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ABSTRACT

Introduction Redirecting suitable patients from the
emergency department (ED) to alternative subacute settings
may assist in reducing ED overcrowding while delivering
equivalent care. The Emergency Department Avoidance
Classification (EDAC) was constructed to retrospectively
classify ED visits that may have been suitable for safe
management in a subacute or virtual clinical setting. The EDAC
has established face and content validity but has not been
tested against a reference standard as a criterion.

Objectives Our primary objective is to examine the
agreement between the EDAC and ED physician judgements
in retrospectively identifying ED visits suitable for subacute
care management. Our secondary objective is to assess the
validity of ED physicians’ judgement as a criterion standard.
Our tertiary objective is to examine how the ED physician’s
perception of a virtual ED care alternative correlates with the
EDAC.

Methods and analysis A randomised single-centre, single-
blinded agreement study. We will randomly select ED charts
between 1 January and 31 December 2019 from an academic
hospital in Hamilton, Canada. ED charts will be randomly
assigned to participating ED physicians who will evaluate

if this ED visit could have been managed appropriately

and safely in a subacute and/or virtual model of care. Each
chart will be reviewed by two physicians independently. We
compute our needed sample size to be 79 charts. We will use
kappa statistics to measure inter-rater agreement. A repeated
measures regression model of physician ratings will provide
variance estimates that we will use to assess the intraclass
correlation of ED physician ratings and the EDAC.

Ethics and dissemination This study has been approved

by the Hamilton Integrated Research Ethics Board (2022-
14625). If validated, the EDAC may provide an ED-based
classification to identify potentially avoidable ED visits, monitor
ED visit trends, and proactively delineate those best suited for
subacute or virtual care models.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= To the best of our knowledge, this is the first study
to validate an epidemiological classification against
physician determination as a reference standard.

= Emergency department physicians will be used as
a criterion reference in absence of a ‘gold standard’
for validation and examined for inter-rater reliability.

= Single-centre study at an academic hospital.

= Validation of this classification could permit epide-
miologists to accurately identify retrospective emer-
gency department visits that were more suitable for
subacute or virtual care models.

= Physicians are not blinded to personal health iden-
tifying information within the patient record, which
may incorporate some implicit bias.

care despite steady increases in utilisation
and overcrowding.'™ EDs are commonly
the first point of contact to engage with the
healthcare system, independent of need or
ability to seek non-emergency alternatives.*
Non-emergent visits constitute the majority of
all ED encounters, and play an important role
in determining measures of performance and
quality of care (ie, time to physician assess-
ment, patient satisfaction, overall department
workload).> * In Ontario, ED udlisation
by patients with non-emergent conditions
has doubled population growth (13.4% vs
6.2%) in the past decade.’ '’ With Ontario’s
continued population growth, the demand
for ED healthcare may continue to increase,
further challenging departments to manage
already overburdened workloads.'"™ Chal-
lenges of ED overcrowding extend beyond
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The Emergency Department Avoidance Classifica-
tion (EDAC) was constructed using a multistage, multi-
centred, consensus process of leading emergency and
primary physicians in Ontario, Canada.’'” The EDAC
aims to retrospectively identify ED visits that could have
been appropriately managed in a subacute clinical
setting.” '7 This classification addresses gaps in previ-
ously developed models by uniquely identifying infor-
mative patient features (beyond acuity or diagnostic
category alone) and including criterion validity examina-
tion, a core component for generalisability absent from
numerous ED classifications.™ Specifically, the EDAC
(1) identifies patients who could have sought care in a
subacute centre, (2) determines which subacute setting
could be appropriate (urgent care and/or general prac-
tice), (3) has high specificity to avoid including patients
who require ED care, and (4) has established face and
construct validity through a consensus process.'’ Limita-
tions of the EDAC’s utility persist without understanding
its agreement with a reference standard, and constitute a
challenge in the absence of a gold-standard for compar-
ison.”’ #* If the EDAC can be validated against a criterion
standard, such as ED physician evaluations of potentially
avoidable emergency visits, the EDAC could be used to
support proactive decision-making about health resource
allocation.

Our primary objective is to examine agreement
between the EDAC and ED physicians in retrospectively
identifying ED visits that could have been redirected to
subacute primary care. Our secondary objective is to
assess the validity of ED physicians as a criterion standard
by examining inter-rater agreement among ED physi-
cians. Our tertiary objective is to examine how the ED
physician’s perception of a virtual ED care alternative
correlates with EDAC.

METHODS/DESIGN

Study design and setting

We will conduct a single-centre, single-blinded,
randomised agreement study. We will recruit ED physi-
cians from a single academic hospital to review randomly
selected electronic ED patient charts. ED charts will be
categorised into three study blocks based on the EDAC
criteria. Physicians will rate whether the ED visit could
have been safely managed in a subacute care setting
and/or via a virtual care visit, while blinded to the study
block the ED chart belongs. ED charts will be identified
as potentially avoidable in this study using the inclusion
criteria of the EDAC, and agreement between ED physi-
cian ratings and the EDAC will be analysed. This study will
commence in September 2022.

RECRUITMENT OF PHYSICIAN RATERS

Physician eligibility and recruitment

Inclusion in our study will require ED physicians to meet
the following criteria: (1) currently clinically practising

and (2) holding a staff emergency physician position at
the academic hospital. Eligible study physicians will be
recruited by the study’s principal investigator (PI). An
information letter and consent form will be provided,
and all will be given the opportunity to review and ask
questions prior to enrolling. Upon acceptance, each
physician will sign and return a study consent form. A
participant demographic questionnaire will be distrib-
uted to all physicians to report aggregate characteristic
information in the final manuscript (ie, sex, years of prac-
tice, primary practice setting, college designation). We
estimate a minimum of 10 physicians should be recruited
to participate in this study. Participating physicians will
receive financial compensation equivalent to their hourly
compensation for completing the study’s tasks.

ED CHARTS

ED patient chart eligibility

Patient charts will be eligible for inclusion in the study if:

1. All patient fields that specify the EDAC are inputted
(patient age, triage Canadian Triage and Acuity Scale
(CTAS), physician main intervention, specialist con-
sult completed, ED visit outcome).

2. Patients did not leave against medical advice.

3. The visit occurred between 1 January 2019 and 31
December 2019. This time frame represents the most
recent 12-month period prior to the COVID-19 pan-
demic when ED utilisation changed.*

Chart selection and randomisation

We will provide the academic hospital’s Health Informa-
tion Management Department with the criteria needed
to specify an EDAC visit, shown in online supplemental
appendix 1. When eligible ED charts have been identi-
fied, study relevant data elements of the charts will be
extracted by the academic hospital and provided to the
study investigators using an encrypted file. Data from ED
charts will include the medical report number (MRN),
mode of arrival, month and time of visit, sex, main diag-
nosis, previously attended the ED within 30 days and all
criteria of the EDAC (age, triage acuity, specialist consult
conducted in the ED, ED visit disposition, main physi-
cian intervention). Due to personal health identification
legislation, only these features of the ED charts can be
extracted, not the entire ED chart.

We will group all eligible ED charts into one of three
study blocks. Assignment to a study block will be depen-
dent on an ED chart’s alignment with the EDAC, catego-
rised as: (1) all EDAC criteria met, (2) all EDAC criteria
met except with an urgent triage acuity (CTAS 3) and (3)
not all EDAC criteria met. Block 2 will be used to assess
a plausible middle level of the EDAC, where some ED
visits could have been suitable for subacute care models
but are not recognised by the EDAC. We hypothesise that
classifying all urgently triaged patients as ineligible for
subacute care models may limit the range of the classi-
fication to assess ED visits that are likely to be suitable
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for subacute models. Given the EDAC was constructed
using a conservative and highly specific approach to iden-
tify patients retrospectively, a middle-level classification
concerning EDAC visits but with an urgent acuity is plau-
sible and warrants investigation.

We will randomly select an equal number of ED charts
from each block; these will be used as the study charts.
We will assign all ED charts used in the study a unique
study ID number; the study key matching MRNs with
their corresponding study ID will be securely stored with
only the PI.

Sample size estimates

We estimate this study will require a minimum of 79 ED
charts to be reviewed by two independent physicians to
draw meaningful conclusions using a 95% CI, though we
aim to complete more than this minimum to increase our
sample size and statistical power.

Based on 80% (+5%) physician agreement for subacute
care suitability and chance agreement estimated at 25%,
we expect a Cohen’s kappa statistic of 0.8. This kappa
constitutes a very high level of agreement to infer study
conclusions that are beyond the probability of chance,
though a kappa of 0.6-0.8 will be acceptable, which indi-
cates substantial agreement.”* We estimate a minimum
sample size of 79 ED charts are required given a minimum
acceptable kappa of 0.6, our anticipated kappa of 0.8,
proportion of the outcome is 0.5 (binary outcome, yes/
no of redirection suitability), a 0.05 alpha (two tailed),
using a power of 70%.% We aspire to complete 126 ED
chart reviews given feasibility, which would increase our
study’s power to an optimal 80%.

STUDY PROCESS

Data collection and handling

We will provide all participating physicians with a
password-protected Excel file containing all assigned
ED chart MRNs to evaluate in the academic hospital
electronic ED database using secure electronic commu-
nication. Physicians will be requested to review the ED

chart and complete a questionnaire within the Excel file
related to this specific ED chart. Following completion,
the Excel file will be returned to the PI using secure elec-
tronic communication.

We will randomly distribute ED charts evenly among
the participating physicians. Each individual ED chart
must be rated in duplicate by independent physicians,
and no two physicians can be paired to rate an ED chart
more than once in each block. Given each physician has
an equal possibility of being paired with another partic-
ipant to rate one ED chart, but cannot occur twice, we
estimate each physician will rate 13 ED charts. We will
encourage physicians to complete more ED charts than
their minimum, and make every effort to recruit more
than 12 physicians. We estimate a single ED chart may
take 2-5min to complete, culminating in 25-60 min of
study contributions from each participant.

Outcome measures

Table 1 shows the data collection questionnaire for the
outcome measures. First, physicians will be requested to
judge whether an ED visit could have been appropriately
and safely managed in a subacute and/or virtual care
model. Physicians will be permitted to select multiple
care settings. Physicians will be given a 5-point Likert
scale to rate their confidence in their decision, ranging
from not confident (1) to very confident (5).2° Descrip-
tions, definitions, staffing, diagnostic imaging and care
services (ie, laboratory, pharmaceutical) will be provided
for each centre to align understanding among physicians
prior to ratings. Second, physicians will be requested to
judge which of the subacute or virtual care models is the
best care centre that could have managed this ED visit. A
second 5-point Likert scale will be used to rate the confi-
dence in their selection. All study questions were reviewed
independently by three ED physicians (none eligible for
study inclusion); no interpretation issues were identified.

Blinding
Physicians will be blinded to the knowledge of the EDAC
criteria or components, and the study block to which

Table 1

Study questions to be completed by each physician for each ED chart review

Study question Possible answers

Confidence score*

From a retrospective position, which of
the following care settings could have
appropriately and safely managed this ED
visit? (Select all that apply)

Urgent care centre

Only the ED

From a retrospective position, which of Urgent care centre
the following is the best care setting to
appropriately and safely manage this ED

visit? (One selection only)

VVVVVVVVYVYVYYVYY

ED

*A confidence score will be requested for each care setting selection.
ED, emergency department.

Family medicine centre (with their family physician)
Family medicine walk-in care centre

Virtual care with an emergency physician

Virtual care with a family physician

Family medicine centre (with their family physician)
Family medicine walk-in care centre

Virtual care with an emergency physician

Virtual care with a family physician

Not confident
Slightly confident
Moderately confident
Very confident
Extremely confident

Ou > 9 =

Not confident
Slightly confident
Moderately confident
Very confident
Extremely confident

Gu> @ =
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an ED chart belongs. The ED chart format, information
and presentation will not be altered in any way for the
study. ED charts will be shown in the format the physi-
cians expect when completing the charts at the time of a
patient’s ED visit.

Data handling

All Excel questionnaires and related study documents will
be stored and only accessible to the PI. After all question-
naires have been completed and returned to the PI, all
questionnaires will be combined for analytical purposes.
At this time, all MRNs will be removed and replaced with
their study ID numbers to minimise any risk of MRN
reidentification. All study files returned to the PI will be
stored in a locked computer as an encrypted file, only
accessible to the PI until deidentification occurs (MRNs
substituted with study IDs). Following the completion
of the study, the MRN cross-walk will be permanently
deleted.

Study steps
Figure 1 shows a summary of all study steps to assemble
the study data used to compute the analysis.

Statistical plan

Participant demographic and ED chart descriptive statis-
tics will be reported using general measures of central
tendency and frequency.

Physician ratings will be tested as a criterion standard by
computing the inter-rater quadratically weighted kappa
agreement of all ED charts. Criterion will be established
if a kappa of 0.6 is achieved on ED charts where the EDAC
criteria were met. To examine the agreement of physician
ratings with the EDAC, we will use a repeated measures
regression model to calculate a variance estimate. This
variance estimate will inform the final computation of an
intraclass correlation of the EDAC in each block.

To examine if a plausible middle level could be incor-
porated into the EDAC, physician ratings of the EDAC
visits that have an urgent triage acuity (block 2) will be
compared with the EDAC (block 1) using repeated
measures regression model and intraclass correlation
analysis, and compared with the first intraclass correla-
tion model.

ED physician perceptions of virtual care ED alterna-
tives will be measured for interrater kappa agreement of
all ED charts. A kappa regression will be computed with
physician answers and their confidence scores.

Patient and public involvement

Potential implications of this study’s findings were
discussed with Ontario ED clinicians and epidemiolo-
gists to gauge their satisfaction with this study’s method-
ology and outcomes. This protocol received input from
EDs across Ontario, where frontline ED clinicians were
asked focused questions on their perspectives of alterna-
tive healthcare centres for patients who require primary
care. Additionally, clinicians were asked to speculate on
patients’ perceptions of alternative healthcare centres

and whether they would have been more appropriate
than the ED. All input helped to modify the study design.

ETHICS AND DISSEMINATION

Ethics approval

This study protocol has been approved by the Hamilton
Integrated Research Ethics Board (review reference
2022-14625-GRA).

Risk to participating physicians

No known risks to physicians are anticipated as a result of
study participation. Participating physicians will be asked
to review and rate ED patient charts, a task that is within
their scope of clinical practice. Psychological distress is
unlikely, though withdrawal is permitted at any time for
any reason (ie, burden of time). All physicians will be
informed of their rights and can terminate their partic-
ipation without any consequence, with their data with-
drawn upon request.

Confidentiality
All participating physicians in this study will have their
anonymity maintained by the researchers. All documents
will be stored securely and are only assessable by the
investigators.

Results dissemination

The results of this study will be made public through
peerreviewed publication, study registries, conference
publications and thesis manuscripts. Communication will
be sent to relevant stakeholders with the study’s results for
distribution in reports and newsletters.

DISCUSSION

Assessing criterion validity for the EDAC against an inde-
pendent standard could establish EDAC as an accurate
identifier of retrospective ED visits potentially manage-
able in non-ED centres.?’ Additionally, with appropriate
validation, this algorithm could be used to proactively
delineate patients better suited for subacute clinical
settings. Leveraging physician determination as a crite-
rion is an appropriate measure to test experimental
validity in this circumstance, as there is no gold-standard
classification to establish appropriateness or has not been
experimentally validated.” Given validation testing tends
to perform better on data used to construct a classifica-
tion or scale, examining EDAC with a panel of physicians
who are unaware of the EDAC’s components can provide
a more unbiased estimate of EDAC’s true accuracy and
performance.22 2930 This also mimics clinical practice,
where emergency physicians are not given this informa-
tion during clinical decision-making. If the performance
of EDAC is validated against a criterion standard using
complete ED records, this could be a strong indicator the
EDAC is reproducible and generalisable to new settings
as a criterion to describe avoidable ED visits.?'
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Figure 1

Steps to collect study data from recruited academic hospital physicians. ED, emergency department; EDAC,

Emergency Department Avoidance Classification; MRNs, medical report numbers.

If validated, the EDAC could be established as an
authentic benchmark to inform numerous epidemiolog-
ical fields, including prehospital, paramedicine, emer-
gency, virtual and primary care. In paramedicine, the
EDAC could support prospective research in alternative
destination models of care and aim to improve the safety

of paramedic clinical judgements regarding transport
decision-making. In emergency medicine, the EDAC could
be used to identify patient cohorts for further research
to understand the rationale and healthcare-seeking
behaviours of patients who sought scarce ED resources
when non-ED care alternatives were as appropriate.
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Additionally, the EDAC could be leveraged to develop
a prospective tool for ED triage to direct care resources,
and compared with standard practices in future research.
The EDAC could inform virtual care applications to clas-
sify which ED visits may have been avoidable with support
of a virtual care visit with a physician and support virtual
care as a model for further research. Epidemiologically,
the EDAC could help to provide an ED-based resource
to explain ED appropriateness and monitor trends in
ED resources over time. Lastly, an output of this study
could construct an ordinal scale of the EDAC, instead of
a binary classification, which could aid in describing likely
avoidable ED visits that presently not recognised in the
EDAC criteria.

To our knowledge, this is the first study to examine
an ED avoidance classification for criterion validity.
This research study is methodologically rigorous and
sufficiently powered to evaluate the experimental
validity of EDAC. This research has the potential to
contribute evidence to support new care models of
care development that can identify patients who sought
ED care, when subacute alternatives were likely more
appropriate.

Several outcomes are plausible from this study that are
informative of validation of ED physicians as a criterion
and the EDAC as a validated classification. If ED physi-
cians’ perceptions of ED charts are in agreement, ED
physicians can be established as an appropriate criterion
standard. If a criterion is established and demonstrates
agreement with the EDAC, the EDAC can demonstrate
criterion validity. In circumstances where ED physician
perceptions do not agree on ratings of ED charts, an
appropriate criterion standard cannot be created. In
the absence of establishing a criterion standard but the
perceptions are not significantly different from between
rater agreement with the EDAC, the EDAC could be
determined to be no different than ED physician perspec-
tives, thus cannot be validated.

This study conveys a risk the EDAC may not be vali-
dated by an external group of physicians for retrospective
epidemiological purposes. However, we contend the high
internal validity process used to construct the EDAC has
assembled favourably conservative inclusion criteria that
carry the highest potential for validation. We anticipate
the EDAC to establish criterion validity in this study.

Study timeline

We expect to conduct this study between September and
November 2022, with probable publication by January
2023. The academic hospital’s ED physicians will be
recruited beginning in September 2022 and may occur
throughout the study period. Assignment of ED charts
to participants will occur from October to November
2022, with data collection occurring upon completion
of each ED chart review. Analyses of results will occur at
the conclusion of the study, anticipated for December
2022.
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Appendix 1
Criteria of the Emergency Department Avoidability Classification (EDAC).
Patient
Characteristic | Categorization EDAC Specification
Age Years 18to 70
Triage Acuity | Canadian Triage and | 4 and 5
Acuity Scale (CTAS)
Specialist Yes/No No specialist consult performed in the ED
consult
performed in
the ED
ED Visit Categorical Discharged from ED
Disposition
Main Canadian Appendix 1'7:
Physician Classification of Strum RP, Tavares W, Worster A, Griffith LE, Costa AP. Emergency
Intervention Health Interventions | department interventions that could be conducted in subacute care

(CCI)

settings for patients with nonemergent conditions transported by
paramedics: a modified Delphi study. Can Med Assoc Open Access J.
2022;10(1):E1-E7. doi:10.9778/cmajo.20210148
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