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Study objective: In 2022, Choosing Wisely released recommendations to decrease the frequency of low-value testing in pediatric
emergency medicine. The extent to which low-value testing occurs in US emergency departments (EDs) may vary by ED
experience. We compared the frequency of low-value testing with ED volume.

Methods: We conducted a cross-sectional study using data from the Healthcare Cost and Utilization Project in all EDs in 8 states
from January 1, 2014 to December 31, 2020. We included children aged below 18 years with one of the addressed diagnoses:
respiratory tract illness, mental or behavioral health condition, seizure, constipation, or respiratory viral illness. ED volume was
defined using National Pediatric Readiness Program categories of pediatric visits per year: less than 1,800 (low); 1,800 to 4,999
(low-medium); 5,000 to 9,999 (medium); or >10,000 (high) with an outcome of low-value testing, determined using procedure
codes. We evaluated the adjusted association of volume with low-value testing using logistic regression with clustering by site.

Results: We analyzed 5.6 million visits. Low-value tests were obtained in 19.3% of encounters. Low-value tests were obtained in
12.2% of visits to low-volume EDs, 20.5% for low-medium-volume EDs, 23.1% for medium-volume EDs, and 18.7% for high-
volume EDs. Low-volume sites had the lowest rates of testing for mental or behavioral health conditions, constipation, and
respiratory viral iliness. High-volume sites had the lowest rates of testing for respiratory tract iliness and seizure.

Conclusions: Low-value testing occurred in one fifth of ED visits for children with a study condition. The relationship of ED volume

to low-value testing was inconsistent across conditions. [Ann Emerg Med. 2025;86:28-35.]
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INTRODUCTION
Background

Stewardship over health care resources has become
increasingly important as health care costs rise across the
United States.”” Between 20% and 30% of tests and
procedures performed in North America are deemed
wasteful, defined as unnecessary costs added without
improving patient outcomes.”” In addition to generating
wasteful expense, unnecessary tests may lead to incidental
findings or false positive results.”” Unnecessary tests may
also cause both direct and indirect harms such as anxiety,
pain, radiation, and missed school or work.'°

Reducing the use of unnecessary tests can reduce waste
and improve value, defined as outcomes per cost.”!! The
American Board of Internal Medicine created the Choosing
Wisely campaign to reduce unnecessary testing and

procedures.'” Through raising awareness, providing
education, and prompting discussion about health care
utilization, Choosing Wisely has led to practice
improvements.''* In 2022, Choosing Wisely
recommendations were developed for pediatric emergency
medicine to decrease the frequency of low-value tests in the
emergency department (ED) setting.'” The recommendations
call for avoiding 5 common, low-value tests: (1) radiographs
for respiratory tract illnesses, including bronchiolitis, croup,
asthma, or first-time wheezing; (2) screening laboratory tests
for psychiatric medical clearance; (3) laboratory testing or a
head computed tomography scan for unprovoked,
generalized seizure or a simple febrile seizure with return to
baseline mental status; (4) abdominal radiographs for
suspected constipation; and (5) comprehensive viral panel
testing for suspected respiratory viral illnesses.'’
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Editor’s Capsule Summary

What is already known on this topic

The 2022 Choosing Wisely campaign identified low-
value testing for 5 common pediatric emergency
department (ED) conditions.

What question this study addressed

Did the baseline frequency of low-value testing vary
by annual pediatric ED volume?

What this study adds to our knowledge

Using 5.6 million pediatric ED encounters for the 5
selected conditions, 1 in 5 had a low-value test
without a consistent association with pediatric
volume.

How this is relevant to clinical practice

Further efforts to reduce low-value testing are

needed.

Importance

The extent to which low-value testing occurs in US EDs
is unclear but may vary between EDs. Most children are
evaluated in general EDs (ie, those that treat both adults
and children) with lower pediatric volumes, whereas a
smaller proportion of children are evaluated and treated at
referral centers with higher volumes. 1° Lower pediatric
volume EDs often lack pediatric admission capabilities and
have fewer supports such as quality improvement
coordinators, care coordinators, and pediatric-specific
processes and [)roce:ciurf:s.l7’18 Resources and experience
vary between these settings, which may lead to differences
in the use of low-value tests.

Goals of This Investigation

Understanding which facility types are most likely to
obtain low-value testing can inform targeted education and
quality improvement efforts.” Our objectives were therefore
to (1) compare the frequency of low-value testing by ED
volume, and (2) examine trends in low-value testing. We
hypothesized that higher ED volume would be associated
with decreased low-value testing,.

METHODS

Study Design, Data Source, and Setting

We conducted a cross-sectional study testing the
association of pediatric volume and low-value testing. We
used 2014 to 2020 Healthcare Cost and Ultilization Project
(HCUP) data from the State Emergency Department and

Inpatient Databases of Arkansas, Florida, Georgia, lowa,
Maryland, Nebraska, New York, and Wisconsin.!” HCUP
data include all EDs in these states. We followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for cross-
sectional studies.”’ This study was considered exempt by
the Ann & Robert H. Lurie Children’s Hospital of Chicago
Institutional Review Board.

Selection of Participants

We included children aged below 18 years with one of
the diagnoses addressed by the 2022 Choosing Wisely
guidelines: respiratory tract illness, mental or behavioral
health condition, seizure, constipation, or respiratory viral
illness (Table 1).”! Diagnoses were aligned with the
Choosing Wisely framework.

The included conditions were identified using
International Classification of Diseases, 9th and 10th
Revision, Clinical Modification codes (Table E1, available
at http://www.annemergmed.com). We excluded patients
whose age, disposition, or concomitant diagnoses suggested
that more testing could be indicated (Table 1).”*%3 For all
conditions, we excluded patients with a codiagnosis of a
complex chronic condition (using a commonly established
definition for these based off of encounter-level diagnosis or
procedure codes) for whom the value of diagnostic testing
generally differs.”*

Measurements

Our exposure was ED volume of children, defined using
National Pediatric Readiness Program categories: less than
1,800 (low); 1,800 to 4,999 (low-medium); 5,000 to 9,999
(medium); or more than or equal to 10,000 (high) pediatric
patients per year.”’

Outcome

Our outcome was low-value testing, per Choosing
Wisely guidelines. Low-value tests were determined by
International Classification of Diseases and Current
Procedural Terminology codes as follows: respiratory tract
illness—chest radiography; mental or behavioral health
condition—Ilaboratory testing (complete blood count or
metabolic panel); seizure—head imaging or laboratory
testing (complete blood count or metabolic panel);
constipation—abdominal radiography; respiratory viral
illness—comprehensive viral testing for more than or equal
to 3 targets. We considered the following covariates: age,
sex, race, and ethnicity (as directly reported by the data
source), payor, and weekend versus weekday arrival. Race
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Table 1. Inclusion criteria for each studied condition.

Condition Diagnoses

Disposition From ED Exclusions

Bronchiolitis, croup, asthma, or
wheeze

Respiratory tract illness

Mental or behavioral health
condition

Depressive disorders; suicide or
self-injury; disruptive, impulse
control and conduct disorders;
anxiety disorders, trauma and
stressor-related disorders;
substance-related and addictive
disorders; and attention-deficit/
hyperactivity disorder

Generalized seizure, unspecified
convulsions, or simple febrile
seizure

Seizure

Constipation Constipation

Respiratory viral illness Acute upper respiratory tract
infection, nasopharyngitis,

bronchiolitis, croup

Discharged <90 d

Admitted inpatient, to a medicine or
psychiatric bed, or transferred to
a psychiatric facility

<6y, schizophrenia spectrum
and other psychotic disorders
and patients with
concomitant ingestion,
trauma, or injury diagnosis

Discharged <180 d, patients with a
concomitant trauma or injury
diagnosis

Discharged <90d

Discharged <90d

and ethnicity were interpreted as social constructs because
. Lo . 2
of documented disparities in access to primary care.”

Analysis

We summarized demographic information by condition.
We calculated the frequency of low-value tests overall and
stratified by condition. We reported low-value test
proportions by condition and volume, testing associations,
with chi-square tests. To address potential confounding
with visit characteristics, we evaluated the adjusted
association of volume with low-value testing using logistic
regression with clustering by site, adjusting for all
covariates.

To evaluate whether clinician practices were changing
prior to the release of the Choosing Wisely guidelines, we
evaluated trends in low-value tests. We used logistic
regression with the outcome of low-value testing, with the
following variables: year, condition, and all covariates.

We calculated an Achievable Benchmark of Care (ABC),
representing the highest-performing hospitals.”” To do so,
we first dropped hospitals with fewer than 28 patients with
a given diagnosis, because the 95% confidence interval (CI)
of their testing rate could be more than 20% from the
estimate. Next, we kept the lowest-testing hospitals
representing 10% of the cohort. From this sample, the
ABC was calculated as the number of patients tested
divided by the number of patients.

Sensitivity Analyses
We performed 3 sensitivity analyses. First, because some
patients have multiple conditions, some of which could

necessitate testing, we reran the analysis using only children
with no secondary diagnosis codes. Second, to eliminate
pandemic effects on respiratory virus evaluations for public
health reasons, we reran the respiratory tract illness and
respiratory viral illness analyses without 2020 data. Third,
some admissions by children with mental and behavioral
health conditions could have necessitated laboratory testing
because of cooccurring medical conditions, so we
reperformed our analysis only including those transferred
directly from the ED to a psychiatric facility.

RESULTS
Characteristics of Study Subjects

There were 6,778,026 visits for a study condition. We
excluded 617,232 (9.1%) visits for age less than 90 days in
respiratory tract illness, constipation, and respiratory viral
illnesses; 5,788 (0.1%) visits for age less than 180 days in
seizure; 405,462 (6.0%) visits for a complex chronic
condition; 97,612 (1.4%) visits for an excluded diagnosis
or excluded codiagnosis; 21,5050 (0.3%) visits where ED
volume was missing; and 2,151 (less than 0.0%) visits for
age less than 6 years with a mental or behavioral health
condition. Thus, we analyzed 5,628,276 (83%) visits
(Figure 1). Except for mental or behavioral health
conditions, most children visited high-volume EDs
(Table 2) and demographics varied by condition.

Main Results

Low-value tests were obtained in 1,088,845 (19.3%)
encounters overall: respiratory tract illness (31.3%), mental
or behavioral health condition (17.0%), seizure (42.9%),
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6,778,026 visits for a study
condition

Exclusions:

- 617,232 (9.1%) for age < 90 days in respiratory illnesses and constipation
- 5,788 (0.1%) for age < 180 days in seizure

- 405,462 (6.0%) for patients with a chronic complex condition

- 97,612 (1.4%) for an excluded diagnosis

- 21,505 (0.3%) where hospital volume was missing

- 2,151 (<0.0%) for age less than 6 years with a mental or behavioral health condition

5,628,276 (83%) visits
included in analysis

Figure 1. Inclusion diagram.

constipation (66.1%), and respiratory viral illness (3.2%).
Low-value tests were obtained in 12.2% of visits to low-
volume EDs, 20.5% for low-medium-volume EDs, 23.1%  condition-test combinations except for obtaining head
for medium-volume EDs, and 18.7% for high-volume imaging for seizure (Table 3). Low-volume sites had the
EDs. lowest rates of testing for mental or behavioral health

The relationship of volume and testing differed by
condition. Significant volume associations existed for all

Table 2. ED volume and demographic data by study condition.

Respiratory Mental or Behavioral Respiratory

Characteristics Tract lliness Health Condition Seizure Constipation Viral lliness
ED volume of pediatric patients

<1,800 62,543 (3.7) 136,112 (37.9) 6,503 (3.6) 18,430 (3.7) 125,896 (4.3)

1,800-4,999 183,837 (10.8) 70,896 (19.7) 18,555 (10.3) 52,344 (10.6) 373,401 (12.9)

5,000-9,999 296,351 (17.4) 48,588 (13.5) 31,734 (17.6) 79,846 (16.2) 585,427 (20.2)

>10,000 1,156,507 (68.1) 103,895 (28.9) 123,511 (68.5) 342,523 (69.5) 1,811,377 (62.5)
Age (y) 4.0 (1.7, 8.0) 14.0 (12.0, 16.0) 2.7 (1.4,72) 7.2 (3.6, 11.0) 2.5 (1.0, 5.5)
Sex

Female 662,110 (39.0) 210,223 (58.5) 77,364 (42.9) 263,847 (53.5) 1,327,741 (45.8)

Male 1,037,096 (61.0) 149,235 (41.5) 102,931 (57.1) 229,281 (46.5) 1,568,271 (54.2)
Race and ethnicity

White 528,294 (33.7) 194,964 (58.0) 73,581 (44.5) 168,748 (36.5) 941,192 (35.0)

Black 539,095 (34.4) 74,515 (22.2) 44,229 (26.7) 121,160 (26.2) 836,420 (31.1)

Hispanic 356,924 (22.7) 45,507 (13.5) 28,668 (17.3) 126,054 (27.3) 658,242 (24.4)

Asian/Pacific Islander 28,955 (1.8) 3,860 (1.1) 6,034 (3.6) 11,290 (2.4) 54,398 (2.0)

Native American 5,706 (0.4) 1,518 (0.5) 729 (0.4) 1,743 (0.4) 11,082 (0.4)

Other 109,995 (7.0) 15,609 (4.6) 12,188 (7.4) 32,830 (7.1) 191,303 (7.1)
Payor

Medicaid 1,116,172 (65.8) 194,340 (54.2) 101,210 (56.2) 320,480 (65.0) 2,078,938 (71.9)

Private 428,084 (25.2) 135,663 (37.8) 61,865 (34.4) 128,432 (26.1) 538,052 (18.6)

Other 51,354 (3.0) 15,510 (4.3) 5840 (3.2) 15,337 (3.1) 82,545 (2.9)

Uninsured 101,875 (6.0) 13,159 (3.7) 11,160 (6.2) 28,420 (5.8) 193,453 (6.7)
Arrival day

Weekday 1,178,376 (69.3) 300,443 (83.6) 130,858 (72.6) 362,961 (73.6) 2,013,240 (69.5)

Weekend 520,852 (30.7) 59,048 (16.4) 49,443 (27.4) 130,181 (26.4) 882,836 (30.5)

Data are reported as median (interquartile range) or n (%).

ED, Emergency deparment.
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Table 3. Low-value testing by condition, test, and pediatric volume.

ED Volume of Pediatric Patients

Overall Rate  ABC <1,800 1,800-4,999 5,000-9,999 210,000

Cohort Low-Value Test (%) (%) (%) (%) (%) (%)

Respiratory tract iliness Chest radiograph 31.3 3.6 34.2 41.6 45.8 25.9

Mental or behavioral health Blood tests 17.0 0.0 2.3 17.6 36.3 27.0
condition

Seizure Blood tests and/or head imaging 42.9 8.0 61.3 55.1 54.8 371

Blood tests only 43.3 35.4 36.0 26.3

Head imaging only 1.2 1.2 1.1 1.3

Blood tests and head imaging 16.7 18.5 17.7 9.5

Constipation Abdominal radiograph 66.1 16.3 60.7 64.4 67.1 66.5

Viral respiratory illness Comprehensive viral testing 3.2 0.0 2.4 2.8 2.9 3.4

ABC, Achievable benchmark of care; ED, emergency department.

conditions, constipation, and respiratory viral illness. High-
volume sites had the lowest rates of testing for respiratory
tract illness and seizure. Compared with EDs with more
than 10,000 pediatric visits per year, the adjusted odds
ratios of having a low-value test by ED volume were 0.53

(99% CI 0.41 to 0.67) for less than 1,800 visits per year,
1.24 (99% CI 1.00 to 1.54) for 1,800 to 4,999 visits per
year, and 1.60 (99% CI 1.31 to 1.97) for 5,000 to 9,999
visits per year. There was no consistent ordinal trend
between conditions by volume category (Figure 2).

Figure 2. Subgroup plot demonstrating adjusted odds of low-value test being obtained when compared to an ED volume of

pediatric patients of more than or equal to 10,000.
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Time Trends

Low-value testing increased 5.8% per year (99% CI 3.4
to 8.3). This increase was driven by increased
comprehensive viral testing in respiratory viral illnesses

(Figure 3).

ABC

The ABC for constipation was 16.3%, for respiratory
tract illness 3.6%, for seizure 8.0%, and for both
psychiatric and respiratory viral infection 0% (Table 3).

Sensitivity Analyses

When limiting to patients with only one diagnosis, the
proportion of low-volume tests was 18.2%. In this
subsample, low-value testing by condition was respiratory
tract illness (26.9%), mental or behavioral health condition
(33.0%), seizure (42.4%), constipation (63.4%), and
respiratory viral illness (2.6%). In the sensitivity analysis
excluding 2020 data, we found overall similar results to the
main analysis, with the frequency of chest radiography for
respiratory tract illness at 31.3% and comprehensive viral
swab at 2.8% for respiratory viral illness. To further
evaluate patients with a mental or behavioral health
condition, we evaluated only those who were transferred
out to a psychiatric facility and found 19.7% of patients
had laboratory studies performed.

Figure 3. Longitudinal testing for low-value testing by
condition.

DISCUSSION

In 8 states, we found that low-value tests were obtained
in approximately 1 in 5 visits (19.3%) among children for 5
common conditions, with particularly high rates of low-
value testing for seizure and constipation. Across all study
conditions, there was no consistent association of the ED
volume of pediatric patients and the frequency of obtained
low-value tests. Low-value tests became more common over
the study period. Taken together, our findings indicate
that, prior to the announcement of Choosing Wisely
recommendations for pediatric emergency medicine in
2022, low-value tests were common, suggesting a major
opportunity for improvement in EDs of all volumes.

There are several potential reasons for our findings
related to low-value testing by ED volume. First, resources,
capabilities, and throughput may differ between EDs.””
This may influence different departments’ standard
operating practices which can affect care. In some EDs,
triage teams (often staffed by nurses) begin complaint-
related workups by ordering imaging or laboratory studies
prior to clinician evaluation. Second, clinician training and
environments likely differ between high- and low-pediatric
volume EDs.”® Prior work evaluating pediatric versus
community general EDs demonstrates significant
differences in imaging utilization.”” Staff background (eg,
pediatric emergency medicine fellowship completion and
proportion of patients cared for by nonphysician clinicians)
can also affect clinical decisionmaking.”*’" Third, the
expectations, demands, and medical complexity of patients
and their parents may differ between settings. For example,
families typically choose a higher-volume ED when they
return to care, and revisits may prompt clinicians to obtain
more testing for diagnostic purposes or because of patient
preference.iﬁz‘34 Finally, those with significant medical
history may self-select to their medical home ED.””

The Choosing Wisely campaign framework is predicated
on diagnoses rather than chief concern at presentation. Our
goal was not to evaluate the appropriateness or phrasing of
the Choosing Wisely recommendations, but rather to test
how often the recommendations were followed for the
affected conditions. Further, the aim is not to reduce
imaging rates to zero, but rather to decrease routine use of
testing. To this end, the concept of an ABC can be used to
identify reasonable targets for improvement. ABCs are
determined based on the level of performance that is
possible to attain by a segment of high-performing
clinicians or settings.”® For instance, prior work using only
high-volume pediatric centers indicates that the ABC for
obtaining a chest radiography in patients discharged with
bronchiolitis is 7.3% and we found using EDs of varying
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pediatric volumes an ABC of 3.6% for our respiratory tract
illness cohort.”” In our sample of EDs, the overall chest
radiography rate for this group was 31.3%, highlighting
notable opportunities for improvement.

Low-value testing increased 5.8% per year. This is
largely explained by increased viral testing in respiratory
viral illnesses, which was increasing before the pandemic
but accelerated in 2020.”” The lack of improvement over
the 7 years of this study suggests that, without intervention,
low-value testing would continue to persist. Although this
study includes data predating the release of the Choosing
Wisely recommendations, it establishes a baseline from
which to improve.

Decreasing the frequency of low-value testing is
important. Patients are spared the time, the procedure, and
downstream workups of incidentally found conditions
when unnecessary tests are performed, and health care
systems are able to provide more efficient, evidence-based
care.”'” Accomplishing this will require effort from
hospital systems and clinicians to alter practice patterns, a
concept termed deimplementation. At the hospital level,
teams can deimplement low-value testing by (1) evaluating
barriers to change (2) findings solutions for the barriers,
and (3) providing education at the clinician level.”® Next,
they can follow the results of their teaching with modalities
such as quality improvement. In general EDs, having a
pediatric emergency care coordinator is associated with
stronger pediatric policies and outcomes, suggesting that
coordinators could help with protocol development that
would support deimplementation.”

This study has several limitations. First, billing data lacks
the clinical context that might reveal specific indications for
testing. We mitigated this risk by excluding medically
complex patients and restricting to visit dispositions
generally associated with lower medical severity. Second,
the Choosing Wisely recommendations do not include
specific administrative billing codes for each condition.
Third, we could not evaluate the effect of Choosing Wisely
recommendations on testing practices because our study
predated their publication. However, at least in the case of
viral testing, other data sources indicate test ordering did
not abate after the Choosing Wisely recommendations.’”
Fourth, we are unable to discern the types of clinicians
staffing the EDs and whether they are fellowship trained in
pediatric emergency medicine versus general emergency
medicine trained. However, because there are fewer
pediatric emergency medicine-boarded physicians than
EDs in the United States, it is unlikely that most included
EDs had access to pediatric emergency medicine-boarded
physicians. Finally, in some situations, such as for
constipation, the diagnosis may be made after testing was

performed to evaluate for other potential conditions. If this
testing had revealed an alternative diagnosis, the visit would
have been excluded from our analyses, potentially
conferring selection bias. Although we would have
preferred to evaluate the frequency of low-value testing
among visits for suspected conditions (eg, suspected
constipation, suspected respiratory viral illness) to align
with the exact wording of the Choosing Wisely Guidelines
rather than among visits with confirmed conditions (based
on billing diagnosis codes), our cohort definitions represent
reasonable proxies using available data elements. However,
our findings provide a foundation for postrecommendation
improvement efforts by providing an initial point which
individual EDs may use to benchmark their care compared
with similar volume EDs. Furthermore, by operationalizing
electronic health record-based measures for each Choosing
Wisely recommendation, data can be tracked over time to
measure progress as sites conducting quality improvement
efforts.

Low-value testing is being conducted in approximately
one fifth of ED visits for children with the conditions of
respiratory tract illness, mental and behavioral health
conditions, seizures, constipation, and respiratory viral
illnesses as defined by the 2022 pediatric emergency
medicine Choosing Wisely campaign. There was no
consistent relationship between ED volume of pediatric
patients and testing patterns, suggesting a need for
deimplementation in hospitals of all sizes.
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