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Why Is This an Issue?
• Emergency department (ED) overcrowding is a known issue in Canada 

that puts patients’ lives and health at risk when treatment needs within 
the ED exceed the resources required to address them.1

• The causes and consequences of ED overcrowding are complex, 
varied, and extend beyond the ED.1-3 Left unchecked, ED overcrowding 
contributes to a deteriorating standard of care as staff become 
overworked and burned out.2

What Are the Potential Interventions to Address ED 
Overcrowding?
• This roundup of 87 new and emerging interventions intended to 

alleviated ED overcrowding complements CADTH’s Emergency 
Department Overcrowding: An Environmental Scan of Contributing 
Factors and a Summary of Systematic Review Evidence on 
Interventions.4

• Interventions were included in this report if they are not captured in 
CADTH’s complimentary report Emergency Department Overcrowding: 
An Environmental Scan of Contributing Factors and a Summary of 
Systematic Review Evidence on Interventions4 because they are either 
new or are not yet in wide use in EDs and health systems across Canada 
and could be reasonably be expected to affect ED overcrowding (e.g., by 
improving patient flow through the ED or reducing the number of people 
seeking care in the ED). Interventions that could address multiple causal 
factors (e.g., e-consult services) were also included.

What Is the Potential Impact?
• Decreasing ED overcrowding has the potential to improve the standard 

of care delivered to those accessing EDs and contribute to decreasing 
the burden on ED staff, regardless of the intervention or which 
contributing factor it aims to act upon.

• Some interventions that can alleviate ED overcrowding also have an 
impact on primary and community care; bolstering preventive care, 
increasing access to diagnostic testing for those who need it, and 
improving access to health care supports can improve health outcomes.

What Else Do We Need to Know?
• The pan-Canadian issue of ED overcrowding calls for real solutions. 

CADTH is examining the evidence and expert-informed considerations 
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and producing a series of publications about the causes and 
consequences of, and solutions to, ED overcrowding in health care 
systems across the country.

The interventions identified in this report may be of interest to senior health 
care decision-makers who are anticipating health system innovation and 
transformation.

Interventions Intended to Alleviate Emergency Department Overcrowding 3



CADTH Horizon Scan

Introduction
CADTH’s Horizon Scanning Service identifies and monitors new and emerging health technologies likely 
to have a significant impact on health care in Canada. The service scans and monitors health information 
sources to identify potentially important health technologies not yet widely used in Canadian health care 
systems. Summaries of current information about the use, effectiveness, cost, and implementation of these 
technologies are published regularly in CADTH Horizon Scan reports.

Purpose
This report complements CADTH’s Emergency Department Overcrowding: An Environmental Scan of 
Contributing Factors and a Summary of Systematic Review Evidence on Interventions.4 It identifies 
interventions intended to alleviate ED overcrowding not captured in the summary of systematic review 
evidence documented in this complementary report because they are new to, or are not yet in wide use in, 
EDs and health systems across Canada. The evidence behind the interventions included in this report was 
not assessed for quality. When available, research findings related to the interventions identified are reported; 
however, the purpose of this report is primarily the identification of new and emerging interventions.

The resulting report is a compilation of 87 new and emerging interventions published in articles, reports, 
conference abstracts, clinical trial registries, and other public sources of information (e.g., hospital websites) 
between 2018 and the first 7 months of 2023. This report uses a conceptual model developed by Asplin 
et al. (2003)5 that divides the emergency care system into 3 interdependent parts: input (arrival to the ED), 
throughput (flowing through the ED), and output (leaving the ED). The interventions are organized by the 
contributing factor to ED overcrowding (as reported in CADTH’s environmental scan),4 they are most intended 
to address. Eighty of the new and emerging interventions are distributed across 26 of the 42 categories of 
contributing factors. The remaining 7 interventions potentially address more than 1 factor. Figure 1 shows 
the percentage of interventions identified for each of 5 broad categories of factors contributing to ED 
overcrowding:

• input factors (those that influence the need for ED services and relate to patient access to the ED5)

• throughput factors (those that are focused within the ED5 and aim to encourage the appropriate and 
efficient flow of people and care throughout the ED)

• output factors (those that concern patient disposition5 or the efficient discharge of people 
from the ED)

• contextual factors (those that exist outside of the input, throughput, output groups)

• interventions addressing multiple contributing factors.
Interventions from Canada are identified with a maple leaf icon A throughout this report.
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Inclusion, Equity, Diversity, and Accessibility
As part of CADTH’s commitment to inclusion, equity, diversity, and accessibility, an equity lens is applied to 
CADTH reports and work. People from equity deserving groups may be disproportionately impacted by the 
effects of ED overcrowding. Some of the interventions identified in this report were intended to support the 
health and wellness of some equity deserving groups, including people experiencing houselessness, people 
with mental health needs, people with disabilities, children and youth, older adults (including residents of 
long-term care facilities), people without access to a primary care provider, and people living in rural and 
remote communities. CADTH recognizes that there are equity deserving groups who were not represented in 
the interventions identified in this report.

Not all equity deserving groups that may be disproportionately impacted by the effects of ED overcrowding 
were clearly represented in the interventions identified in this report. This does not mean people in these 
groups were not being served by the programs and services identified or included in the studies reviewed. 
Rather, they were not clearly identified as a group the intervention was intended to support. Equity deserving 
groups that do not appear to be supported by the interventions identified in this report include Indigenous 
people, Black people, people of colour, newcomers to Canada, members of the 2SLGBTQ+ community, 
people for whom English or French is not their first language, and people living in lower income households.

Figure 1: Percentage of New and Emerging Interventions Intended to Alleviate ED 
Overcrowding by Broad Contributing Factor

ED = emergency department. 
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Input Factors Contributing to ED Overcrowding
Input factors are those that influence the need for ED services and relate to patient access to the ED.5 They 
are also described as factors that cannot be controlled by the ED.6 CADTH’s environmental scan categorized 
input factors into the following themes: primary care and community health services, repeated visits and 
low acuity visits to the ED, growing patient volume and complexity of needs (e.g., increasingly severe or 
complicated care needs of people attending the ED), and access via multiple avenues.4 Using this framework, 
28 interventions were identified across 8 input factors contributing to ED overcrowding (Figure 2). 

Primary Care and Community Health Services

Community and Outpatient Care Service Issues

Mobile Integrated Health Response Teams A
In Thorold, Ontario, paramedics at the Niagara Emergency Medical Services formed an integrated 
interdisciplinary health team that works with local community groups to deliver patient-centred visits at 
home 24 hours a day, 7 days a week. The goal of this program is reduce the number of patients visiting the 
ED with low acuity needs, avoid using ambulance services when possible, and reduce or delay the need 
for long-term care or hospitalization.7,8 In Alberta, community paramedics are receiving extra training in 
areas such as gerontology, palliative care, and transfusion medicine to provide short-term management of 
low-acuity illnesses safely and effectively in the community.9 A similar approach is being studied in Italy 
where researchers are seeking to prevent ED visits and hospital admissions of people living in long-term 
care homes.10

Neighbourhood Model A
The neighbourhood model is an approach to personal support care where personal support workers (PSWs) 
are employed on a full-time salary to deliver care in the community. This approach allows PSWs to provide 
care more frequently, based on individual needs, while also reducing missed visits and staff turnover.8 In 
Hamilton, the St. Joseph’s Home Care Neighbourhood Model for Seniors at Risk offers an onsite team of 
PSWs and cleaners to work with seniors living in a City of Hamilton–managed apartment building to offer 
services such as housekeeping, personal support (e.g., dressing and undressing, help with premeasured 
medications), crisis intervention, and personal care (e.g., bathing).11

Community Support Teams A
In Alberta, CONNECT is a community support for to people in the province’s northern communities who 
are living with intellectual and developmental disabilities and mental illness, as well as their caregivers and 
care providers. The program’s services include crisis support, assessments, relationship building between 
families and services, supporting individuals who are moving from the hospital to the community, and 
helping clients access the services they need.12
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Figure 2: New and Emerging Interventions That Address Input Factors Contributing to ED 
Overcrowding

ED = emergency department; PriCARE = Primary Care–like Ambulance transports following Response for 911-Emergencies. 
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Rapid Access to Diagnostic Testing and IV Therapy in Long-Term Care A
Timely access to diagnostic testing and IV therapy may help reduce the need for ED services for people 
living in long-term care. To understand the potential impact of long-term care homes providing rapid access 
to services such as blood tests, X-rays, urine culture, and IV therapy, researchers in Ontario surveyed long-
term care homes and looked for associations between the services they offered and health administration 
database data. Rapid access to these services was found to reduce ED visits and expanding access could 
help more long-term care residents stay at home.13 Pilot projects that are meant to provide faster and more 
convenient access to diagnostic services such as X-rays and ultrasounds have also been announced by the 
government of Ontario at Humber River Hospital (Toronto) and the Royal Victoria Regional Health Centre 
(Barrie).14

Primary Care Issues

Same-Day Physician Access in Long-Term Care A
Timely access to physicians may help reduce the need for ED services by people living in long-term care. To 
understand the potential impact of same-day physician access in Ontario long-term care homes, researchers 
in Ontario surveyed long-term care homes and looked for associations between the services they offered and 
health administration database data. They estimated that 1 in 6 ED visits could be avoided if long-term care 
homes had same-day physician access.15

Nurse-Led Shared Medical Appointments A
With the goal of improving access to care and reducing health resource use by people with gastroesophageal 
reflux disease, dyspepsia, and irritable bowel syndrome, researchers in Calgary explored the potential impact 
shared medical appointments could have on patient care.16 Compared with usual care, the researcher found 
that patients who received nurse-led shared medical appointments had shorter wait times, fewer endoscopic 
exams, fewer re-referrals to gastroenterology, and reduced ED visits.

Attract Connect Stay Model A
Developed in Marathon, Attract Connect Stay is an approach to rural clinician recruitment and retention. The 
model focuses on creating community-centred strengths-based approaches to recruitment and retention; it 
is supported by a Health Workforce Recruiter Connector hired by the local community to provide supports to 
interested candidates.17

Community Pharmacy Primary Care Clinics A
In a pilot project, a partnership between the government, Nova Scotia Health, and the Pharmacy Association 
of Nova Scotia is working together to offer community pharmacy-based primary care clinics in areas of the 
province with the highest number of people without a family doctor. The pharmacist-led clinics will provide 
assessment and prescribing services for conditions such as strep throat, pink eye, diabetes, and chronic 
obstructive pulmonary disease. Prescription renewals and vaccinations will also be offered.18
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Embedded Physician Assistants in Rural and Remote Primary Care A
As part of its rural and remote clinician retention strategy, Ongomiizwin Health Services (Winnipeg) 
developed the physician extender program, which embeds physician assistants in primary health care teams 
in 1 hospital and several fly-in communities in remote areas of the province.19

Real-Time Virtual Support for Rural Physicians A
In British Columbia, the Rural Coordination Centre of British Columbia connects rural care providers, 
including physicians, nurses, and midwives, to a network of on-call peers using real-time virtual care services 
(e.g., Zoom or phone). The Instant Access and Quick Reply pathways are provided at no cost to practitioners 
in rural, remote, and First Nations communities across the province for all urgent and low acuity cases, and 
offer peer support for specialist consultations, second opinions, and ongoing patient support. The potential 
benefits of the program include improved recruitment and retention, strengthened community practice, and 
reduced isolation of health care providers.20

Repeated Visits and Low Acuity Visits to the ED

Low Acuity Visits
Please note that while CADTH’s environmental scan identified low acuity visits in the literature as a factor 
contributing to ED overcrowding, we acknowledge that there is also evidence that patients with low acuity 
presentations have minimal impact on ED overcrowding. We also understand that low acuity visits to the ED 
are valid and varied.

Remote Monitoring and Home Health Monitoring A
TEC4HOME Heart Failure is a remote monitoring program for people living with heart failure in British 
Columbia that is part of a 4 year research initiative to understand the impact of the program on ED visits, 
hospital admissions, and quality of life.21 People enrolled in a feasibility study for the program received 
a home health monitoring kit provided by Telus Health that includes a touch screen tablet computer and 
connected devices to measure blood pressure, oxygen saturation, and body weight. People enrolled in the 
program submit daily biometric measurements and responses to questions about their symptoms to a 
monitoring platform that alerts a monitoring nurse to changes such as rapid weight gain that may indicate 
a need for medication adjustments. The monitoring nurse also provides self-management education and 
advance care planning.22 A similar program for people living with chronic obstructive pulmonary disease is 
also being evaluated.23

QR Codes to Increase Use and Distribution of Discharge Instructions A
Effective ED discharge instructions can support patient safety and satisfaction and help reduce the number 
of preventable ED return visits but may not be provided to all patients. To increase the provision of discharge 
instructions and reduce barriers for staff, the Vancouver General Hospital placed QR codes linked to relevant 
discharge instructions in treatment rooms throughout the unit. The QR codes could be used by staff to help 
patients access the resources directly or send them to the patient via a deidentified text or email service.24
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Quality Improvement in Palliative Oncology A
To reduce ED visits by people receiving palliative care and improve their end-of-life care, the Odette Cancer 
Centre in Toronto implemented a model for improvement intervention intended to reduce monthly ED visits 
by patients enrolled in the centre’s palliative care clinic by 20% over 1 year. By improving access to after-
hours hospital and home care, researchers found the quality improvement intervention reduced the rate of 
ED visits by 24%.25

RELIEF Digital Health App A
The RELIEF (Remote Self-Reporting of Symptoms by Patients with Palliative Care Needs) app is web-based 
application that allows patients receiving palliative care to self-report daily symptoms with the goal of 
improving communication between the patient and their care team to ensure they can remain at home and 
receive timely adjustments in their care. Alerts triggered by the app can also be used by the care team to 
determine if a visit to the ED is needed. Use of the app has been studied at the Brampton Civic Hospital.26

People Who Access the ED Frequently

Used Cellphone Program for People Experiencing Houselessness A
Seeking to improve access to follow-up care and reduce the need for return ED visits, ED physicians at 
University Health Network (Toronto) started a program called Phone Connect that collects prepaid cell phone 
donations and provides them to people who visit the ED and are houseless, struggling with mental health or 
substance use, or socially isolated.27

Mobile Apps to Reduce Hospital Readmissions After Surgery A
ED visits and hospital readmissions often occur following surgeries. Mobile apps may help avoid these 
additional visits. To improve patient care after hospital discharge, the thoracic surgery team at St. Joseph’s 
Health Care Hamilton developed a mobile app to support patients and their families during the initial 
discharge phase of their home care. The app provides users with education resources, self-care reminders 
(e.g., for upcoming appointments, daily exercises), and asks them to complete a daily symptom survey. 
Survey results are monitored by a program nurse who is alerted to any concerning symptoms for follow-up.28 
Researchers at The Ottawa Hospital plan to study how2trak, a mobile app for self-assessing signs of surgical 
site infection following colorectal surgery.29 A similar study is also planned by researchers at Mount Sinai 
Hospital (Toronto).30

HEARTSMAP for Children and Youth With Mental Health Concerns A
To help reduce variability in the assessment and management of children presenting to the pediatric ED with 
mental health concerns, researchers at the BC Children’s Hospital (Vancouver) implemented HEARTSMAP, 
an electronic tool to support physicians with psychosocial assessments and disposition decision-making. 
Use of HEARTSMAP was found to reduce ED length of stay and return visits for pediatric mental health 
concerns.31
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Community Hospital–Based Heart Function Clinics A
Heart function clinics for people living with heart failure may help improve care and avoid ED visits and 
hospital readmissions. A cohort study of people in central Ontario living with heart failure reported that 
individuals referred to the local community hospital heart function clinic had better fewer all-cause and heart 
failure–related ED visits compared with individuals who were not referred to the clinic, despite living with 
more comorbidities than their peers.32

ED Return Visit Quality Program A
Ontario’s Emergency Department Return Visit Quality Program is a continuous quality improvement program 
that mandates that the largest EDs in the province conduct chart audits of some patients who return within 
72 hours of being admitted to the hospital and all patients who return within 7 days with acute myocardial 
infarction, subarachnoid hemorrhage, and pediatric sepsis who are admitted to hospital. The purpose of 
the program is for hospitals to identify the underlying causes of the return visits to develop interventions to 
address and prevent them in the future.33,34 Seventy-two–hour readmission audit and feedback has also been 
evaluated in Calgary.35

ED Avoidance Classification A
These authors outline a study that has taken place in 2019 in Hamilton, Ontario, (not published at the time 
of this writing) in which ED charts are retroactively assessed through a standardized tool to determine 
which patient who were seen in the ED could have been effectively assessed and cared for virtually or in an 
alternative subacute setting.36

Housing Placement Intervention to Reduce ED Readmissions
To understand how housing placement may impact the frequency of ED readmissions by people with mental 
health needs who are experiencing houselessness, a researcher in California evaluated a program that 
connected individuals to housing (e.g., shelters, room and board, or board and care) upon their discharge 
from the ED. Over a 3-month period, the program reduced readmissions for the 30 individuals enrolled.37

Growing Patient Volume and Complexity of Needs
No interventions intended to address the complexity of needs or increase in older adult patients input 
factors were identified.

Volume of Visitors

Surge Management and Prediction A
High uncertainty about demand for ED services can make planning appropriate resource levels in the ED very 
challenging. Surge management and prediction tools and strategies may offer ED administrators solutions 
to the ongoing causes of ED overcrowding.38-40 At sites across Newfoundland and Labrador researchers are 
using SurgeCon,41 a home-grown quality improvement initiative using ED and hospital data to apply real-time 
protocols to manage surges in ED visits before they occur, reducing ED length of stay.42,43 At Niagara Health 
– St. Catherine’s Site (Ontario) patient flow simulation exercises were used to help an interdisciplinary team 
decide where to offload ambulance arrivals and transfer patients needing a bed.44 In Toronto the Hospital for 
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Sick Children and St. Michael’s Hospital have both used forms of machine learning and artificial intelligence 
to understand when surges will happen in their EDs.45,46

Forecasting Daily Attendance at EDs
To help plan for the best use of ED resources and manage patient flow, researchers at a hospital in Lille, 
France, used time-series analysis to develop forecasting models based on retrospective daily pediatric ED 
attendance with the goal of accurately predicting daily demand for ED services.47 Moving these models from 
theory to practice, researchers in Finland developed a prospective ED crowding warning system to provide 
real-time hourly predictions.48 As more examples of predictive models emerge, researchers in Finland are 
also seeking to understand their accuracy.49

Access Via Multiple Avenues

Ambulance Arrival

Clinical Roles for Emergency Medical Communications Centres A
Through a rapid scoping review, researchers from Dalhousie University (Halifax) sought to understand how 
clinicians are supporting the work of emergency medical communications centres matching resources to 
patients’ needs. Roles for nurses, paramedics, and physicians were identified. These clinicians supported 
emergency medical services staff with patient triage, advice, referral to nonemergency care, and peer-to-
peer counselling. Alternatives to emergency care included self-care and referrals to general practitioners, 
pharmacists, and outreach programs.50

Referral by a Health Care Provider

PriCARE Patient Classification for Potentially Preventable ED Visits by Ambulance Transport A
The PriCARE (Primary Care–like Ambulance transports following Response for 911-Emergencies) 
classification system is being developed by researchers in Ontario to help inform ED diversion protocols for 
ambulances transporting patients with nonemergent conditions who may be suitable for care at facilities 
offering subacute care (i.e., facilities providing primary care or multidisciplinary care for patients without 
immediate or acute care needs) rather than EDs.51

Self-Referral

Real-Time Wait Time Reporting A
Reporting and displaying real-time ED wait times is a strategy that may help manage the expectations of 
people waiting in the ED for low acuity care or encourage patients to attend neighbouring EDs with shorter 
wait times.52,53 A 2022 scoping review looking at reporting of ED wait times in facilities across Canada to 
understand how widespread the practice is across the country and document the features of and information 
shared by wait time reporting systems used in Canada. The authors of this review concluded that wait 
time reporting is emerging as a practice in Canadian health systems and research into its effectiveness 
is needed.54
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Virtual Pediatric ED Visits A
During the early days of the COVID-19 pandemic, virtual care options emerged for services where they had 
not previously been used, including emergency care. At the Children’s Hospital of Eastern Ontario (Ottawa) a 
virtual pediatric ED was developed using secure video conferencing software embedded into the hospital’s 
EMR.55 Similarly, the Montreal Children’s Hospital’s pediatric ED implemented the WAVE (Waiting Room 
Assessment to Virtual Emergency Department) pathway using video-based telemedicine for some patients 
who were not critical, which was found to be both feasible and an acceptable way to deliver care.56

Minor Injury ED Appointment Bookings A
The Royal Victoria Regional Health Centre (Barrie) announced a pilot project that allows the public to book a 
same-day or next-day arrival time with the ED to be assessed and treated for minor injuries such a sprains, 
strains, or potential simple fractures to a limb. The project uses an online booking system and offers multiple 
booking times from Monday to Friday following completion of an assessment questionnaire. The goal of the 
pilot project is to reduce wait times for these services and avoid overcrowding during busy times.57

Throughput Factors Contributing to ED Overcrowding
Throughput factors are those that are focused within the ED.5 CADTH’s environmental scan categorized 
throughput factors into the following themes: consultation, testing, and decision delays; staffing 
considerations; and operational inefficiencies.4 Using this framework, 16 interventions were identified across 
6 throughput factors contributing to ED overcrowding (Figure 3).

Consultation, Testing, and Decision Delays
No interventions intended to address the consultations for people visiting the ED throughput factor were 
identified.

Diagnostic Testing and Procedures

Evidence-Informed Practice Change A
A multisite study was conducted at 6 centres in Western Canada to determine an evidence-based approach 
to treating atrial fibrillation, the most common heart arrhythmia seen in EDs. A stringent research strategy 
was employed to ensure the validity of the results, which showed that using the sedated synchronized 
cardioversion approach was equally safe but resulted in twice as many patients being ready for discharge 
from the ED within 4 hours.58

Disposition Decision Delays

Group-Facilitated Audit and Feedback A
This study, conducted in Calgary, sought to increase quality of care in EDs for pediatric patients with 
bronchiolitis through chart audits and pediatrician feedback. An assessment of pre- and post-intervention 
care revealed a statistically significant improvement in quality of care in EDs.59
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Canadian Syncope Risk Score A
Ottawa-based clinics are validating the Canadian Syncope Risk Score, which has been in development for 
more than a decade. This tool helps to differentiate serious from benign causes of syncope when patients 
arrive at the ED after a loss of consciousness, as well as assess the impact on ED wait times, resources, and 
patient safety.60

Barriers to Optimal Operational Efficiency
No interventions intended to address the patient processing throughput factor were identified.

Patient Triaging

Triage Kiosks
A review of 9 articles studied the use of patient-accessed ED kiosks to assist with self-triage to help alleviate 
ED pretriage wait times. Six of the 9 articles showed positive findings related to this strategy, with the main 
negative finding of the other 3 articles being low patient uptake.61

Machine Learning to Predict 30-Day Readmissions
These researchers investigated the accuracy and applicability of a decision tree-based machine learning 
model to predict patient readmission to the hospital and found a 94% accuracy for 30-day admissions. With 
this model, hospital administrators and decision-makers are better able to allocate resources to help reduce 
ED overcrowding through the reduction of patients returning to the ED after hospital discharge.62

Machine Learning Decision Support System for Patient Triage
A clinical trial conducted in New Zealand in 2021 and 2022 examined a decision support system at ED triage 
to predict hospital admission and longer ED length of stay using routinely collected data. This tool can help 
decision-makers and caregivers with resource allocation to improve efficiencies and quality of ED care.63

Artificial Intelligence-Assisted Triage
A proposed study of the Mediktor hospital tool to validate its ability to consistently and accurately triage 
patients with gynecological and obstetrical needs to help reduce the resource demands of triage on 
nursing staff.64

Machine Learning to Predict Patient Admission Status
These authors explore a framework for optimizing machine learning algorithms and forecast its 
applicability and practicality in predicting patients’ needs for hospital admission. Fifty-four models are 
developed and compared and found to show great promise in predicting patient needs, possibly alleviating 
crowding issues.65

Mobile Self-Triage A
In conjunction with an Ottawa hospital, an app called Symptoms Pal was developed and studied. The app 
guides the user through a series of questions to help differentiate who needs immediate help through an ED 
and who can wait for a primary care appointment or attend to their symptoms through self-care.66
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Figure 3: New and Emerging Interventions That Address Throughput Factors 
Contributing to ED Overcrowding

ED = emergency department.

Infrastructure

Free-Standing ED Model
With the effects of ED overcrowding on the whole hospital system in mind, these authors explored the free-
standing ED model (i.e., an ED that is not structurally connected to a hospital with inpatient services) through 
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the review of 23 papers and 12 case studies. Several structural and functional layouts are explored, analyzed, 
and compared among free-standing ED units in France, Spain, Sweden, Italy, and the US. The strengths and 
limitations are reviewed through this explorative study.67

Simultaneous Duties of Staff

Physician Leader Role A
Pre- and post-physician lead role implementation was studied in 2 tertiary Alberta hospital EDs, examining 
ED length of stay, emergency medical services hallway length of stay, physician initial assessment time, 
72-hour readmission rates, and left without being seen rates. Themes in provider feedback were related 
to facilitated patient flow, provider workload impacts, and patient safety, but varied between the 2 sites 
studied.68

Staffing Considerations

Staff Skill Mix

ED Peer-to-Peer Program A
The ED peer-to-peer program exists to provide ED physicians with immediate on-demand coaching and 
support for all types of patient presentations, ages, and acuity across Ontario. This resource was initiated 
in October 2022 for rural and remote physicians, and then expanded to all departments in June 2023. ED 
peer physicians are available 24 hours a day, 7 days a week to assist ED physicians with problem solving, 
approach, assessments, diagnosis, and treatments.69

Serious Gaming as an Educational Tool A
As EDs evolve, clinicians may need to develop new skills and competencies to manage the demands of 
higher patient volumes and patients with increasingly complex needs. Serious games (a genre of gaming 
intended to be both fun and educational) is an approach to training that could be adopted by new emergency 
clinician educators to help ensure they have the skills needed to work in today’s ED environment. One 
example is McMaster University’s (Hamilton) GridLockED, a serious game designed to help teach medical 
learners about teamwork and communication, patient flow, and roles in the ED.70,71

Education in Patient Flow for ED Staff
Patient flow through the emergency department is known to be important, but there has been limited 
academic inquiry into the skills and training needed for ED staff related to patient flow. Through a modified 
Delphi approach, the authors of this study reviewed the literature to identify 19 skills, 9 training strategies, 
and 12 training modalities, and included 39 and 28 participants in 2 rounds of study, respectively. They 
concluded that ED staff education on patient flow includes focusing on decisions that improving flow, 
managing patient backlog and surge, improving leadership skills and situational awareness, and allowing 
staff to work more effectively as a team.72
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Staff Ratios

Mandatory or Standardized Nurse-to-Bed Ratios
As a global independent authority on health care technology and safety, ECRI released a postpandemic 
report on nurse-to-patient ratios in the ED and their effect on patient safety and outcomes. Six studies were 
reviewed, and the authors concluded that the evidence consistently showed a relationship between nurse 
staffing levels and patient care quality. However, the authors noted that, because the evidence is limited, the 
relationships between staffing levels and outcomes is unclear.73

Discrete Event Simulation and Data Envelopment Analysis to Measure ED Performance and Efficiency
This study uses a discrete event simulation model to explore various resource allocation configurations 
for the ED environment and their impacts on desirable versus undesirable outcomes. Thirty-five potential 
configurations were examined and 21 were found to increase efficiencies or capabilities and/or decrease 
undesirable outcomes. The authors suggested this model and approach may assist health care decision-
makers with resource and facility management.74

Output Factors Contributing to ED Overcrowding
Output factors are those that concern patient disposition (e.g., to inpatient or outpatient care).5 CADTH’s 
environmental scan categorized output factors into the following themes: access block (when patients are 
unable to access appropriate hospital resources75) and boarding (the practice of holding admitted patients 
in the ED75,76), strained hospital-wide resources, and impediments to exiting the ED.4 Using this framework, 11 
interventions were identified across 5 output factors contributing to ED overcrowding (Figure 4).

Access Block and Boarding

Access Block

Discharge Lounges A
A discharge lounge is a place for patients to wait for a final treatment, transfer, or other intervention before 
leaving the hospital. Establishing this space allows ED rooms to become available sooner. A computer 
simulation study conducted with data from the Al-Zahra hospital (Iran) shows promise in making more 
efficient use of ED space and resources.77 The London Health Sciences Centre (London, Ontario) announced 
the opening of a discharge lounge at its University Hospital site in 2019.78

Changing Time of Discharge
The Sax Institute was commissioned to review published literature for solutions to access block, allowing 
expediency for patients requiring admission to the hospital from the ED. One such intervention is to 
orchestrate hospital resources and processes toward the expedited discharge of patients ready to leave the 
hospital, and doing so early in the day.79
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Figure 4: New and Emerging Interventions That Address Output Factors Contributing to 
ED Overcrowding

ED = emergency department.

Boarding

Enhanced Hospital-Wide Patient Flow
Multidisciplinary rounding was found to improve communication and collaboration in a large level 1 trauma, 
tertiary, regional transfer centre located in the southeastern US. This led to increased hospital-wide patient 
throughput by expediting discharges and helping prevent access block to ED admissions.80

Inpatient Hallway Boarding
This commentary related to the US system asserts that the cause of ED overcrowding is misaligned health 
care economics and financial pressures. Through a review of the literature, the authors list several solutions 
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to remedy ED overcrowding, including temporary boarding of patients on the ward as opposed to within the 
ED, which frees up ED space and resources, and is preferred by the patients, according to these authors.75

Demand on Hospital Resources Outside the ED
No interventions intended to address the gravity of inpatient care needs or staffing resources outside of the 
ED output factors were identified.

Inpatient Volume and Bed Availability

Accountable Care Team to Support Hospital Discharge
This is a pilot study of an Accountable Care Team aimed at taking a multidisciplinary, unit-based approach to 
identifying quality improvement opportunities, addressing inefficiencies, and assuring progress on hospital 
throughput to timely, effective, patient-centred discharge. The pre- and post-implementation study showed 
significant improvements in the use of this team with earlier discharges from the unit, allowing rooms and 
resources for ED admissions.81

Capacity Physician Role
A prospective observational study of the implementation of a capacity physician — a role to aid in 
patient access, progress of care, and discharge. This role was created because of capacity levels in the 
ED, communication and coordination gaps across clinical services, and capacity issues on the wards. 
Implementation of the role reduced patient length of stay, facilitated hospital transfers, helped reduce waiting 
times for ED admissions, and was deemed to be a success.82

Discrete Event Simulation for Bed Capacity Management
Simulation scenario testing was undertaken to optimize hospital bed numbers, reduce length of stay, reduce 
discharge delays, and evaluate alternative solutions to bed management. Over occupancy and bottlenecks 
on the wards, particularly the surgical ward, was found to be a problem affecting hospital flow and ED 
overcrowding. The optimal solution was deemed to be an inpatient bed occupancy of 70% to 85%.83

Impediments to Exiting the ED
No interventions intended to address the transport delays and inefficient care transfer processes output 
factor were identified.

Inpatient Capping or Inpatient Blocking

Partially Flexible Routing Algorithm
A partially flexible routing algorithm is a model to assist in assigning patients admitted to the ED to inpatient 
wards. The partially flexible system, as examined through this simulation study, expedites admissions while 
preserving quality care and staff satisfaction.84

Follow-Up and Alternate Level of Care Resources

Reintegration and Reactivation Care Models in Long-Term Care and Congregate Living A
Pine Villa is a supportive transitional home in Toronto geared toward patients who no longer need acute 
care hospital resources, but lack home or community supports or are awaiting long-term care facility 
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availability.8,85 “Reactivation care centres” in the Greater Toronto Area specialize in activation therapies that 
are meant to support patients who no longer require acute care in their transition back to home or who are 
moving to an alternate level of care.86

Complex Care Hub
The complex care hub is a service that supports patients who need care and monitoring by providing it in 
their homes with the support of a community paramedic, a nurse navigator, and a general internist, as well as 
safety protocols and communication channels.87

Patient Hotels
With a hotel room costing far less than an acute care hospital bed, patients residing in the latter who no 
longer need hospital services but are awaiting a long-term care facility or other arrangement could take 
advantage of supportive care provided in hotel beds, as has been implemented in some countries.88

Contextual Factors Contributing to ED Overcrowding
Contextual factors are those that exist outside of the input-throughput-output categories. These factors may 
be applicable at the ED level (micro-level factors); hospital- or health system–wide level (meso-level factors); 
or broader socioeconomic, sociocultural, and institutional level (macro-level factors). Using this framework, 
25 interventions intended to address meso-level contextual contributing factors were identified (Figure 5).

No interventions intended to address micro-level contextual factors (i.e., ED closures and crisis fatigue) or 
macro-level contextual factors (i.e., insurance policies, lack of political will, population growth and shift, and 
seasonality and temporal patterns) were identified.

Meso-Level Contextual Factors
Meso-level contextual factors are those that are applicable at the hospital-wide and the health system 
levels. CADTH’s environmental scan used the Consolidated Framework for Implementation Research 
(CFIR) construct of the Outer Setting domain to help inform this category. As defined in the CFIR, the Outer 
Setting is “the setting in which the inner setting exists, and that there can be more than one level within the 
Outer Setting.”89 The environmental scan identified 2 levels belonging to the Outer Setting: the hospital and 
the health system. The ED exists within both settings. Nine categories of meso-level contextual factors 
were identified in the environmental scan: limited post-acute care and alternate level of care resources, 
elective surgeries, limited health resources, entrenched hospital culture, limited resources for mental health 
and substance use, community hospital closures, limited inpatient workforce, limited care hours, and 
misalignment of leadership and priorities.4

No interventions intended to address the community hospitals closures or misalignment of leadership and 
priorities meso-level contextual factors were identified.
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Figure 5: New and Emerging Interventions That Address Meso-Level Contextual Factors 
Contributing to ED Overcrowding

ED = emergency department.
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Limited Post-Acute Care and Alternate Level of Care Resources

Virtual Urgent Care A
In response to the COVID-19 pandemic, 14 virtual urgent care initiatives were funded as pilot projects by the 
Ontario Ministry of Health. Researchers in Toronto compared 30-day health care utilization and outcomes 
of patients accessing virtual urgent care to similar patients who accessed traditional in-person ED services; 
they concluded that virtual urgent care may be an alternative for people with minor medical concerns but 
cautioned that people discharged from these services may be more likely to have return ED visits within 30 
days compared to patients who accessed in-person ED services.90

Alternate Outpatient Accommodation for Patients Who Are Antepartum, Stable, and Hospitalized A
Pregnant people at risk of premature delivery who live in remote communities are often transferred to tertiary 
care centres for care. While continuing care and monitoring can often be provided in outpatient facilities, 
patients from remote communities who are stabilized may remain in hospital if their home community does 
not have neonatal intensive care facilities. Using a quality improvement approach, researchers in Edmonton 
sought to understand the barriers and facilitators to establish alternative accommodations for people who 
are pregnant and hospitalized in an out-of-town facility.91

Postpartum Community Care Program A
Postpartum hypertension programs are uncommon in Canada but could be a solution to help avoid 
complications that lead to ED and clinic visits. Researchers in Calgary used the administrative data and chart 
reviews of pregnant people followed by the Calgary Antenatal Community Care Program for hypertensive 
disorders to understand risk factors for postpartum ED visits and determine if a postpartum program would 
be cost-effective.92

Supportive Oncology Care at Home
New ways of managing nonmetastatic pancreatic cancer using multidrug chemotherapy may lead patients to 
more frequently seek emergent care or become hospitalized to manage cancer symptoms or treatment side 
effects. The Supportive Oncology Care at Home pilot study offered patients with pancreatic cancer receiving 
care at Massachusetts General Hospital or Newton-Wellesley Hospital in Boston access to a dedicated 
oncology-trained multidisciplinary hospital-at-home team that worked collaboratively with the patient and 
their primary oncology team to provide remote monitoring, hospital-at-home care, and communication of 
important information. The program was reported to decrease ED visits and hospitalizations.93

Outpatient Parenteral Antimicrobial Therapy A
Outpatient parenteral antimicrobial therapy (OPAT) is recognized as a safe and effective patient-centred 
alternative to hospitalization. In 2016, a dedicated OPAT clinic was established at Sunnybrook Health 
Sciences Centre (Toronto) as part of a quality improvement initiative to provide centralized follow-up to 
people receiving OPAT. The clinic operates 5 days a week during regular business hours and is staffed by 
a rotating group of infectious disease physicians supported by a specialist nurse and an administrative 
assistant whose services are shared with other clinics. With the aim of preventing unnecessary ED visits, the 
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OPAT clinic offers guaranteed access to an infectious disease physician and a single point of contact for any 
OPAT-related issues.94

Elective Surgeries

Telehealth Support of Elective Surgery Pathways A
The number of outpatient elective surgeries in Canada is increasing and cancellations and complications 
occur frequently. Digital health interventions may help improve care pathways for patients affected by these 
issues. To understand the potential cost benefits of implementing a dedicated telemedicine service for 
perioperative patients undergoing day surgeries, researchers at the University of Montreal will collaborate 
with LeoMed, a telemedicine provider, on a clinical trial that will provide patients with personalized support 
using a digital app.95

Limited Health Resources

Continuous Quality Improvement Model A
Continuous quality improvement initiatives may be a helpful strategy for making the most of limited health 
care resources. At the Juravinski Hospital and Cancer Centre (Hamilton), staff in the oncology day services 
unit used continuous quality improvement tools to allow more same-day appointments for the growing 
number of patients requiring ongoing support, helping them avoid visits to the ED and hospital admissions.96 
In Brampton, quality improvement initiatives for the care of children and adults living with sickle cell disease 
were used to implement a new adult clinic and develop new educational resources for patients and staff with 
the goal of reducing hospital admissions.97

Centralized Wait Lists A
Centralized wait lists that are used by many health systems to assign patients to the next available 
provider to improve access to care. Researchers in Canada seeking to understand how the design and 
implementation of centralized wait lists affect access to health care services conducted a realist review. The 
authors concluded that provider behaviour and preferences may limit the effect of centralized wait lists on 
access to care and may also lead to inequitites.98

Entrenched Hospital Culture

Accountability Frameworks
Timely, quality care received at the right time from the right health care providers is a goal of any high-
performing health care system. Accountability frameworks are when all parts of the health care system 
(including programs and specialists) explicitly understand that they are responsible for ensuring their target 
populations can access and receive care. Adopting such a framework may help reduce ED overcrowding by 
ensuring patients do not have to wait unreasonable amounts of time for primary care, surgeries, diagnostic 
imaging, and so forth.99

Mutual Acculturation of Hospital and ED Staff
Conflicts during patient handoff from the ED to other hospital services can negatively impact quality of care. 
To understand these conflicts and their potential solutions, researchers in Boston conducted focus groups 
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with ED and internal medicine staff. In additional to pragmatic solutions, such as clearer documentation and 
pathways for patient disposition, participants suggested mutual acculturation activities such as developing 
joint training and leadership meetings and hosting social events.100

Limited Resources for Mental Health and Substance Use

Mental Health EDs Integrated Into General EDs A
The General and Civic campuses of The Ottawa Hospital provide specialized services to assess people 
who present to the ED with a psychiatric illness and are in crisis. The hospital’s Psychiatric Emergency 
Service is located in the ED in a small, low stimulation, secure space with other design features such as 
closed-circuit TVs and panic alarms to help minimize risks to patients and staff. Patients are assessed by a 
multidisciplinary team and those requiring additional care are referred to other programs, as required.101

Stepped-Care Mental Health Services A
The Ontario Structured Psychotherapy Program offers a stepped-care pathway delivered across 4 mental 
health hospital hubs and multiple community-based sites to treat depression and anxiety.8 Depending on 
their needs, the stepped-care model offers people in the program access to a variety of services, including 
group psychoeducation, clinician-supported internet-based cognitive behaviour therapy, self-management 
workbooks, or in-person psychotherapy. Adults accessing the program at CAMH (Toronto) are offered coach- 
or clinician-supported self-led resources or face-to-face cognitive behaviour therapy sessions delivered in 
person or virtually, depending on what best matches the person’s needs.102

Telepsychiatry A
In response to decreasing access to emergency psychiatric services in Winnipeg, an emergency 
telepsychiatry service was established using the province’s secure MBTelehealth network.103 Using feedback 
from a survey exploring perceived barriers to such a service, a hub-and-spoke emergency telepsychiatry 
service opened in 2017. Daytime coverage was provided by a core team of salaried psychiatrists with after-
hours service managed by a pool of psychiatrists and psychiatry residents. The Vitalité Health network in 
New Brunswick has also implemented telepsychiatry services to ensure access to psychiatric services in 
community hospitals.104

Mobile Mental Health Crisis Teams for Youth A
Access to youth mental health services in Canada is limited despite interventions in childhood being critical 
to long-term mental health. Through a systematic review of the literature, researchers from Sunnybrook 
Hospital (Toronto) looked at the use of mobile mental health crisis teams for youth and explored team 
composition, interventions offered, outcomes measured, and impact on the communities the teams 
served. Despite sparse evidence, the authors concluded mobile mental health crisis teams for youth had a 
positive impact compared with traditional care, including reducing ED visits, and should be considered as an 
enhancement to the mental health system.105

Acute Care Bundle for Child and Youth Mental Health and Addictions Care A
Researchers in Alberta plan to evaluate a novel, acute care bundle to help standardize a patient-centred 
approach to caring for children and youth experiencing a mental health or addictions crisis who have been 
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brought to the pediatric ED. The bundle consists of 3 components intended for use as a whole or in part, as 
appropriate:

• using the Ask Suicide-Screening Questionnaire (ASQ) to standardized assessment of self-harm risk at 
triage and allow risk stratification

• using the HEADS-ED mental health and addiction screening tool to evaluate the mental health of 
those screened at high risk of self-harm on the ASQ

• implementing the Choice and Partnership Approach to shared decision-making during follow-
up care.106

Onsite Rapid-Access Addiction Clinic A
In response to increased substance-related ED visits, researchers in Edmonton evaluated the need for a 
rapid-access addiction clinic that would offer onsite addictions medicine assessment, medical therapy such 
as opioid agonist treatment, counselling, harm reduction, and social stabilization. The authors concluded 
that if such a service were made available at least 4 people would be referred to an onsite clinic each day.107

Text Messaging–Supported Transition for Young People Experiencing Early Psychosis A
In a study protocol, researchers at CAMH (Toronto) evaluated the use of a text messaging–supported 
intervention to improve the transition of young people presenting to the ED with psychosis to early psychosis 
intervention services. Text messages will be used to send reminders and psychoeduction resources, and for 
check-ins, with the goal of supporting first attendance at consultation appointments.108

Assertive Community Treatment A
Since 2012, the Centre Hospitalier de l’Université de Montréal has provided outreach services, housing 
support, and integrated care to people experiencing early psychosis and substance use disorder through 
its intensive assertive community intervention team (EQIIP SOL). The approach, which uses a team of 
psychiatrists, nurses, social workers, and occupational therapists to provide intensive case management, 
may particularly benefit youth who are houseless and experiencing early psychosis and substance use 
disorder, who are at a higher risk of poor outcomes than their housed counterparts when combined with 
other early intervention services.109

Crisis Intervention Teams
People waiting for access to community mental health services are often housed in the ED, a phenomenon 
sometimes called psychiatric boarding. In countries like Canada, psychiatric boarding has increased as care 
for people living with mental health issues continues away from institutionalization and underresources 
other mental health services. Crisis interventions teams are community-based partnerships that include 
dedicated resources for assessment, crisis response, and referral that may help reduce length of stay for 
people with mental health issues being housed the ED.110

Psychiatric Care Mentors
Individuals experiencing houselessness and living with mental illness may experience high rates of hospital 
readmission. Seeking to understand the potential impact of connecting people experiencing houseless and 
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mental illness to peer mentors on hospital readmission rates, 1 study looked at how a team of psychiatric 
care mentors could support individuals experiencing houselessness in receiving the health care services 
they need.111

Targeted Diversion Programs for People Experiencing Houselessness A
People experiencing houselessness with drug or alcohol intoxication are often taken to the ED for low acuity 
and nonacute care because alternative options do not exist. Opportunities to divert individuals to more 
appropriate and supportive settings are being explored. The University Health Network (Toronto) opened 
an 11-bed, 24-hour stabilization and connection centre staffed by harm reduction workers, peer support 
workers, case workers, and an on-call physician to offer an alternative to the ED for people experiencing 
houselessness who have alcohol intoxication but do not require urgent or acute medical care.112 In Ottawa, 
Ottawa Inner City Health operates the Targeted Emergency Diversion program to allow people experiencing 
houselessness to detox in the community.8 Similar diversion strategies have also been evaluated at Health 
Sciences North (Sudbury).113

Limited Inpatient Workforce

Supportive Nursing Recruitment A
Recognizing that current recruitment processes did not meet the London Health Sciences Centre’s (Ontario) 
COVID-19 recovery needs, a multidisciplinary team of administration, professional practice, human 
resources, corporate education, and front-line charge nurses developed a new approach to critical care 
nursing recruitment and retention over 6 months. In collaboration with new, current, and retired nurses, the 
team designed new processes focused on mentorship, education, job-sharing, and flexibility that recognize 
prior work experience, respond to individual learning needs, and are supportive of new graduates entering 
critical care nursing practice.114

Limited Care Hours

24 Hours a Day, 7 Days a Week, 365 Days a Year Attending Radiologist Coverage A
Providing access to hospital services so patient access is available year-round, 7 days a week and 24 hours 
a day are potentially helpful and high-impact solutions to ED overcrowding.75 At the Vancouver General 
Hospital researchers evaluated pilot projects offering 24 hours a day, 7 days a week, 365 days a year 
coverage by an attending radiologist to understand the impact of expanding services on ED length of stay, 
disposition time, and other outcomes that affect patient flow through the ED.115-117

Optimizing ED Return Visits for Ultrasound Services A
Because access to after-hours services is often limited, ED physicians may have patients return to the ED 
for next-day ultrasound services. With the goal of reducing return visits for next-day ultrasound by 50% 
over 6 months, researchers in Saskatchewan developed and implemented a new clinical pathway help 
guide physicians to determine the appropriate location (e.g., community ultrasound clinics) and timing 
of ultrasound services. Working collaboratively with ED physicians, the new clinical pathway saw a 54% 
reduction in next-day return visits 6 months after implementation in January 2022.118
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After-Hours Primary Care in Long-Term Care Homes A
People living in Ontario long-term care homes may be at increased risk of low acuity, evening ED visits on the 
same day they have a visit from a home care nurse. Hypothesizing that these increased ED visits could be 
reduced when long-term care home residents have access to after-hour primary care, researchers conducted 
a case-crossover study of residents of Ontario long-term care homes and concluded that increasing after-
hours access to primary care could reduce some low acuity visits in this population.119

Interventions Addressing Multiple Contributing Factors to ED Overcrowding
The 7 interventions identified in this category may potentially impact or address more than 1 input, output, 
throughput, or contextual factor contributing to ED overcrowding (Figure 6).

Hospital Command Centre Model A
Humber River Health (Toronto) employs a command centre centralized operating system that combines 
advanced technology with dedicated staff to function as a nerve centre for the organization. The centre 
has expanded several times from an initial focus on hospital flow to improving diagnostics and clinical 
outcomes, and is now extended into home and community care. The improvements of this arrangement 
include a culture of quality improvement, financial benefits, better workflow, better clinical outcomes, 
and increased hospital capacity, which assists with the problem of ED overcrowding.120 The feasibility 
of establishing a hospital capacity command centre has also been studied by McGill University’s Health 
Technology Assessment Unit (Montreal).121

NICE Recommendations for Research for Emergency and Acute Medical Care in over 16s
The National Institute for Health and Care Excellence’s (UK) guideline 94 is a recommendation for research 
into 17 areas sure to have an impact on ED access and overcrowding. These include extended access to 
general practitioners, community nursing, and social care services; expedient access and results from 
diagnostic services; adjuncts like clinical call handlers and decision support technologies; and minor injury 
units and urgent care centres.122

Rapid-Access Chest Pain Clinics A
This retrospective observational study based in Regina and Saskatoon examined whether patients with chest 
pain, a common ED presentation that requires many ED resources, could be safely managed in an alternative 
way. The results of the study were positive, with the majority of those studied deemed to be eligible for care 
outside the ED environment.123

e-Consultations A
Electronic clinician-to-clinician communication may help alleviate the need for face-to-face visits to 
specialists and improve access to care for patients with a variety needs. An Eastern Ontario study examined 
the feasibility, safety, and satisfaction of e-consultations with pediatric orthopedic specialists using the 
BASE eConsult service. E-consultations led to 68% of cases avoiding in-person appointments, and 97% of 
the primary care providers found the value of the care good or excellent. This innovation saved time and 
resources for patients and providers.124 An analysis of data collected from participants in the pan-Canadian 
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Connected Medicine collaboration concluded that virtual consultation services (e.g., BASE eConsult 
and RACE) were widely used and impacted the referral practices of primary care providers and could be 
effectively scaled and spread across Canadian jurisdictions.125 Evidence about the clinical outcomes of 
international e-consultation services has also been reported in a 2021 systematic review.126

Figure 6: New and Emerging Interventions That Address Multiple Factors Contributing to 
ED Overcrowding

ED = emergency department; ER2 = Emergency Room Evaluation and Recommendations; NICE = The National Institute for Health and Care Excellence.

ER2 Deep Learning Tool to Predict ED Length of Stay A
This Montreal-based study examined how the implementation of an Emergency Room Evaluation and 
Recommendations (ER2) tool affected hospital admissions and ED length of stay for older people with major 
neurocognitive disorders. While the tool led to fewer hospital admissions, it was associated with longer ED 
length of stay.127

Mental Health Services in Supportive Housing
This study evaluated the success of implementing an outpatient collaborative mental health care initiative 
in supportive housing that included multidisciplinary support for tenants, tenant engagement, and staff 
capacity-building. This supportive, preventive approach stands to decrease incidents of mental health 
instability that may require those affected to seek help in EDs.128

Real-Time Locating System to Identify ED Bottlenecks and Inefficiencies
This descriptive, retrospective study examined the use of real-time location system data in combination 
with other traditional data to track patient flow through the ED. Bottlenecks and delays were identified along 
with the finding that traditional tracking data are insufficient to study this flow for the purpose of quality 
improvement initiatives.129
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Methods
CADTH’s Horizon Scanning Service identifies and monitors new and emerging health technologies likely 
to have a significant impact on health care in Canada. The service scans and monitors health information 
sources to identify potentially important health technologies not yet widely used in Canadian health care 
systems. Summaries of current information about the use, effectiveness, cost, and implementation of these 
technologies are published regularly in CADTH Horizon Scan reports.

An information specialist conducted a literature search on key resources including MEDLINE, the Cochrane 
Database of Systematic Reviews, the International HTA Database, and the websites of Canadian and 
major international health technology agencies, as well as a focused internet search. The search approach 
was customized to retrieve a limited set of results, balancing comprehensiveness with relevancy. The 
search strategy comprised both controlled vocabulary, such as the National Library of Medicine’s MeSH 
(Medical Subject Headings), and keywords. Search concepts were developed based on the elements of 
the research questions and selection criteria. The main search concepts were overcrowding, emergency 
medicine (emergency departments, emergency medical services, and emergency medicine personnel), and 
interventions. CADTH-developed search filters were applied to limit retrieval to the Canadian context. The 
search was completed on July 17, 2023, and limited to English-language documents published since January 
1, 2018. Conference abstracts were included in the search; the abstracts were limited to English-language 
results published since January 01, 2021. A supplemental literature search was conducted in Scopus and 
PsycINFO, as well as a focused internet search, for literature in the engineering, management, and operations 
fields. The search was conducted between June 20 and 23, 2023, and limited to English-language documents 
published since January 1, 2018. Additional potential interventions for inclusion were identified by the report 
authors, members of CADTH’s ED overcrowding project team, and members of the Health Technology Expert 
Review Panel (HTERP). Due to the number of search results and project time constraints, database search 
results, clinical trial results, and engineering search results where only screened back to those published 
since January 1, 2020. All grey literature search results and conference abstract results were screened.

Potential new and emerging interventions were screened by 1 report author and reviewed by the 1 project 
team member to ensure none of the potential interventions overlapped with the findings of CADTH’s 
summary of systematic review evidence.4 A final list of new and emerging interventions was categorized by 
1 report author according to the contributing factor to ED overcrowding they were most intended to address. 
Categorization of the final list of interventions was reviewed by 1 project team member to ensure they 
matched the contributing factors as reported in CADTH’s environmental scan.4

The completeness of the interventions included in this roundup was validated through an engagement 
exercise with 1 ED physician with a known interest in the intersection of ED overcrowding and health care 
innovation, digital health, virtual care, artificial intelligence, learning health systems, quality improvement, 
and so forth.
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What Else Is CADTH Doing?
This report is part of a series of publications that CADTH will produce on the topic of ED overcrowding in 
Canada as an update to the 2006 publications.130-133 Separate publications not described in this report were 
published in October of 2023 to address:

• the factors contributing to ED overcrowding in Canada

• which interventions effectively alleviate ED overcrowding (summary of systematic review evidence)

• the impact ED overcrowding has on quality of care and patient safety (i.e., the risks of overcrowding), 
and on health professional learner experience and staff well-being

• how ED overcrowding in Canada has changed since the last series of reports

• a summary of CADTH’s multistakeholder dialogue sessions.
HTERP will use the CADTH deliverables as inputs into deliberations that will result in the development of 
guidance and response to addressing the decision problem of what evidence-informed solutions should be 
considered to guide decision- and policy-making to effectively alleviate overcrowding of adult and pediatric 
ED services in urban, rural, and remote health care settings in Canada?

From the outset of CADTH’s work on ED overcrowding, we considered how to explore and understand 
Indigenous Knowledges and the perspectives and experiences of Indigenous Peoples who engaged (or 
faced barriers to accessing) with health care services in overcrowded EDs in Canada. We understand 
that Indigenous Peoples’ experiences, values, needs, and priorities are important for understanding and 
improving the state of health services provided in the EDs and informing decision-making around the 
potential solutions to ED overcrowding in Canada. Ultimately, after careful deliberation with CADTH’s 
Strategic Partner, Indigenous Engagement and Partnerships, we decided that, in the interest of fostering 
culturally safe practices, it would not be possible to appropriately seek input from Indigenous Peoples 
regarding their perspectives and experiences for several reasons. CADTH set the timelines of the 
projects and research design to respond to short-term decision-making needs, which precluded the 
ability to engage with Indigenous Peoples and Knowledges appropriately. Without adequate time to 
develop respectful and meaningful relationships with Indigenous Peoples to inform this work, CADTH is 
aware that any attempt to reflect Indigenous Knowledges and voices would not be culturally appropriate 
or safe, and could further perpetuate harm. CADTH acknowledges the lack of engagement and inclusion 
of Indigenous perspectives and voices as a major limitation and gap. In the spirit of reconciliation, 
CADTH is committed to engaging with Indigenous partners to explore the importance of this topic and 
future CADTH work in this area, which would involve the development of a strengths-based approach and 
process to conduct the work respectfully and rigorously.

For more information on CADTH’s work on this topic, please visit Emergency Department Overcrowding 
in Canada: An Update.
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