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Emergency department interventions that could be
conducted in subacute care settings for patients with
nonemergent conditions transported by paramedics:
a modified Delphi study

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

Background: As the number of patients with nonemergent conditions who are transported by paramedics continues to increase in
Ontario, redirecting specific patients to subacute settings may be more beneficial and suitable for both patients and emergency depart-
ments. We aimed to evaluate whether emergency department interventions conducted on patients with nonemergent conditions who
are transported by paramedics could be conducted in subacute health centres.

Methods: We conducted a RAND/UCLA modified Delphi study in Ontario between Oct. 13 and Dec. 19, 2020. We used purposive
sampling to recruit practising emergency and primary care physicians for an expert panel. We abstracted interventions given to adult
patients with nonemergent conditions (18 yr of age or older) who were transported by paramedics to an emergency department from
the National Ambulatory Care Reporting System (NACRS) database (Jan. 1, 2014, to Mar. 31, 2018). Participants in the expert panel
rated the suitability of the 150 most frequently recorded emergency department interventions from the NACRS database, for comple-
tion in subacute health care centres. We set consensus at 70% agreement.

Results: We invited 25 physician experts, 21 of whom consented to participate; 20 physicians completed round 1, and 18 physicians
completed both rounds. After 2 rounds, consensus was reached on 146 (97.3%) interventions; 103 interventions (68.7%) were suitable
for subacute centres, 43 (28.7%) for only the emergency department and 4 (2.6%) did not receive consensus. For subacute centres,
all 103 interventions were rated for urgent care centres; walk-in medical centres were applicable for 46 (30.6%) interventions and clin-
ics led by nurse practitioners for 47 (31.3%) interventions.

Interpretation: Most interventions provided to patients with nonemergent conditions transported by paramedics to emergency
departments were identified as suitable for urgent care clinics, with one-third being suitable for either walk-in medical centres or clin-
ics led by nurse practitioners. This study has potential to inform a patient classification model for paramedic-initiated redirection of
patients from emergency departments, although further contextualization is required for this to be implemented in clinical practice.
Study registration: ID ISRCTN22901977.

aramedic services are increasingly transporting pa-

tients with nonemergent conditions (i.e., nonemer-

gent patients) to the emergency department when
primary health care facilities may be more beneficial for
their care.!” In Ontario, patients with nonemergent condi-
tions account for 60% of all patients transported by ambu-
lance, of which 74% are discharged the same day.’ Initiatives
by paramedic services,* government’ and researchers® have
not decreased paramedic transports for nonemergent visits
to emergency departments: from 2014 to 2017, usage has
increased by 12% (456 510 to 511 801) in Ontario.” Increas-
ing visits to the emergency department have outpaced popu-
lation growth in Ontario by more than double (13.6% v.
6.2%, respectively),® which suggests that use of emergency

© 2022 CMA Impact Inc. or its licensors

departments has broadened. Broadened use of paramedic
services by nonemergent patients and a legislative require-
ment to transport all patients to the emergency department
regardless of acuity are exacerbating the problem.”!
Redirecting nonemergent patients to subacute care centres
instead of emergency departments may offer a feasible solu-
tion to prevent some nonemergent visits.!! Patient redirection
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has been successful in Canada; a computer algorithm to direct
nonemergent visits from emergency departments to primary
care centres not only left patients satisfied with the care they
received (84%), but was also described as a safe strategy
(only 5.9% of 980 diverted patients had unexpected health
care visits to the emergency department, none for severe
complications).!? Internationally, subacute centres, such as
urgent care clinics, have reduced the likelihood of visits to
the emergency department for lower acuity conditions and
have shown that they can perform treatments equivalent to
emergency departments for minor illnesses and traumatic
injuries at a lower cost.!*"1¢ Redirection to subacute care cen-
tres by paramedics may have beneficial long-term implica-
tions by reducing paramedic transport consumption and can
have higher cost-effectiveness than transport to an acute cen-
tre emergency department.!’-2

Evidence to support redirecting patients transported by
paramedics to subacute centres is inconclusive, and inter-
national findings may not be generalizable across Can-
ada.?! Part of the difficulty arises from an absence of a suit-
able patient classification for evaluating which patients
transported by paramedic services could have been redi-
rected.?’ Identification of which interventions patients
receive in an emergency department visit could be an omit-
ted fundamental characteristic to classify patient suitability
for redirection to the emergency department. Inclusion of
the main emergency department intervention could sup-
port the organization of where patients who are potentially
redirectable could be transported. Although interventions
alone cannot dictate patient eligibility for redirection, scaf-
folding emergency department interventions that are suit-
able for subacute centres with additional patient contextu-
alization (i.e., age, acuity and presenting complaint) could
construct a novel patient classification specific for para-
medic redirection. Therefore, our objective was to estab-
lish consensus on a set of emergency department interven-
tions received by nonemergent patients transported by
paramedics that could be conducted in subacute health
care centres.

Study design

We used a RAND/UCLA modified Delphi study design
from Oct. 13, 2020, to Dec. 19, 2020, to evaluate consensus
on physician interventions in the emergency department
that could be conducted in alternative subacute health cen-
tres.”** This methodology allowed us to assess a collective
group’s judgments on patient procedures and facilitate group
discussion between rounds.’* From the National Ambulatory
Care Reporting System (NACRS) emergency department
database, we generated a list of the 150 most frequently
recorded Canadian Classification of Health Interventions (CCI)
main intervention codes on nonemergent adult patients
(18 yr or older) who were transported to hospital by para-
medics in Ontario from Jan. 1, 2014, to Mar. 31, 2018, to be
evaluated through 2 rounds of ratings.**
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Participants

We used purposive sampling to select 25 primary care and
emergency physicians who were currently or recently practis-
ing in Ontario, Canada, for our Delphi expert committee.?
We sought physicians who had either extensive medical expe-
rience, academic experience or a leadership role in oversight
of paramedic practice to ensure they could offer high-quality
comprehension when evaluating emergency department
interventions. All selected experts were emailed a study infor-
mation package (objective, purpose and contribution), and
those who participated gave informed consent before begin-
ning the modified Delphi.

We only recruited physicians to participate because all
interventions included in our study were performed by phys-
icians. We excluded all other types of practitioners (including
paramedics) to reduce any potential bias of experts evaluating
interventions that may not be within the practitioner’s scope of
practice. We determined a priori that the Delphi expert com-
mittee must be composed of at least 10 physicians, with repre-
sentation from both emergency and primary care disciplines to
increase the reliability of group judgments.* Once an expert
was recruited, they were asked to complete a demographic
questionnaire. Only physicians who completed at least 1 round
were included in the Delphi expert committee and were pro-
vided a $75 e-gift card for participation. We recruited experts
during the period from Oct. 13 to Nov. 5, 2020.

Data source

The 150 most frequently recorded emergency department
interventions that we included represented 95.5% (1 259 998/
1 319 388) of all interventions recorded in NACRS during the
study period. We determined a priori that our intervention
list should encompass at least 95% of total interventions in
the study cohort to increase face validity. The NACRS data-
base contains a population-level collection of hospital admin-
istrative records for Ontario.

We considered nonemergent patients as having a Cana-
dian Triage and Acuity Score (CTAS, an ordinal scale that
ranges from 1 to 5, with a score of 1 representing the most
emergent [resuscitation] and 5 the least urgent [nonurgent])
of 3 (urgent) to 5 (nonurgent) based on clinical judgment
(R.P.S. and A.W.).*” All recorded CTAS scores were assigned
upon entry to the emergency department by an emergency
department or triage nurse.

Delphi process

The RAND/UCLA modified Delphi method is a strategy
that analyzes collective expert judgments to produce superior
results than any one expert would, which results in increased
content validity.”® We used the secure and encrypted Check-
Market software tool program to develop and administer the
study questionnaires (described below) to the experts. All data
were stored by the investigators on encrypted servers.

In the questionnaires, interventions were presented in 6 sub-
sections based on their section of the CCI Tabular List (2018,
volume 3 categorization): physical or physiologic therapeutic
interventions (Section 1); diagnostic interventions (Section 2);



diagnostic imaging interventions (Section 3); cognitive, psycho-
social and sensory therapeutic interventions (Section 6); other
health care interventions (Section 7); and therapeutic interven-
tions strengthening the immune system (Section 8).2* We did
not include obstetrical and fetal interventions (Section 5)
because we did not identify any in the study cohort.

For each intervention, experts were asked to rate whether
the intervention should be conducted exclusively in the emer-
gency department or if it could be conducted in a subacute
health care centre. If an expert indicated an intervention suit-
able for a subacute centre, they were asked if it could be con-
ducted in an urgent care centre, a walk-in medical centre or a
clinic led by nurse practitioners (multiple selections were per-
mitted). We selected these subacute centres because they rep-
resented the most feasible centres that patients could be redi-
rected to when transported by paramedic services, their services
target nonemergent events, they are abundant in Ontario and,
at present, they do not receive patients by ambulance.

Standardized definitions of each destination were provided
to minimize any heterogeneity in expert interpretation of a
function of the health care centre. In addition, we provided
descriptions of staffing, imaging and nonclinical specialty ser-
vice abilities at each type of subacute centre to increase inter-
member consistency.

We conducted 2 modified Delphi rounds between Nov. 6
and Dec. 19, 2020. Between the 2 rounds, we (R.P.S. and
A.P.C.) hosted a videoconference debrief (Dec. 9, 2020) with
the Delphi expert committee to share the results of round 1
and facilitate a discussion on the interventions that did not
reach consensus.’* The videoconference was not recorded, but
study investigators were permitted to take notes.?
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Statistical analysis
We considered consensus as any intervention receiving 70% or
greater agreement among all experts for an individual health care
centre (either emergency department or subacute centre). We
collected all expert ratings from round 1, extracted the data of
individual reports (CheckMarket software, extracted by R.P.S.)
and composed a general feedback form that contained aggregate
percentage agreement of all interventions reaching consensus and
those that did not. Only 1 submission per expert was accepted.
Round 2 of the modified Delphi included all emergency
department interventions that did not receive consensus in
round 1. The expert ratings from round 2 served as the final
consensus level on the residual interventions.

Ethics approval
"This study received a research ethics board exemption waiver

from the Hamilton Integrated Research Ethics Board (review
reference 2020-11451-GRA).

We invited 25 physicians who met the selection criteria to
participate in the study; 21 accepted and consented to partici-
pate. Twenty experts completed round 1 and comprised the
Delphi expert committee for our study. Figure 1 shows the
flow of recruitment and modified Delphi rounds in the study.

Most of the experts were male (z = 14, 70%) and reported
their primary medical practice as emergency medicine (z = 16,
80%), with the remaining experts practising in family medicine
(n =3, 15%) or both (n = 1, 5%). The characteristics of the
Delphi expert committee are shown in Table 1.

Delphi expert committee

Physicians invited to participate on the

n=25
Excluded from participation
« Declined owing to workload n =3
« Did not respond n =1
Y

signed consent form
n=21

Physicians who accepted to participate and

Excluded
V] « Physicians who did not complete round 1 n =1

n=20

Round 1 questionnaire completed

Excluded
\ « Physicians who did not complete round 2 n =2

n=18

Round 2 questionnaire completed

Figure 1: Study course of recruitment and 2 rounds of the RAND/UCLA modified Delphi consensus survey.
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Table 1: Demographic characteristics of the Delphi expert
committee in the RAND/UCLA modified Delphi consensus
process
No. (%) of experts

Characteristic n=20
Gender

Male 14 (70)

Female 6 (30)
Province of primary practice

Ontario 18 (90)

Quebec 2 (10)
Primary medical practice

Emergency medicine 16 (80)

Family medicine 3 (15)

Both 1(5)
Length of practice, yr

0-4 2 (10)

5-9 5 (25)

10-14 2 (10)

15-19 2(10)

20-24 2 (10)

25-29 2 (10)

> 30 5 (25)
Medical director, Ontario paramedic 5 (25)
services

In round 1, 139 (92.7%) interventions achieved a 70%
consensus agreement among all experts for use in at least a
single subacute health care centre. All interventions included
in round 1 were considered and rated by all 20 participating
experts. The remaining 11 interventions that did not achieve
consensus were included in round 2, all of which were physi-
cal or physiologic therapeutic interventions. In round 2,
7 additional interventions reached consensus from experts for
use in at least a single subacute health care centre, with the
remaining 4 not reaching consensus. Two experts who com-
pleted round 1 did not complete round 2. Consensus results
in the RAND/UCLA modified Delphi exercise are shown in
summary by round in Table 2.

Of emergency department interventions that achieved
overall consensus, 103 (68.7%) were rated as suitable for a sub-
acute health care centre (Table 3). Of the remaining 47 inter-
ventions, 43 (28.7%) were rated as appropriate only for the
emergency department, and 4 interventions did not reach con-
sensus (2.6%). All 103 interventions were deemed suitable for
an urgent care centre, of which 46 were suitable for a walk-in
medical centre and 47 for a clinic led by nurse practitioners.

Of interventions requiring diagnostic imaging (Section 3), all
magnetic resonance imaging (MRI) and computed tomography
(CT) interventions were identified as only suitable for the emer-
gency department, whereas the remaining 2 imaging categories
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(radiography and ultrasonography) were rated appropriate for
urgent care centres. All interventions of CCI Sections 7 (other
health care interventions) and 8 (therapeutic interventions
strengthening the immune system) were determined to be
appropriate for subacute health care centres and nearly all inter-
ventions of Section 2 (diagnostic interventions) and 6 (cognitive,
psychosocial and sensory therapeutic interventions). The 4 inter-
ventions that did not receive consensus ranged in ratings of
50%-66% among experts. All interventions receiving consensus
for any of the 3 subacute health care centres are shown in Appen-
dix 1, available at www.cmajopen.ca/content/10/1/E1/suppl/
DC1, and results of the RAND/UCLA modified Delphi agree-
ment ratings for all interventions are shown in Appendix 2,
available at www.cmajopen.ca/content/10/1/E1/suppl/DCI1.

Our study showed consensus by primary and emergency care
physicians on what clinical interventions commonly per-
formed in the emergency department for nonemergent
patients transported by paramedics are suitable for alternative
settings of subacute health care. Specifically, 68.7% of
included emergency department interventions were rated as
suitable for conducting in urgent care centres, 30.7% in walk-
in medical centres and 31.3% for clinics led by nurse practi-
tioners, whereas 2.6% did not receive consensus.

Our results are consistent with previous research that sug-
gested that urgent care centres and similar subacute centres
can be reasonable avenues for treatment of nonemergent con-
ditions in patients who would otherwise be directed to the
emergency department.'*?” There is an absence of evidence
that measures the appropriateness of which emergency
department interventions could be conducted in subacute set-
tings, because most articles analyze patient conditions, diag-
nostics and medication administration.'**3% A 2010 study
using data from retail medical clinics, urgent care centres and
emergency departments in the United States reported that
13.7% to 27.1% of all patients in the emergency department
could be safely managed by urgent care; however, the types of
interventions were not reported.'* Using subacute centres to
offset visits to the emergency department has been evaluated
amply but has focused heavily on outcomes of patient satisfac-
tion and cost avoidances;'*?’ quality of care, care received and
simulation modelling may be more important indicators for
supporting models for paramedic redirection of patients.’!*?

"That most of the included interventions were found to be
appropriate for subacute centres acknowledges the confidence
that study experts have in the ability of subacute centres to
provide emergency department interventions. Of interven-
tions that were rated for the emergency department only,
many required sedation practices, intensive monitoring or
advanced emergency physician skills. The 4 interventions that
did not receive consensus all shared the same intervention
procedure of using a reduction technique to treat an injury.
Of Section 3 interventions involving diagnostic imaging,
equipment was determined as the limiting factor (not injury
site or physician interpretation).
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Table 2: Emergency department interventions receiving consensus through each round of the RAND/UCLA modified Delphi

survey
Round 1 Round 2 Cumulative result
Canadian Classification of
Health Interventions No. of No. (%) with No. of No. (%) with  No. (%) of interventions  No. of interventions

section* interventions  consensus  interventions  consensus with consensus with no consensus
1) Physical or physiologic 56 45 (80.4) 1 7 (63.6) 52 (92.9) 4
therapeutic

2) Diagnostic 8 8 (100) - - 8 (100)

3) Diagnostic imaging 73 73 (100) - - 73 (100)

6) Cognitive, psychosocial 1 11 (100) - - 11 (100)

and sensory therapeutic

7) Other health care 1 1 (100) - - 1 (100)

8) Therapeutic 1 1 (100) - - 1 (100)

interventions

strengthening the immune

system

*Description and origin of sections are described in the Methods.

Note: consensus = 70% consensus reached, intervention = main emergency department intervention, no consensus = 70% consensus was not reached.

modified Delphi process

Table 3: Health care centre that could conduct emergency department interventions receiving consensus in the RAND/UCLA

Acute centre

Subacute centre

Canadian Classification of No. of

No. of interventions
selected only for an

No. of interventions
selected for an NP

No. of interventions

No. of interventions selected for a WM

Health Interventions section* interventions ED selected for an UCC centre clinic
1) Physical or physiologic 52 10 42 27 29
therapeutic

2) Diagnostic 8 1 7

3) Diagnostic imaging 73 32 41

6) Cognitive, psychosocial and 11 0 11 11 10
sensory therapeutic

7) Other health care 1 1 1 1
8) Therapeutic interventions 1 1 1 1
strengthening the immune

system

WM centre = walk-in medical centre.
*Description and origin of sections are described in the Methods.

Note: intervention = main emergency department intervention, ED = emergency department, NP clinic = nurse practitioner—led clinic, UCC = urgent care centre,

An overarching goal of our study was to determine if we
could achieve consensus on which emergency department
interventions could be performed elsewhere, such that an
epidemiologic patient classification could be constructed to
inform redirection by paramedics. We recognize that
interventions alone are insufficient considerations for such
redirection programs. However, in combination with other
indicators (e.g., contextualized patient features) and
supports (e.g., education), knowledge of interventions
suitable for subacute health care centres has the potential to

support the construction of a patient classification model for
paramedic-initiated redirection from the emergency
department. Future research is required to incorporate
additional patient and administrative information into such
a classification to provide contextualization before
evaluating its validity for clinical guidance. Our findings
contribute toward informing the circumstances in which
paramedic service-based programs intended to support
redirecting patients bound for the emergency department
may be feasible and appropriate.

CMAJ OPEN, 10(1) E5



OPEN

Limitations

Our Delphi expert panel of emergency physicians was mostly
male, a limitation of purposive sampling, although we do not
believe this influenced the study’s results. An inherent limita-
tion of using secondary administrative data sets is the com-
pleteness of the procedural fields. Our data set was 63.7%
complete for the main interventions field in NACRS
(1319 388/2 070 260); this was expected because patients
admitted to hospital may have their emergency department
interventions recorded in the Discharge Abstract Database
instead of NACRS. In other instances, there was no interven-
tion completed during the visit, or the intervention was not
recorded. Our cohort size remained large and is trustworthy
based on our study objectives.

Individual judgments may be subjective given an expert’s
own evaluation of safety in selecting health care centres.
This limitation was minimized in the study design to include
only physicians with adequate knowledge of emergency and
primary care practices in Ontario; the Delphi committee
contained a high number of experts; and a detailed descrip-
tion of each health care centre was provided.

Our findings may not be generalizable in settings where
payment structures for health care, accessibility to subacute
care or ambulance availability are different. In addition, our
research was specific in terms of population (i.e., adult, non-
emergent and transported by ambulance), only included
emergency department interventions and did not take into
consideration any additional clinical details.

Conclusion

With a continued increase in the proportion of patients with
nonemergent or low-acuity conditions transported to emer-
gency departments by paramedic services, it is important to
explore features that support redirection programs so that
their effect on outcomes for patients and use of emergency
departments can be evaluated. Most interventions provided by
physicians in the emergency department to patients with non-
emergent conditions transported by paramedic services were
identified as suitable for subacute health care centres (i.e.,
urgent care centres, walk-in medical centres and clinics led by
nurse practitioners). Although focusing on interventions alone
has limitations, our results suggest there may be a patient
population suitable for redirection programs by paramedic
services in Ontario as a way of countering the emergency
department crisis.

Our findings may help to inform construction of a patient
classification system for patients with nonemergent condi-
tions for use by paramedic services that could be used to pre-
vent visits to the emergency department and to align para-
medic services with patient needs better. Future research is
required to augment our findings with additional patient and
hospital contextualization toward such a classification system.
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