year secondary analysis of the NHAMCS database from 2009-
2011. National visit estimates were made using standard methods in Analytics Software and
Solutions (SAS, Cary, NC). We compared patients in the mid-urgency range in regard to ED lengths
of stay, hospital admission rates, and numbers of tests and procedures in comparison to lower or
higher acuity levels.

Results: We analyzed 100,962 emergency visits (representing 402,211,907 emergency visits
nationwide). In 2011, patients classified as triage levels 1-3 had a higher number of diagnoses (5.5,
5.6 and 4.2, respectively) when compared to those classified as levels 4 and 5 (1.61 and 1.25). This
group also underwent a higher number of procedures (1.0, 0.8 and 0.7, versus 0.4 and 0.4), had a
higher ED length of stay (220, 280 and 237, vs. 157 and 135), and admission rates (32.2%, 32.3%
and 15.5%, vs. 3.1% and 3.6%).

Conclusion: Patients classified as mid-level (3) triage urgency require more resources and have
higher indicators of acuity as those in triage levels 4 and 5. These patients’ indicators are more
similar to those classified as triage levels 1 and 2. [West J Emerg Med. 2018;19(5)855-862.]

INTRODUCTION role, initial triage designation can have a significant impact
The emergency department (ED) plays a pivotal role in on any given patient’s experience in times of emergency

providing healthcare for the nation, with the number of patients  illness. Although some triage systems have been proposed,

seeking care in EDs being estimated at 136 million per year.! it is currently unclear how well such systems perform to

In addition, EDs often see more patients in a given time period ~ differentiate resource needs on a national scale.

than they have resources to provide care.” In response to this Ranking ED patients based on perceived acuity of the

issue, triage systems have been implemented to prioritize and illness or injury is necessary so that priorities can be

allocate patients for these scarce resources.*'? Given this vital established.!"-" Triage systems such as the Emergency Severity
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Index (ESI) are an important tool to accomplish this in EDs
around the world. The current version of the ESI ranks acuity
using five levels: (1) = Immediate or resuscitation, (2) = Very
urgent, (3) = Urgent, (4) = Less urgent and (5) = Non-urgent.'*
This five-level ESI has been validated across many metrics.
Most EDs allocate dedicated spaces for patients at both ends of
the spectrum of acuity: resuscitation and high-acuity care spaces
often are used for patients triaged as levels 1 and 2, and “fast-
track™ spaces often are used for low-acuity patients triaged as
levels 4 and 5. Despite these previous validation studies, it is
currently unclear whether the ability of ESI triage levels to
discriminate across resource utilization has been sustained over
time, especially in the face of changes in patient
sociodemographic, economic, clinical characteristics and
crowded ED conditions. Furthermore, their performance has not
been studied at a national level under real-life conditions.

Our anecdotal experience suggested that patients assigned
level 3 triage acuity are often too complicated to be seen in a
fast-track area and are not viewed as sick enough to compete
with higher acuity patients for available beds. Especially in
times of crowding, any non-acute designated beds are full with
higher acuity patients, or admitted patients waiting for an
inpatient bed. In addition, resource needs for level 3 triage
patients seemed to be more similar to more-emergent, triage
acuity levels despite having long wait times to see a physician
and long overall ED lengths of stay (LOS).

Our objective was to compare patient sociodemographic,
clinical characteristics, and utilization patterns for patients
assigned different triage levels in the National Hospital
Ambulatory Medical Care Survey (NHAMCS) database. We
hypothesized that triage level 3 patients would require
significantly more resources than levels 4 and 5 patients despite
having similar wait times.

METHODS
Study Design and Setting

We conducted a secondary analysis of NHAMCS to compare
patient sociodemographic, as well as clinical and utilization
patterns, at different triage levels with a particular focus on
triage level 3 (urgent) patients compared to other groups. Since
the database shifted to a five-level triage system in the acuity-
level classification in this database, we used the data from
2009-2011. We examined the effect of the potential changes in
triage distributions during this period. This study is described
per the Strengthening the Reporting of Observational studies in
Epidemiology (STROBE) guidelines. '

Ethics
This study was exempted from full review by our institu-
tional review board.

Database
We obtained the data from NHAMCS, a nationally
representative survey conducted annually in the United States

Population Health Research Capsule

What do we already know about this issue?
Triage is a vital activity in the modern
emergency department (ED). There are many
systems for conducting triage in the ED that
have been well validated.

What was the research question?

We sought to determine whether a patient s
triage classification accurately predicts
subsequent resource utilization.

What was the major finding of the study?
Patients classified as mid-level (3) triage
urgency require more resources and have
higher indicators of acuity lower levels.

How does this improve population health?
More accurate understanding and prediction
from triage can allow EDs to better assist the
populations they serve.

by the National Center for Health Statistics at the Centers for
Disease Control and Prevention. We included datasets for the
years 2009 through 2011 for an evaluation of triage-level
categories. Data were collected on visits to outpatient and EDs
of non-institutional, short-stay, and general hospitals located
in 50 states and the District of Columbia, excluding federal,
military, and Veterans Affairs hospitals.

NHAMCS uses a four-stage probability sampling design
including selection of primary sampling units (PSU), hospitals
within PSUs, clinics within hospitals, and patient visits within
clinics. The exact methods of the NHAMCS survey have been
described elsewhere.'® Briefly, hospitals are selected based on 112
geographic PSUs from the 1985-1994 National Health Interview
Surveys. Approximately 480 hospitals within PSUs were sur-
veyed. For the years included, an average of 411 hospitals were
eligible, and an average of 369 participated for an unweighted
average hospital sampling response rate of 89.8% annually. These
hospitals are randomly assigned to 16 data collection groups that
rotate across 13 four-week reporting periods throughout the year.

NHAMCS contractors (SRA International, Inc., Durham,
NC) collect data from ED-visit medical records during a random-
ly assigned four-week period while being monitored by
NHAMCS field representatives. NHAMCS staff members
independently check 10% of the data for accuracy. Error rates are
0.3%-0.9% for various items on the survey. The NHAMCS
survey records demographic data, payment source, provider
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types, procedures, prescriptions, laboratory and radiographic tests
ordered for each visit, up to three reasons for visit (chief com-
plaints), the ED diagnosis (International Classification of
Diseases Ninth Revision, Clinical Modification (ICD-9-CM)
codes), and the final hospital discharge diagnosis for those
patients admitted to the hospital.”.

Selection of Participants
The study sample includes all patients having a visit
record to EDs in the NHAMCS.

Variables

Our main variables of interest were triage level (imme-
diacy with which patient should be seen, categorized as
1-Immediate; 2-Emergent; 3-Urgent; 4-Semi-urgent; 5-Non-
urgent, and emergency service area does not conduct nursing
triage); chief complaints for visit; primary diagnosis related to
visit; total number of procedures provided; total number of
tests/services provided; number of medications given in the
ED; and visit disposition.

Analysis

Our exploratory analysis started by evaluating distributions,
frequencies, and percentages for each of the numeric and
categorical variables. Categorical variables were evaluated for
near-zero variation.'® We used graphical displays for both
univariate analysis and bivariate associations. Missing data

were explored using a combination of graphical displays involv-
ing univariate, bivariate, and multivariate methods. Imputation
was performed using a k-nearest neighbors algorithm (n = 5)."°
We generated population estimates through masked sample
design variables, clustered PSUs, marker, and clustered PSUs,
stratum marker, along with patient weights. We made use of line
plots with confidence bands calculated to represent inferences to
the U.S. population. All calculations were performed using the
R language® along with the survey package.! Comparisons
between the aggregate of triage level groups 1-3 vs. aggregate
of 4-5 were made using Student’s t-test.

RESULTS

We analyzed 100,962 emergency visits between 2009 and
2011, corresponding to 402,211,907 emergency visits when
inferences were made to the entire U.S. population. Level 3
(Urgent) visits were the most frequent. The frequency of triage
levels was stable over this period (Figure).

A total of 136,296,400 visits were inferred for 2011 in
our analysis. Table 1 compares the five different acuity levels.
Most patients in our sample were female (54.7%), except
in the triage level 1 group. Level 3 was the most frequent
triage acuity level, representing 42.3% of all cases. Patients
triaged as levels 1-3 had a mean age above 40 years, while
most patients in levels 4 and under were in their early thirties.
There were significant differences in vital sign measures, pain
level, reason for visit, and diagnoses across different triage

40%-
- 30%- Immediacy
S —Immediate
S —Emergent
£ —Urgent
£ Semi urgent
20%- —Nonurgent
10%-
0%-
| | |
O Q N
Q N N
s S S

Figure. Frequency of emergency visits according to triage level between 2009 and 2011.
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acuity levels. The most common reasons for an ED visit were
abdominal pain (8.1%), trauma (5.3%) and chest pain (5.2%).
The most frequent diagnoses were trauma (18.1%), altered
mental status (5.1%) and non-specified chest pain (3.6%).

In 2011, patients classified as levels 1-3 received a higher
number of diagnoses (5.5, 5.6 and 4.2, respectively) when
compared to those classified as semi-urgent and non-urgent (1.61
and 1.25) (Table 2). This group also underwent a higher number
of procedures (1.0, 0.8 and 0.7, vs. 0.4 and 0.4), had a higher ED
LOS (220, 280 and 237 minutes, vs. 157 and 135 minutes), and
had higher admission rates (32.2%, 32.3% and 15.5%, vs. 3.1%
and 3.6%). Finally, the level 1-3 group was also more frequently
transferred (5.2%, 2.3% and 1.9%) when compared to the
less-urgent group (below 0.5%). As expected, triage level 1
patients presented a markedly higher mortality rate (3.9%) when
compared to other acuity levels. (See Appendix Tables 1-4.)

In assessing the impact of missing data, our imputation
algorithms followed by sensitivity analyses did not
demonstrate any directional changes in final conclusions.

DISCUSSION

To the best of our knowledge, this is the first study evaluat-
ing ED triage acuity systems in the U.S., and their relationship
to resource utilization. Triage systems have been extensively
studied for validity. For example, it has been demonstrated that
five levels are more reliable than a simpler system involving
only three levels.?? In addition, ESI levels have been demon-
strated to predict outcomes including hospital admission, length
of hospital stay, and mortality rates.”?* From 2009 to 2011, the
NHAMCS classification was changed to a five-level system
mirroring ESI, and the most common acuity level during this
period was triage level 3 (level 3).

When evaluating 2011, patients classified as triage level 1,
triage level 2, and triage level 3 formed a cluster that was
consistent across sociodemographic, clinical and resource
utilization categories, clearly differentiating themselves from
semi-urgent and non-urgent patients. We identified a trend toward
increased similarity among triage level 1-3 patients concerning
resource utilization. In fact, within that group one may actually
conclude that patients with ESI 2 are more similar to ESI 3
patients than ESI 1. While the admission rates for ESI 2 are more
similar to those with ESI 1 (Table 3), the actual resource utiliza-
tion and total LOS are more similar between ESI 2 and ESI 3.

Moreover, clinically it is easier to discern between an
ESI of 1 vs. 2 purely based on obvious acuity at time of
presentation then it is to distinguish between an ESI 2 vs. 3.
That is to say, it is easier to determine that a patient is in need
of “immediate resuscitation” upon their presentation than to
distinguish whether a patient needs “urgent” vs. “very urgent”
evaluation and management. Additionally, despite different
admission rates, ESI 2 and 3 patients had similar need for
procedures and testing, highlighting the clinical ambiguity and
higher cognitive burden for providers treating these patients.

These similarities are striking considering the different
resources allocated to these distinct populations. For example,
most EDs have dedicated resuscitation or acute rooms for highest
acuity patients (usually ESI 1 and some ESI 2 patients). Similarly,
most departments also assign space (fast track, minor care) to the
lowest triage acuity patients (ESI 4-5). The ESI 3 patients are
often viewed as too sick for the less-acute areas and not sick
enough to compete for the more-acute areas. Only recently have
departments proposed a mechanism such as “middle track” or
“flexible fast track” areas and physician triage processes to
address the needs of triage level 3 patients.®®

Our analysis suggests that such interventions are
warranted and worthy of further research. Moreover, based on
LOS, resource utilization and potential provider-cognitive
burden, it may actually be necessary to develop areas where
ESI 2 and 3 patients would be cohorted and treated together.
In addition, some EDs have developed “non-acute” rooms to
accommodate the middle triage groups. However, in times of
crowding and increased acuity being seen across the country,
these beds are now filled with higher acuity patients, or
admitted patients waiting for an inpatient bed.

In agreement with previous reports, our analysis
contradicts the myth that emergency services are being
proportionally dedicated to non-urgent patients.?>%’ In fact, at
least based on triage, non-urgent patients represented less than
10% of all patients seeking emergency care. These findings
have important consequences since potential policies referring
non-urgent patients to facilities other than the ED might not
reduce ED crowding and boarding as much as expected.?**
Instead, measures aimed at optimizing ED workflow might be
more effective.’3¢

Our results likely reflect a growing shift in population mix
for individuals seeking care at the ED, with fewer patients
now falling into a non-urgent triage category. At the same
time, level 3 cases have become more complicated, often
requiring extensive evaluations. With an aging population,
admissions and resources used per patient will likely require
an increase in ED capacity of approximately 10%, with an
increase in admissions predicted at 23%.’

The intensive use of health resources by mid-level urgency
patients has important implications for patient safety and
resource allocation in EDs, as urgent patients compete for
resources with triage level 1 and 2 patients.*®** This shift in case
mix is important when devising ED workflow, ensuring that
patients are not exposed to additional risk due to ED overload.

LIMITATIONS

Despite filling an important gap in the literature, our study
does have limitations. First, we did not evaluate whether triage
assignment was reliable or uniform over time. It is possible that,
along with a shift in case mix, the classification criteria used by
triage professionals might also have changed. The ESI system
has good inter-rater reliability, but its performance over time has
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never been assessed.***' Second, studies based on administrative
data are susceptible to biases during the data collection process,
ultimately affecting our results. Nevertheless, the NHAMCS
has been widely used to study nationwide ED processes, and the
key variables (triage level, admission rates, ED LOS, tests and
studies ordered) we studied were straightforward, standard
information collected on most ED visits. Third, missing data
were present, which might have biased our results. To minimize
this limitation, we used imputation algorithms followed by
sensitivity analyses to ensure that our final conclusions were
valid under different assumptions.

CONCLUSION

We found that patients classified as triage level 3 (Urgent)
are now one of the major components in the case mix for EDs,
and their resource utilization profile is similar to triage levels
1 and 2 patients. These findings have implications for triage
algorithms, emergency resource allocation, and care coordination.
Future studies should prospectively evaluate the impact of
different triage algorithms among patients presenting to the ED,
considering both clinical as well as public health perspectives.
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