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Inclusion of patient-level emergency department
characteristics to classify potentially redirectable visits
to subacute care: a modified Delphi consensus study

Ryan P. Strum BSc ACP, Walter Tavares PhD, Andrew Worster MD MSc, Lauren E. Griffith PhD,
Andrew P. Costa PhD

Background: Most patients transported by Ontario paramedics to the emergency department have non-emergent conditions and
may be more appropriately served by subacute community-based care centres. We sought to determine consensus on a set of
patient characteristics that could be useful to classify retrospective emergency department visits that had a high probability of being
primary care—like and potentially redirectable to a subacute care centre by paramedics.

Methods: We conducted a modified Delphi study to assess expert consensus on characteristics of patients transported by paramed-
ics to the emergency department from August to October 2021. An expert Delphi committee was constructed of emergency and fam-
ily physicians in Ontario using purposive sampling. Experts rated whether each characteristic was useful to be included in a classifi-
cation to identify potentially redirectable visits retrospectively, as well as characteristic details (e.g., upper and lower bounds).
Consensus was considered 75% agreement.

Results: Sixteen experts participated in the study; the experts were mostly male (75%) and evenly divided between emergency and
family medicine. After 2 rounds, consensus was achieved on 8 of 9 characteristics (89%). Four characteristics were determined as
useful to classify potentially redirectable emergency department visits: age (81%), triage acuity (100%), specialist consult in the
emergency department (94%) and emergency department visit outcome (81%). Specifications of each characteristic were refined as
follows: young and middle-aged adults with a non-emergent triage acuity, did not receive a specialist physician consult in the emer-
gency department and discharged from the emergency department.

Interpretation: Strong consensus was achieved to specify a classification system for potentially redirectable emergency department
visits. These results will be combined with knowledge of which subacute care centres could conduct the main physician interventions
to retrospectively identify emergency department visits that could have been suitable for paramedic redirection for further research.
Study registration: ID ISRCTN22901977.

ost patients transported by Ontario paramedics to

the emergency department have non-emergent

conditions.! Despite efforts to improve emer-
gency department throughput (such as instituting ambula-
tory care divisions in the emergency department), challenges
to provide timely and high-quality care remain.>* Subacute
community-based care centres (i.e., urgent care or special-
ized community services that manage chronic illnesses) may
be appropriate alternatives to the emergency department
when patients do not require emergency health care. These
centres have been associated with increased continuity of
care, shorter wait times and lower health care costs per
visit.*® Moreover, redirection of specific patient cohorts
could be an important strategy to reduce emergency depart-
ment overcrowding, while providing equivalent patient-
centred care.”” Paramedic redirection has been difficult to
implement; there is a lack of validated patient classifications
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to identify redirection suitability in the prehospital field reli-
ably.”%1% Various epidemiological classifications describe
emergency department visits that could have been potentially
preventable, but their translation to paramedic practices is
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problematic; paramedic redirection is not incorporated, and
large heterogeneity exits in objectives, inclusion criteria or
clinician scope of practice."!"1* Lastly, identification of
patient cohorts potentially suitable for emergency depart-
ment redirection is challenging to determine before the visit
to the emergency department, when diagnostics, services
rendered and outcome of the visit are unknown.”10

To inform prospective research on paramedic redirection, a
retrospective epidemiological classification is needed first to
identify and examine emergency department visits for which
redirection could have been appropriate. The specific param-
eters of which clinical and nonclinical features are useful to
retrospectively identify potentally redirectable patient cohorts
in emergency department data are not known."* Knowledge of
useful patient characteristics to classify potentially redirectable
emergency department visits could be helpful to provide a con-
cise depiction of patients for further investigation regarding
care needs, services required and redirection feasibility. Particu-
larly, emergency department visits determined to have been
potentially suitable for redirection could permit study of their
prehospital clinical presentations after linkage between para-
medic and emergency department data resources.!*!’

Our objective was to determine consensus on a set of
emergency department visit patient characteristics that could
be useful to retrospectively identify visits that had a high
probability of being primary care-like and could have been
potentially redirectable to subacute centres by paramedics.

We used a modified Delphi study design to establish and exam-
ine consensus on which patient characteristics are useful to con-
sider when determining primary care-like emergency depart-
ment visits that are potentially redirectable by paramedics to
subacute care. All patient characteristics included are routinely
collected in each emergency department visit and stored in the
National Ambulatory Care Reporting System (NACRS) emer-
gency department database.'® Ontario paramedics are legisla-
tively mandated to transport all patients to the emergency
department, independent of care needs or acuity.'” However,
Ontario’s Ministry of Health has amended paramedic regula-
tion to incorporate new models of care, including transport to
subacute non-emergency department alternatives.?> Combining
useful emergency department patient characteristics identified
in this study could identify a retrospective patient cohort of
potentially redirectable emergency department visits with high
internal validity and inform future research to support para-
medic redirection initiatives. This study occurred between
August and October 2021 in Ontario, Canada.

Participants

Emergency and family care physicians were recruited to par-
ticipate from differing regions across Ontario between Aug. 1
and Aug. 11, 2021. Selection of experts was based on their par-
ticipation in a parallel modified Delphi study that determined
appropriateness of an emergency department physician inter-
vention to be conducted in specified subacute care centres
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instead of the emergency department.'* These physicians were
previously screened for their expertise and met the inclusion
criteria of currently practising, practising in Ontario, and
exhibiting at least 1 of (a) leadership role in paramedic practice
oversight or paramedic medical director, (b) extensive medical
experience (215 yr) or (c¢) holding an academic faculty
appointment.'* Ontario medical directors are physicians who
authorize paramedics to perform controlled medical acts in the
prehospital field and are responsible for each paramedic’s qual-
ity of care.?! Physicians were originally recruited using purpos-
ive sampling and were balanced between emergency and pri-
mary care medicine.!* Recruited physicians were sent a study
package describing this study’s objectives and methods when
invited to participate. We determined a priori that the Delphi
expert committee should be composed of at least 14 phys-
icians, greater than the generally accepted minimum of 12 par-
ticipants.?>?* Consent was obtained in writing before any data
collection. Physicians were provided an electronic gift card at
the completion of the study for their participation.

Characteristic selection

We generated a list of all available patient characteristics in the
NACRS emergency department database for inclusion consider-
ation in the exercise. The NACRS is a hospital- and community-
based ambulatory care administrative database that collects data
on every patient’s emergency department visit at the time of ser-
vice in Ontario.”* All Ontario emergency departments provide
administrative reports to the NACRS quarterly, making it a
population database with minimal incompleteness.” All potential
characteristics were initially screened by 2 authors (R.P.S. and
A.W.)) and excluded if they had greater than 50% missingness in
the NACRS database or did not have clinical relevancy to the
study’s objective. Overall, we selected 9 characteristics for inclu-
sion in the modified Delphi rounds based on scientific literature,
inclusion as a variable in other emergency department patient
classification systems, clinical judgment and availability of data in
the NACRS.!"131826 "The included characteristics were age, sex,
triage acuity, main diagnostic category, comorbidites, specialist
consult performed in the emergency department, outcome of
emergency department visit, time from triage to emergency
department outcome and return to emergency department
within 30 days or less.

Patient age parameters were collapsed into 5-year ordinal
levels, after age 20 years. Triage acuity is categorized by the
Canadian Triage and Acuity Scale (CTAS), an ordinal scale
that ranges from 1 (most emergent; resuscitation) to 5 (least
emergent; nonurgent).”’ The main diagnostic category was
assigned by the emergency department physician and
recorded using the International Statistical Classification of Dis-
eases and Related Health Problems, 10th Revision (ICD-10).%8
Comorbidities were defined as pre-existing diagnoses at time
of emergency department visit and included hypertension,
diabetes, chronic obstructive pulmonary disease, asthma,
rheumatoid arthritis, congestive heart failure, bowel disease
and cancer. Only these 8 comorbidities could be included in
the study, as only these are readily collected in the administra-
tive data of the NACRS.™
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Delphi process

The modified Delphi method is a consensus strategy to sys-
tematically analyze the judgments of experts in a specified
field.”” Modified Delphi studies provide practical applications
of questionnaires to engage experts individually while yielding
results as aggregate consensus that is greater than any expert
individually.?® Iterations (or rounds) often involve inviting
input, tabulating consensus and re-presenting items that
reached consensus and remain discrepant for additional con-
sideration. In each round, experts were posed questions
related to the usefulness of patient characteristics to classify
emergency department visits that are primary care-like and
potentially redirectable to subacute care centres by paramed-
ics. When experts rated a patient characteristic as useful, each
was asked to rate which parameters of the characteristic would
specify the emergency department with a high specificity to
the study’s objective. Standardized definitions of each patient
characteristic were provided to minimize unintended or hetero-
geneous interpretations. Consensus was evaluated through
2 rounds of expert ratings, as further rounds are unlikely to
result in differing ratings when items of the subsequent
rounds are minimal and could not be modified.*® The struc-
ture of the questions posed to experts is shown in Box 1, and
the content of plausible questionnaire responses is shown in
Appendix 1, available at www.cmajopen.ca/content/11/1/E70/
suppl/DCI. Participants selected their parameters from a list,
shown in Appendix 1; no free text was accepted.

"The modified Delphi rounds occurred between Aug. 11 and
Sept. 21, 2021. Round 1 was distributed to all experts for their
individual ratings. After completion of Round 1, data were
extracted to analyze consensus of each characteristic and param-
eter. A general feedback form was distributed to all experts
reporting the aggregated results of Round 1 to aid their consid-
erations for characteristic ratings in Round 2 (i.e., reported per-
cent agreement).”” Round 2 was constructed with only the char-
acteristics that did not receive consensus in Round 1, and
distributed for a second round of ratings. We determined that
a priori ratings of Round 2 would serve as the final consensus

Box 1: Questions posed to expert physicians in the modified
Delphi questionnaire consensus exercise to evaluate
suitability of patient characteristics that indicate an
emergency department visit was potentially redirectable to
subacute centres by paramedics

1. Determining consensus on patient characteristics

Do you think (patient characteristic) is a useful characteristic to
consider when determining if an emergency department visit is
both primary care—like and potentially redirectable to subacute
care centres by paramedics?

2. Determining specific parameters of a useful patient
characteristic*

If so, what specific parameters of (patient characteristic) suggest
a visit is primary care—like and potentially redirectable to subacute
care centres by paramedics?

*Parameter specification posed only to experts who answered “Yes” to the

consensus question.
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results, as further rounds are unlikely to change consensus and
participation rates diminish when items on subsequent rounds
are minimal. We used CheckMarket, an electronic survey soft-
ware, to collect all data. All data were stored with the investiga-
tors via CheckMarket’s secure and encrypted program.

Data analysis

We determined a priori that a characteristic must receive 75%
agreement or greater to achieve consensus.’! Each patient
characteristic was considered independent from one another
during ratings. All parameter specifications used in this study
were taken directly from the NACRS; we did not categorize
the parameters of each characteristic. Demographic statistics
of the expert Delphi committee were reported using fre-
quency and proportion.

Ethics approval

This study received a research ethics board exemption waiver
from the Hamilton Integrated Research Ethics Board; review
reference 2020-11451-GRA. All participants provided written
consent before study initiation.

Sixteen physicians agreed to participate in this study. Three
declined owing to current workload, and 1 did not respond.
The expert Delphi committee was mostly male (75%) and
acknowledged their primary practising field as emergency
medicine (81%). Medical training of the committee was split
evenly between family and emergency medicine. Length of
practice was spread evenly throughout the Delphi committee
with a range from less than 5 years to 30 years or more; the
largest groups had 5 to 9 years (25%) and 3 or more years
(25%) in practice. A total of 31% of the expert committee
were medical directors responsible for medical oversight of
paramedic practices in Ontario. Characteristics of the com-
mittee are shown in Table 1.

Table 2 shows the results of the consensus modified Delphi
exercise. Overall, 4 patient characteristics achieved consensus
in the Delphi exercise. In Round 1 of the modified Delphi
exercise, 7 of 9 patient characteristics achieved consensus. The
2 characteristics that did not receive consensus were reposed
in Round 2, resulting in 1 characteristic reaching consensus
and 1 characteristic not. All 16 experts completed the Round 1
questionnaire, and 15 completed Round 2. The patient char-
acteristics identified as useful characteristics to consider in a
classification were age (81%), triage acuity (100%), specialist
consult performed in the emergency department (94%) and
outcome of the emergency department visit (81%). Patient
characteristics determined not useful to classify emergency
department visits were sex (100%), comorbidities (75%), time
parameter from triage to emergency department outcome
(88%) and return to emergency department within 30 days or
less (80%). The characteristic “main diagnostic category” did
not receive consensus after 2 rounds. Overall, the disagree-
ment on characteristics were spread evenly among the phys-
icians trained in emergency and family medicine.



Table 1: Demographic characteristics of the expert
committee in the modified Delphi consensus exercise
No. (%)
Characteristic n=16
Sex
Male 12 (75)
Female 4 (25)
Primary medical practice
Emergency medicine 13 (81)
Family medicine 2 (13)
Both 1(6)
Physician college certification
CCFP 2 (13)
CCFP EM 6 (37)
FRCPC 8 (50)
Length of practice, yr
<5 2 (13)
5-9 4 (25)
10-14 1(6)
15-19 2 (13)
20-24 1(6)
25-29 2 (13)
=30 4 (25)
Medical director, Ontario paramedic 5(31)
practices
Note: CCFP = Certification in the College of Family Physicians, CCFP EM =
Certification in the College of Family Physicians, with Competence in Emergency
Medicine, FRCPC = Fellow of The Royal College of Physicians of Canada.

Parameters of useful characteristics that achieved consen-
sus were refined as follows: young and middle-aged adults
with a non-emergent triage acuity, did not receive a specialist
physician consult in the emergency department and dis-
charged from the emergency department. When experts rated
patient characteristics useful to classify emergency department
visits that are primary care-like and potentially redirectable by
paramedics, each supplied a parameter specification to con-
strain a characteristics range based on their expert judgment.
Of the 13 experts who rated age as a useful patient character-
istic, all rated the lowest age provided (18 yr) appropriate for
the lower boundary, and the upper boundary ranged from
50 years to “no upper limit.” The largest selection for the
upper age was 70 years. Triage acuity was rated by all as use-
ful, with all rating CTAS level 5 as the lowest acuity for the
lower boundary. All experts selected an upper acuity boundary
as CTAS level 4 (100%), with CTAS level 3 rated as the
upper boundary from a smaller proportion (37.5%). Nearly
all found specialist consult in the emergency department a
useful characteristic to include, with all rating that only emer-
gency department visits that did not receive an emergency
department specialist physician consult as useful to consider
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for the classification. Lastly, most of the experts who rated
the outcome of the emergency department visit as useful
selected discharged from emergency department as useful for
this classification, with the other options not suitable (admit-
ted to hospital, transfer to another acute care facility directly
from emergency department and left after triage with no
medical assessment).

Strong consensus was found by a committee of emergency and
primary care physicians for a set of patient characteristics that
may be useful to determine emergency department visits that
were primary care-like and potentially redirectable by para-
medics to subacute care centres. Patient age, triage acuity, spe-
cialty consult in the emergency department and outcome of the
emergency department visit are useful characteristics to specify
inclusion criteria in an epidemiologic classification system.

Our results were fairly consistent with similar published
classifications that propose to identify preventable emergency
department visits retrospectively. Our lowest triage acuity
parameter was consistent with similar classifications, though
triage acuity was not included as a parameter in many classifi-
cations.'? Age was incorporated into only a small number of
similar classifications, but when included had an upper bound-
ary of 75 years or younger.!'? Classifications that incor-
porated the outcome of an emergency department visit
included only patients who were discharged from the emer-
gency department, and must not have been hospitalized, been
admitted or died in emergency department, a finding consis-
tent with our study.!? Some classifications included the main
diagnostic or presenting complaint as an identifier, though
our study results could not achieve consensus on whether this
is an important determining factor.!l!3333* Some classifica-
tions cited only emergency department visits arriving by self-
referral or walk-in as eligible, which is incompatible with the
objective of our study to construct a classification specifically
to examine patients transported by paramedics.’’ Given the
abundant exclusion of paramedic-transported patients from
published classifications, our research contributes a focus on
an underintegrated patient cohort of potentially preventable
emergency department classifications.

Most useful patient characteristics had large agreement
among the physician committee on parameter specification.
The upper age limit differed among experts, showing their
hesitancy to include the geriatric cohort in plausibly redirec-
ting patients from the emergency department. High agree-
ment was recognized in the lower age limit (18 yr), indicat-
ing experts were content with redirecting patients who likely
will not have as numerous or complex conditions as older
age groups. Specifying triage acuity was largely consistent by
including the most non-emergent acuities (CTAS levels 4
and 5), with relatively a third of experts indicating urgent
(CTAS level 3) acuities could be appropriate. The low
number of experts rating urgently triaged patients as suit-
able for redirection to subacute care may exemplify a con-
servative approach to withhold making clinical judgments
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Table 2: Results of a 2-round modified Delphi exercise to establish which patient characteristics are important to consider when
classifying whether an emergency department visit was primary care—like and potentially redirectable to subacute care centres
by paramedics
Round 1, Round 2,
no. (%)* no. (%)*t
Specification of parameters
Characteristic Yes No Yes No Consensus from expert committeef
Age, yr 13 (81) 3(19) - - Useful Lowest age: 18 (n = 13)1
Highest age: 50 (n = 1), 55 (n = 1),
65 (n=1),70 (n =5),** 75 (n = 3),
no upper limit (n = 2)
Sex 0(0) 16 (100) - - Not useful Not useful to include and/or specify
Triage acuity, CTAS 16 (100) 0(0) - - Useful Lowest acuity: CTAS level 5 (n = 16)1]
Highest acuity: CTAS level 4 (n = 12),**
CTAS level 3 (n = 6)
Main diagnostic category, 9 (56) 7 (44) 10 (67) 5(33) No consensus  Consensus was not reached among the
ICD-10§ Delphi committee
Comorbidities 4 (25) 12 (75) - - Not useful Not useful to include and/or specify
Specialist consult performed 15 (94) 1(6) - - Useful Include only visits that did not receive a
in ED specialist consult in the ED (n = 15)
Outcome of ED visit 13 (81) 3(19) - - Useful Discharged from ED (n = 13)
Admitted to hospital (n = 1)
Transfer to another acute care facility
directly from ED (n = 1)
Left after triage, no medical assessment
(n=6)
Time from triage to ED 2(12) 14 (88) - - Not useful Not useful to include and/or specify
outcome
Return to ED within <30 d 7 (44) 9 (56) 3 (20) 12 (80) Not useful Not useful to include and/or specify
Note: CTAS = Canadian Triage and Acuity Scale, ED = emergency department, ICD-10 = International Statistical Classification of Diseases and Related Health Problems,
10th Revision.
*Consensus set at 75% agreement of all experts.
tFifteen of the 16 experts participated in Round 2.
1Only experts who answered “Yes” to the consensus question were included to specify parameters.
§Category did not receive consensus after Round 2.
flindicates the lower bound of a characteristic parameter.
**Indicates the upper bound of a characteristic parameter.

on emergency department visits that potentially could
require acute care, although most urgently triaged emer-
gency department visits do not.** High agreement was also
observed in specifying discharge as the emergency depart-
ment outcome, and not having received a specialist consult
during the visit. These specifications acknowledge that
patients should be stable to be discharged home or to their
place of residence, and the condition treated should not
exceed the scope of practice of an attending emergency phys-
ician. The main diagnostic category did not receive consen-
sus, an important finding that implies some experts desired
to understand the condition of the emergency department
visit before making a judgment on redirection suitability. A
plausible explanation for this result is that the diagnostic cat-
egories of ICD-10 are too broad to make generalizations on
appropriateness as determined by the physicians. Given that
broad diagnostic categories do not predict acuity or severity
of illness, the indecision of its utility to incorporate into a
classification remains in question. Though knowledge of
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diagnostic categories was important to some experts, com-
prehension of the main intervention received during the
emergency department visit ought to contribute more bene-
ficial evidence to make a judgment on redirection.

While this study contributes to evolving conceptual frame-
works intended to comprehensively categorize patients poten-
tially suitable for redirection, the absence of a validated patient
classification remains. For instance, patient characteristics
alone may not be sufficient classifying features to make deter-
minations on which patients could have been potentially
redirected. Inclusion of the physician intervention is an impor-
tant element missing from our study that is core to developing
a redirection patient classification, though this is minimally
included in published classifications.!"!2!*3* Further under-
standing and inclusion of a subacute centre’s capacity to pro-
vide medical care that is equivalent to the care provided in the
emergency department may also be needed, and should be
incorporated into any patient classification aiming to identify
redirectable emergency department visits retrospectively.



"The results of this study will support the construction of an
epidemiologic patient classification to retrospectively identify
paramedic-transported emergency department visits that may
have been suitable for redirection in emergency department
databases for further study. This patient classification will be
constructed using the results of this study and knowledge of
which subacute care centres could conduct a specified primary
care intervention."'* Data linkage of paramedic medical
reports to emergency department data resources for emer-
gency department visits that meet this classification’s inclusion
criterion will identify which patients to examine before hospi-
tal arrival, an important component to inform prospective
redirection research and direct clinical guideline develop-
ment.! Our results inform our epidemiologic understanding
of which patients could have been potentially suitable for
paramedic redirection, and cannot be readily incorporated
into clinical practice before thorough validation is undertaken.
Future research is required to experimentally validate our
results and determine the generalizability of our study in dif-
fering emergency department data sets.

Limitations

The expert Delphi committee was composed mostly of emer-
gency physicians, a limitation of purposive sampling. Recruit-
ment was balanced between emergency and family medicine
physicians, but enrolment rates left a slight imbalance, with a
higher proportion of physicians practising in an emergency
department. However, emergency physicians were well
equipped to make determinations in this study, and we do not
anticipate this affecting the results when the committee’s
medical training was split evenly between emergency and
family medicine. Individual judgments may be subjective
based on an expert’s own clinical experiences, formal training
or approach to patient care, though this limitation was mini-
mized by providing detailed definitions of each patient char-
acteristic and using a robust Delphi methodology. Only
patient characteristics that were available in the NACRS had
the potential to be included in this study. Using emergency
department visit characteristics retrospectively limits the
translation of our results to direct paramedic practices; how-
ever, translation of these findings into paramedic reports
would make a useful application for prehospital translation.

Conclusion

Patient characteristics were identified to assist classifying
emergency department visits that may have been primary
care-like and potentially redirectable by paramedics to sub-
acute care centres. Though patient features alone cannot
make determinations on patient suitability for a redirection
classification, these variables contribute to ongoing efforts to
identifying eligibility criteria of patients encountered by para-
medics for further epidemiologic study. Combining the
results of this research along with knowledge of where the
main emergency department intervention could be conducted
may be helpful to analyze when patients could potentially be
redirected from the emergency department, and where and to
which providers they could be transported for care.
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