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Abstract

Objectives
This study aims to describe the pro�le of patients and the barriers encountered in implementing an
emergency medical services (EMS)-initiated redirection program to non-emergency department (ED)
settings during the COVID-19 pandemic.

Methods
This is a retrospective cohort study. All EMS interventions during which the coordinating redirection centre
(Capitale-Nationale, Quebec, Canada) was called were reviewed. The centre was available weekdays
during working hours. On a voluntary basis, the on-site emergency medical technician (EMT) had the
opportunity to contact the redirection centre to initiate diversion of patients with non-urgent conditions to
a non-ED setting.

Results
Between April 27th, 2020, and October 26th, 2021, 2741 calls were received at the redirection centre, of
which 1206 patients were �nally diverted. Most redirected patients were female (62.0%) and 73.2% were
aged ≥ 60 years old. The initial 911 Medical Dispatch Priority Systems (MDPS) codes of those redirected
were sick person (37.3%) and falls (11.3%) while 58.9% were initially considered as low ambulance
priority level (P4, P7). The main complaints of redirected patients were non-traumatic lower limb pain
(17.8%), back pain (12.0%), neurologic disorder (8.3%), mental-health related condition (7.9%), skin
disorder (6.7%) and fall (6.5%). Patients were most frequently redirected to a general practice clinic
(45.1%), a community-based resource (20.1%) or their own family physician (11.9%). The main reasons
for not redirecting, available for 1112 interventions, were the potential for deterioration (88.8%), patient
not consenting to be redirected (7.2%) and no outpatient clinic availability (4.9%).

Conclusions
A redirection program initiated by EMTs was implemented in the context of the COVID-19 pandemic. Older
adults and those presenting with lower limb and back pain were the main populations redirected.
Promoting the program to paramedics and leveraging this opportunity to compare different models of
care are the upcoming steps.

Introduction
The increase in emergency medical services (EMS) requests exceeds population growth (1, 2). This
impactful trend is mainly driven by patients with low-acuity conditions (1, 2). Accordingly, a growing
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proportion of ambulance transport to emergency department (ED) is considered potentially unnecessary
and it is estimated that at least 20% of all ED visits could be safely managed at an alternative location
(3–6). Therefore, prehospital-initiated redirection programs to non-ED settings have been suggested to
optimize healthcare resource utilization (7–9). In recent years, many countries have implemented
different redirection strategies, either targeting patients with a speci�c problem (alcohol intoxication, etc.)
or a general population of patients with non-emergent conditions (10–12).

In the context of the anticipated sudden increase demand on ambulance services and EDs associated
with the COVID-19 pandemic that could have compromised access, quality of care, and patient safety,
healthcare stakeholders in the Canadian Province of Quebec have requested regional organizations to
develop and implement redirection strategies to non-ED settings following an EMS intervention. Hence,
the regional EMS-initiated redirection project in the Capitale-Nationale region (Quebec, Canada) was
developed and implemented. This study aims to describe the characteristics of the patients that were
redirected to non-ED resources during the �rst 18 months following the implementation of our
prehospital-initiated redirection program. The secondary objective was to describe the system and
patient-level barriers that prevented redirection of patients with a low acuity condition to a non-ED setting.

Methods

Prehospital system in the Province of Quebec
In the Province of Quebec (Canada), there is a single emergency number – 911 – for patients who need
immediate assistance. During a 911 call, a dispatcher assigns an ambulance level of priority and a
Medical Dispatch Priority System (MDPS) code, coordinates and mobilizes an ambulance to assist the
patient. A team of two paramedics thereafter intervene. Paramedics have a standardized 3-year training
oriented towards the care of acutely ill patients. Emergency medical technicians (EMT) provide
prehospital care, and all interventions are protocol driven. No other healthcare professionals can be
deployed on-site. Prior to implementing the redirection program, transport to an ED was mandatory
following the on-site EMT’s intervention regardless of the patient’s symptoms or conditions as per the
applicable Provincial law (Loi sur les services préhospitaliers d'urgence du Québec). Therefore, this was
the �rst opportunity to redirect patients with low acuity conditions in our setting.

Development of the prehospital-initiated redirection
program
The prehospital-initiated redirection program was developed and implemented on April 27th, 2020, in
collaboration with various partners from the frontline health network such as EMTs, frontline nurse
practitioners, socials workers, regional and provincial-level decision-makers as well as ED and family
medicine physicians. If a patient was considered to have a non-emergent condition after the on-site
clinical assessment, the attending paramedic could contact the coordinating redirection centre to initiate
a redirection to a non-ED setting. This process was voluntary, and the program was available from
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Monday to Friday during working hours. A Clinical decision tool was created to assist the paramedic
decision-making process (Fig. 1). Patients < 6 months old and those referred to an ED by a physician were
considered unsuitable for redirection regardless of the apparent acuity of their condition. No exclusion
relative to living situation or comorbidities was applied.

The redirection coordinating centre, led by professionals co-trained as paramedics and nurses, then
brie�y reviewed the cases with the on-site paramedic to screen for eligibility and, if considered
appropriate, coordinated the redirection process. Given the diversity of issues for which the population
relies on EMS, several care trajectories were developed with alternative resources such as primary care
clinics, 811 info-social (telephone resource), designated COVID-19 screening clinics, and other community
or home-based services.

Study setting and population
This study was conducted in the Province of Quebec, in the Capitale-Nationale Administrative Region.
Annually, paramedics of our region perform approximatively 70 000 interventions.

Outcome measures and data collection
The primary outcome was the pro�le of the patients for which the coordinating redirection centre was
contacted, including patients that were redirected to non-ED settings. Secondary outcomes were the main
barriers that impeded the redirection process.

Data were assessed retrospectively using the electronic program developed locally for the coordinating
redirection centre. Data were initially collected by the nurse at the coordinating redirection centre during
the call with the attending EMT. As the project was moving forward, new variables such as the 911
Medical Dispatch Priority Systems (MDPS) codes and the reasons for not performing a redirection were
progressively incorporated into the data collection process.

Data reporting and statistical analysis
Available data are presented using proportions, central tendency measures and their respective dispersion
metrics.

Ethics approval
This project was approved by the Research Ethics Board of the CIUSSS de la Capitale-Nationale (2022-
2353). 

Results
Between April 27th, 2020, and October 26th, 2021, 2741 patients were considered potentially eligible for a
diversion to a non-ED setting by the attending EMT, thus activating consultation with the coordinating
redirection centre. Finally, 1206 patients were redirected.
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Most patients (79.8%) for which the redirection centre was consulted were aged ≥ 60 years old while 99
(3.8%) were aged ≤ 18 years old. Patients were mostly female (60.1.%), and 65.3% EMS interventions
were conducted in a personal house, apartment, or condo (Table 1).
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Table 1
Characteristics of included patients

Characteristics of the patients All patients

N (%)

Patients redirected

N (%)

Patients not redirected

N (%)

  N = 2741 N = 1206 N = 1535

Sex

Female 1641 (60.1) 748 (62.0) 893 (60.9)

Male 1028 (37.5) 454 (38.0) 574 (39.1)

Missing data 72 4 68

Age (years)

< 30 187 (7.1) 110 (9.1) 77 (5.0)

30–59 397 (15.1) 211 (17.5) 186 (12.1)

60–79 934 (35.4) 420 (34.8) 514 (33.5)

> 79 1171 (44.4) 457 (37.9) 660 (43.0)

Missing data 106 8 98

COVID-19 status

Known COVID-19 positive 33 33 (2.7) 0 (0)

Location of the EMS intervention

House/apartment/condo 1369 (65.3) 649 (70.5) 720 (61.2)

Assisted living facility 684 (32.6) 254 (27.5) 430 (36.5)

Houseless 45 (2.1) 18 (2.0) 27 (2.3)

Missing data 643 285 358

911 dispatch ambulance priority level

P0 12 (0.5) 5 (0.4) 7 (0.5)

P1 238 (9.1) 111 (9.2) 127 (8.9)

P3 676 (25.8) 325 (27.0) 351 (24.7)

P4 213 (17.7) 115 (9.5) 98 (6.9)

P7 1 484 (56.6) 593 (49.3) 891 (62.7)

Missing data 118 3 115
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Of the 1206 patients redirected, 58.9% were initially considered as low priority (P4 or P7) by the 911
dispatch call centre compared to 41.1% of higher priority (P0, P1 or P3). Patients were most redirected to
a general family medicine clinic (45.1%), a community-based resource (20.1%), their own family
physician (11.9%) or redirected to the 811 Info-social, a telephone-based resource (3.3%).

MDPS were available for 1602 EMT interventions. The most frequent Initial 911 dispatch MDPS codes of
those redirected were sick person (37.8%), falls (11.9%) and traumatic injuries (10.9%) (Table 2).



Page 8/16

Table 2
911 Medical Dispatch Priority Systems (MDPS) codes

MDPS code (number) All patients

N (%)

Patients

redirected

N (%)

Patients not redirected

N (%)

  N = 1602 N = 847 N = 755

Sick Person (26) 617 (38.5) 316 (37.3) 301 (39.9)

Falls (17) 178 (11.1) 100 (11.8) 78 (10.3)

Traumatic Injuries (30) 144 (9.0) 92 (10.9) 52 (6.9)

Non-traumatic Chest Pain (10) 114 (7.1) 62 (7.3) 52 (6.9)

Non-Traumatic Back Pain (05) 110 (6.9) 70 (8.3) 40 (5.3)

Transfer/Interfacility/Palliative Care (33) 66 (4.2) 21 (2.5) 45 (6.0)

Abdominal Pain (01) 63 (3.9) 33 (3.9) 30 (4.0)

Breathing Problems (06) 55 (3.4) 21 (2.5) 34 (4.5)

Unconscious/Fainting (31) 48 (3.0) 26 (3.1) 22 (2.9)

Hemorrhage/Laceration (21) 44 (2.7) 21 (2.5) 23 (3.0)

Psychiatric/Abnormal Behavior (25) 36 (2.2) 21 (2.5) 15 (2.0)

Headache (18) 27 (1.7) 10 (1.2) 17 (2.3)

Heart Problems (AICD) 24 (1.5) 11 (1.3) 13 (1.7)

Tra�c/Transportation Incidents (29) 13 (0.8) 10 (1.2) 3 (0.4)

Stroke (28) 12 (0.7) 5 (0.6) 7 (0.9)

Allergies Reactions (02) 9 (0.6) 8 (0.9) 1 (0.1)

Police Assistant (AASPOL) 7 (0.4) 3 (0.4) 4 (0.5)

Diabetic Problems (13) 5 (0.3) 0 (0) 5 (0.7)

Overdose/Poisoning (23) 5 (0.3) 3 (0.4) 2 (0.3)

Eye Problems/Injuries (16) 5 (0.3) 2 (0.2) 3 (0.4)

AASINC 3 (0.2) 3 (0.4) 0 (0)

Electrocution/Lightning (15) 3 (0.2) 2 (0.2) 1 (0.1)

Choking (11) 3 (0.2) 1 (0.1) 2 (0.3)

Assault/Sexual Assault (04) 3 (0.2) 1 (0.1) 2 (0.3)
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MDPS code (number) All patients

N (%)

Patients

redirected

N (%)

Patients not redirected

N (%)

Convulsions/Seizures (12) 2 (0.1) 1 (0.1) 1 (0.1)

Carbon Monoxide/Inhalation (08) 2 (0.1) 1 (0.1) 1 (0.1)

Burns/Explosion (07) 2 (0.1) 2 (0.2) 0 (0)

Pregnancy (24) 1 (0.1) 0 (0) 1 (0.1)

Heat/Cold Exposure (20) 1 (0.1) 1 (0.1) 0 (0)

The main complaints of redirected patients were non-traumatic lower limb pain (17.8%), back pain
(12.0%), neurologic disorder (8.3%), mental-health related condition (7.9%), skin disorder (6.7%), fall
(6.5%) and general functional decline (5.7%) (Table 3).
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Table 3
Main complaints of redirected patients (N = 1206)

Chief Complaint N (%)

Lower limb pain 210 (17.8)

Back pain 141 (12.0)

Neurologic disorders 98 (8.3)

Mental Disorders 93 (7.9)

Skin disorders 79 (6.7)

Fall 77 (6.5)

General functional decline 67 (5.7)

Abdominal and pelvic pain 66 (5.6)

Upper limb pain 54 (4.6)

Gastrointestinal symptoms 46 (3.9)

Vital signs abnormalities 45 (3.8)

Head/Face lesions 34 (2.9)

Infections and �u-like symptoms 32 (2.7)

Ear-Nose-Throat (ENT) lesions 28 (2.4)

Chest pain 24 (2.0)

Medical equipment problems 20 (1.7)

Respiratory symptoms 14 (1.2)

Urinary symptoms 9 (0.7)

Joint pain (multiple) 8 (0.7)

Ocular disorders 8 (0.7)

Medication error 7 (0.6)

Intoxications 2 (0.2)

Missing data 44 (-)

Reasons for not diverting a patient after the coordinating redirection centre was called were available for
1112 interventions. The main reasons were the potential for deterioration or an exclusion criterion after
reviewing the case (n = 987, 88.8%), patient not consenting to be redirected (n = 80, 7.2%), no outpatient
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clinic availability (n = 59, 4.9%) and a patient initially referred by a doctor to be transported an ED (n = 40,
3.6%).

Discussion
Implementing a prehospital-initiated diversion program in our setting was feasible and allowed the
redirection of 1206 patients during its �rst 18 months, primarily to primary care clinics. Older adults were
the main redirected population, and conditions such as non-traumatic pain (lower limbs, back and upper
limbs) were the most frequent redirected complaints. Withdrawal of consent during the redirection
process and lack of community-based resources available were the main obstacles to redirecting patients
with non-emergent complaints to a non-ED setting and should be addressed to develop this opportunity
further.

A systematic review highlighted the scarcity of robust evidence relative to the effectiveness and impacts
of diversion strategies on healthcare service utilization and costs (13). System and patient-level barriers
to successful diversion were identi�ed. The reported proportion of patients suitable for diversion at a
system-level is often low (13). For instance, in a retrospective cohort study aiming to determine the
impact of redirecting low-acuity patients to advice-line nurses from the initial ambulance dispatch, only
two patients per day (0.8% of all received calls) were found eligible (8). In our study, approximately four
patients were redirected daily. As the redirection process was initiated by the on-site paramedic
voluntarily, we are unable to determine the number of patients potentially suitable for redirection. Similar
to other studies, timely access to community services posed a challenge in implementing our diversion
program (13).

At a patient-level, explicit refusal to be redirected to a non-ED setting is another important barrier
potentially impacting the usefulness of diversion programs. In a study aiming to assess the redirection of
patients with low acuity conditions to a telephone-based assessment by a nurse, only 18% of eligible
patients accepted the redirection to a non-ED location (14). The decision to request an ambulance is
multifactorial and complex. The perceived urgency, convenience and limited access to other healthcare
resources in�uence this decision (15, 16). Integration of patient's perspective and shared decision-making
is therefore essential to optimize this new model of care. In our cohort study, the proportion of patients, or
a relative, withdrawing the consent after the redirection process was initiated was 7.0%. However, this
proportion is likely an underestimation as we can expect that many patients who would have been
candidates for a diversion were not referred to our redirection centre because of the patient manifesting
its desire to be transported to an ED.

EMS act as a safety net for the general population, more so for older adults who constitute a vulnerable
group at much higher risk of adverse outcomes. In our cohort, they were the most frequently reoriented
population. The assessment of older adults can be challenging and factors such as frailty and social
support must be considered, even when confronted with an apparently benign and non-emergent
condition (17–19). In older adults, acuity and frailty are independent, but complementary measures
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associated with short-term outcomes and healthcare resource use (20). On-site assessment by a
paramedic allows the concomitant consideration of frailty, social support and environmental factors in
the decision-making process compared to redirection by telephone (21, 22). Furthermore, a single ED visit
can be associated with complications such as iatrogenesis, functional decline, exposition to potentially
low value and painful procedures and delirium in vulnerable older adults (23–25). Developing a patient-
centred trajectory of care considering the patient's needs and expectations while ensuring their safety,
maintaining their trust and avoiding unnecessary exposure to an ED could be especially valuable in older
adults (26). An example is the successful implementation of treat-and-release programs designed for
older adults who have fallen that led to a reduction in the number of ambulance calls (27). Developing
opportunities to maximize linkage with community-based services and the continuity of care would be
highly valuable from a vulnerable older adult's perspective (26).

The initial variable used to identify a patient as a potential candidate for redirection is heterogeneous in
previously described programs (13). The initial emergency ambulance dispatch priority level assigned
during the 911 call has been proposed for that matter by initiating redirection for patients who were
assigned a low ambulance priority. However, the accuracy and safety of this approach are unknown.
Interestingly, in our cohort study, almost 40% of redirected patients were initially assigned a higher 911
ambulance dispatch priority (P0, P1 or P3). Therefore, limiting diversion to patients with low ambulance
dispatch priority might be associated with missed opportunities. When assessing the patient on the �eld,
the accuracy of EMS professional' judgement in triaging and predicting the need for emergency care has
shown con�icting results and is likely context-speci�c (9). Paramedic judgment alone may be insu�cient
to make clinical decisions about identifying low-acuity patients suitable for redirection (28). In our
context, prehospital care is delivered by paramedics who are EMTs with training oriented towards the care
of acutely ill patients. Nevertheless, empowering prehospital care professionals might be bene�cial in the
emerging area of community paramedicine, but a paradigm change is required (29). While EMS provide a
wide range of services, they are primarily designed to care for acutely ill medical or traumatized patients.
Triaging patients with non-emergent conditions requires a different set of skills and data on training
processes needed to support this paradigm change are scarce. Finally, initiation of redirection in other
settings such as during the initial 911 call or following ED triage has also been proposed with mitigated
results (13). While the most e�cient setting to initiate a redirection has yet to be identi�ed, each strategy
is associated with its own advantages and limitations. Redirecting a patient by telephone can be the least
resource-intensive program, but the absence of direct patient contact raises questions about its safety.
ED-initiated redirection is associated with barriers such as the patient's perspective on reorientation as ED
care is often perceived as higher quality and more aligned with the patient’s perceived needs (15, 16).

Limitations
The generalizability of our results to other jurisdictions is unknown. The effectiveness of a redirection
program is likely context-speci�c and factors such as linkage and availability of community-based
resources vary between regions. Moreover, the number of included patients was limited, which may have
impacted our results. Also, we were unable to assess the safety and subsequent healthcare resource use
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of redirected patients as access to community-based resource' data was not possible for research
purposes. Furthermore, outcome selection and reporting inconsistencies between previously published
studies limit the direct comparison between the different redirection programs. Finally, available data
were limited to the interventions during which the redirection centre was contacted at the initiative of the
attending EMT. Therefore, our results might not be able to capture every patient that could have bene�ted
from redirection.

Conclusions
In the context of a public crisis – such as the COVID-19 pandemic – where emergency resources were
expected to be signi�cantly limited, EMS-initiated redirection strategies may be considered a feasible
alternative, even when prehospital care is performed by EMTs. Older adults were the primary group
bene�ting from redirection in our setting, and reorientation was feasible for carefully selected patients
with an initially high ambulance priority level. Future studies should focus on developing redirection
criteria and trajectories, monitoring patient’ safety and satisfaction, and measuring the impacts of such
programs on health care systems.
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