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Abstract

Objective: To examine risks of severe adverse patient outcomes shortly after a left-

without-being-seen emergency department (LWBS ED) visit since 2020.

Methods: In this retrospective study using linked administrative data, we examined

temporal trends in monthly rates of ED and LWBS visits for adults in Ontario, Canada,

2014‒2023. In patient-level analyses restricted to the first eligible LWBS ED visit, we

used modified Poisson regression to compare the composite outcome of 7-day all-

cause mortality or hospitalization following a LWBS ED visit for April 1, 2022‒March

31, 2023 (recent period) to April 1, 2014‒March 31, 2020 (baseline period), adjusted

for age, sex, and Charlson comorbidity index.

Results: Despite fewer monthly ED visits since 2020, temporal trends revealed sus-

tained increases in monthly LWBS rates. LWBS ED visits after April 1, 2020 exceeded

the baseline period’s single-month LWBS maximum of 4.0% in 15 out of 36 months.
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The composite outcome of 7-day all-causemortality or hospitalization was 3.4% in the

recent period versus 2.9% in the baseline period (adjusted risk ratio [aRR] 1.14, 95%

confidence interval [CI] 1.11‒1.18) and remained elevated at 30 days (6.2% vs. 5.8%,

respectively; aRR 1.05, 95% CI 1.03‒1.07), despite similar rates of post-ED outpatient

visits (7-day recent and baseline: 38.9% and 39.7%, respectively, p = 0.38; 30-day:

59.4% and 59.7%, respectively, p= 0.05).

Conclusions: The rate of short-term mortality or hospitalization after a LWBS ED

visit has recently increased, despite fewer ED visits/month and similar proportion of

post-ED outpatient encounters. This concerning signal should prompt interventions to

address system- and population-level causes.
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1 INTRODUCTION

1.1 Background

Since the onset of theworst pandemic in a century in early 2020, health

systems have grappledwith unprecedented challenges.1,2 Acute issues

such as acute and critical care capacity directly related to spread of

the airborne virus SARS-CoV-2 were anticipated and have been well

described,3,4 but potential longer-term effects in combination with

other systems issues such as staffing shortages, surgical backlogs, and

delayedmedical care are not well understood.

Determinants of emergency department (ED) crowding and their

associations with quality and patient safety have been studied exten-

sively prior to the COVID-19 pandemic.5–7 Previous research con-

ducted in Canadian EDs when the proportion of left-without-being-

seen (LWBS) ED visits was relatively low (median 3.5%; interquartile

range 2.5%‒4.8%) found that longer ED wait times were associated

with overall higher risk of death or hospitalization, but a LWBS ED visit

itself was not associated with increased risk of poor health outcomes.6

Based in part on these findings, LWBS ED visits were considered unde-

sirable events but not necessarily indicators of near misses or threats

to patient safety.

1.2 Importance

Since 2020, however, EDs in the United States, Canada, and other

countries have experienced significant strain across multiple system

levels, including worsening of pre-existing deficiencies in supplies of

acute- and long-term care beds, nurse and physician staffing, combined

with several years of delayed or unmet patient healthcare needs.8 Lay

press raised further concerns regarding timing of ED and hospital clo-

sures, particularly in rural areas, and adverse patient outcomes.9–18

Formal examination of trends in LWBS ED adult visits and recent

associations with outcomes, however, has not yet been conducted.

1.3 Goals of this investigation

Therefore, we assessed trends in the proportion of monthly LWBS

adult ED visits in Ontario, Canada for 2014‒2023, and we conducted

patient-level analyses to compare risks of 7-day and 30-day health all-

cause mortality or hospitalization following a LWBS ED visit in the

most recent fiscal year to a pre-pandemic baseline period. Healthcare

utilization was also examined as a secondary outcome.

2 METHODS

2.1 Study design and setting

All adult ED visits in Ontario between April 1, 2023, and March 31,

2023, were identified using the Canadian Institute for Health Infor-

mation’s (CIHI’s) National Ambulatory Care Reporting System, and

demographic, clinical, and vital status datasets were then linked deter-

ministically using unique encoded identifiers and analyzed at ICES

(formerly the Institute for Clinical Evaluative Sciences).19 Use of data

in this project were authorized under section 45 of Ontario’s Personal

Health Information Protection Act; separate research ethics board

approval was not required, and the study was conducted in accor-

dancewith theDeclaration of Helsinki.We assessed trends in ED visits

using visit-level data, while the retrospective cohort comparing recent

versus baseline risks of adverse health outcomes and healthcare uti-

lization was conducted using individual-level data. Variable definitions

and source database details are described in Table S1.20

2.2 Inclusion criteria

We included all adult patients (aged 18‒105 years) with an LWBS ED

visits for Ontario adults and non-missing age or sex who had a valid

healthcare card number (Figure S1). Those with missing age, sex, or
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The Bottom Line

Anecdotal reports raised concerns regarding post-2020

trends in rates of left-without-being-seen (LWBS) emer-

gency department (ED) visits and the potential associated

adverse events. In this analysis of adult ED visits in Ontario,

Canada, during 2014‒2023, we found sustained increases in
LWBS visit rates after 2020, despite fewer overall ED vis-

its. Monthly LWBS ED visits exceeded 4% in 15 out of 36

months after 2020. LWBS cases exhibited 14% higher risk

of 7-day death or hospitalization and 5% increased risk of

30-day death or hospitalization.

peoplewithout a valid healthcare card orwhowere non-residents (e.g.,

visitors, international students; 0.2%‒0.5% of adult LWBS ED visits,

with no time trends) were excluded due to an inability to link across

data sources to identify outcomes. ED visits for patients transferred

fromspecial facilities (e.g., correctional center, amental health hospital,

another acute care hospital) were excluded because a LWBS ED visit

for these patients would have likely reflected either a data entry error

or a decision to leavemade by someone other than the patient.

Wedefined LWBSEDvisits byCIHI EDdispositions codes 61 (“leave

post registration”) or 63 (“leave after triage”). A chief complaint is

recorded by the triage nurse for all ED visits using a national standard

list of 161 complaints (18 major categories) known as the Canadian

EmergencyDepartment Information System (CEDIS).21 The index date

was the date of the first LWBS ED visit.

2.3 Exposure

Timewas the primary exposure.We used both descriptive and analytic

approaches. All ED visits from all patientswere included in the descrip-

tion of time trends between April 1, 2014, andMarch 31, 2023. For the

statistical models comparing outcomes in the 72-month pre-pandemic

baseline period (April 1, 2014‒March 31, 2020) and the 12-month

recent time period (April 1, 2022‒March 31, 2023), we included only

the first LWBS ED visit for people who had more than one during the

accrual period because of expected differences in risk and patterns of

healthcare use for subsequent LWBS ED visits.22 The recent period

was the first fiscal year inOntario without implementation of new, sys-

tem levels changes directly related to the COVID-19 pandemic, and

therefore most reflective of the “new normal.” Taking a conservative

approach, adjusted analyses did not include April 1, 2020‒March 31,

2022 (36 months), which corresponded with the onset of temporary

pandemic-related healthcare system disruptions, public health protec-

tions, and Ontario ED closures occurring for the first time in more

than 15 years (see Table S2; full details available on the Canadian Insti-

tute forHealth InformationCanadianCOVID-19 InterventionTimeline

website).13,23,24

2.4 Outcomes

Descriptive time trends reported monthly ED visits and rates of LWBS

ED visits. For adjusted comparisons of recent versus baseline peri-

ods, the primary outcome was a composite of all-cause mortality or

hospitalization within 7 days of the first LWBS ED visit, chosen a pri-

ori because it suggests that a hospital-based intervention was likely

appropriate at the time of the index ED visit.25 Secondary outcomes

included 7-day mortality and hospitalization as separate outcomes, as

well as anyoutpatient encounter or returnEDvisit that did not result in

hospitalization within 7 or 30 days of the index LWBS ED visit. Outpa-

tient encounters included any visit with a family physician or specialist,

including those conducted in person and virtually by phone or video.

2.5 Analysis

Descriptive temporal trends computed monthly number of ED visits

and the proportion of LWBS ED visits from April 1, 2014, to March 31,

2023. These are presented as line graphs.

In adjusted analyses comparing recent versus baseline periods, we

reported characteristics of patients at their first LWBS ED visit for the

baseline period of April 1, 2014‒March 31, 2020, and for the recent

period of April 1, 2022‒March 31, 2023, with corresponding standard-

izeddifferences,where a standardizeddifference<0.1was interpreted

as lack of difference between the two time periods. To compare the

risks of 7-day and 30-day adverse events for people with a LWBS ED

visit in the recent period compared to the baseline period, we used

modified Poisson regression to compute unadjusted and adjusted risk

ratios (aRR) and 95% confidence intervals (CIs). Multivariable analy-

seswere adjusted for age, sex, and Charlson comorbidity index derived

from hospitalizations in the 5 years prior to the index ED visit. A priori,

we intentionally did not adjust for factors that were part of the causal

pathway, such as patient acuity onEDarrival or EDcharacteristics such

as staffing or crowding.

3 RESULTS

3.1 Time trends: monthly rates of total and LWBS
ED visits

During the baseline period, the highest ED visits/month was 445,735

and the highest rate of LWBS/month was 4.0% (17,665/445,735). Dur-

ing the recent period, highest ED visits/month was 438,740 and the

highest rate of LWBS/monthwas5.7% (23,415/413,423).Monthly pro-

portion of LWBSEDvisits (purple line, left axis) andmonthly number of

ED visits (blue line, right axis) for April 1, 2014‒March 31, 2023, are

shown in Figure 1. Prior to 2020, there were clear seasonal variations

andoverall trends inmonthly total EDvisits and LWBS rates,with oscil-

lation around a relatively narrow value range. Since 2020, however,

variability in both monthly ED visits and LWBS rates was considerably

wider and lacked return toprevious seasonal patternsoroverall trends.
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F IGURE 1 Monthly proportion of left-without-being-seen (LWBS) emergency department (ED) visits (left axis) and total ED visits (right axis)
(April 1, 2014‒March 31, 2023).

Despite fewer monthly ED visits, monthly rates of LWBS ED visits

after April 1, 2020, exceeded the single baseline LWBSmaximum in 15

outof36months; betweenApril 1, 2022andMarch31, 2023, the single

baseline LWBS maximum was exceeded for 9 out of 12 months. Prior

to April 1, 2020, highest number of monthly ED visits was 445,735 and

the highest monthly rate of LWBS was 4.0%, both in July 2019. In the

baseline period, monthly rates of LWBS and total ED visits were grad-

ually increasing. For the 36 months from April 1, 2020, to March 31,

2023, the highest number of monthly ED visits of 438,740 occurred in

August 2021,while the highestmonthly rate of LWBSof 5.7%occurred

in May 2022 (a 42.9% increase compared to the baseline period over-

all). After April 1, 2020, monthly ED visits and proportion LWBS varied

widely.

3.2 Comparisons of recent versus baseline
periods

Table 1 reports characteristics for patients with their first LWBS ED

visit during the 72-month baseline period and the 12-month recent

period (see Figure S1 for study flow). Patient characteristics were simi-

lar across age, sex, neighborhood level incomequartile, history of being

unhoused, rurality,Charlson comorbidity, aswell asday, time, andmode

of arrival. Median age was 40 (Q1‒Q3 27‒57) years for the baseline

period, and 42 (Q1‒Q3 28‒60) years in the recent period (standardized
difference 0.06). The proportion of LWBS visits categorized as emer-

gent on the Canadian Triage andAcuity Scale (CTAS) was higher during

the recent period (12.9% recent vs. 9.2% baseline, standardized differ-

ence 0.12), and fewer visits were categorized as semi-urgent (22.6%

recent vs. 31.9% baseline, standardized difference 0.21), suggesting

higher acuity of illness among those who LWBS in the recent period.

Characteristics for patients with a first LWBS ED visit between April

1, 2020, andMarch 31, 2022, and excluded from statistical models are

reported in Table S3.

3.3 Main results

Composite and component 7-day and 30-day outcomes, including

the number of deaths, hospitalizations, ED visits, or outpatient clinic

encounters, are reported in Table 2. Seven-day all-cause mortality or

hospitalization was 3.4% in the recent period and 2.9% in the baseline

period. Adjusted risk of all-cause mortality or hospitalization within 7

days of a LWBS ED visit was approximately 14% higher in the recent

period compared to the baseline period (aRR 1.14, 95% CI 1.11‒1.18;
Table 2), and remained elevated at 30 days (6.2% vs. 5.8%, respec-

tively, p < 0.001; aRR 1.05, 95% CI 1.03‒1.07), despite similar rates of

post-EDoutpatient visits (7-day recent and baseline: 38.9%and 39.7%,

respectively, p=0.38; 30-day: 59.4%and59.7%, respectively, p=0.05).

During the baseline period, there was a mean of 4.9 deaths/month

within 7 days of a LWBS ED, and 9.0 deaths/month during the

recent period. During the baseline period, there was a mean

20.7 deaths/month within 30 days of a LWBS ED visit, and 33.1

deaths/month during the recent period. The aRRs for 7-day and 30-day

mortality were 1.46 (95% CI 1.18‒1.81) and 1.24 (95% CI 1.11‒1.38),
respectively. The aRRs for a return ED visit within 7 and 30 days

were slightly lower in the recent period compared to the baseline. Of

outpatient encounters within 30 days, 43.8% occurred virtually (by

phone or video) in the recent period, compared to 3.3% during the

baseline period (p< 0.001).
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TABLE 1 Baseline characteristics, baseline versus recent period.

Baseline period (April 1, 2014‒March

31, 2020) (N= 653,598)

Recent period (April 1, 2022‒March 31,

2023) (N= 131,318) Std diffa

Median age (years) (Q1,Q3) 40 (27, 57) 41 (28, 60) 0.062

Female sex, n (%) 342,901 (52.5%) 68,249 (52.0%) 0.010

Rural residence, n (%) 113,626 (17.4%) 20,636 (15.7%) 0.045

Neighborhood income quintile, n (%)

1 (lowest income) 181,230 (27.7%) 41,710 (26.5%) 0.050

2 137,942 (21.1%) 33,522 (25.8%) 0.004

3 121,347 (18.6%) 27,487 (19.4%) 0.020

4 109,686 (16.8%) 22,948 (17.5%) 0.018

5 (highest income) 100,455 (15.4%) 21,352 (16.3%) 0.024

Missing 2938 (0.4%) 574 (0.4%) 0.002

Charlson comorbidity, n (%)

No admission 457,729 (70.0%) 96,786 (73.7%) 0.082

0‒1 156,814 (24.0%) 26,889 (20.5%) 0.085

≥2 39,055 (6.0%) 7643 (5.8%) 0.007

History of being unhoused, n (%) 14,972 (2.3%) 3964 (3.0%) 0.045

Time of arrival, n (%)

Day (8:00‒15:59) 243,935 (37.3%) 48,953 (37.3%) 0.001

Evening (16:00‒23:59) 306,780 (46.9%) 61,330 (46.7%) 0.005

Night (24:00‒7:59) 102,883 (15.7%) 21,035 (16.0%) 0.008

Day of the week, n (%)

Weekday (Monday to Friday) 495,575 (75.8%) 100,635 (76.6%) 0.019

Weekend (Saturday to Sunday) 158,023 (24.2%) 30,683 (23.4%) 0.019

Arrival by ambulance, n (%) 69,282 (10.6%) 15,713 (12.0%) 0.043

CTAS, n (%)

Resuscitation (highest acuity) 116 (0.0%) 23 (0.0%) <0.001

Emergent 60,307 (9.2%) 16,963 (12.9%) 0.118

Urgent 301,693 (46.2%) 63,848 (48.6%) 0.049

Less urgent 208,678 (31.9%) 29,733 (22.6%) 0.210

Non urgent (lowest acuity) 51,626 (7.9%) 12,893 (9.8%) 0.068

Left prior to triage 27,093 (4.1%) 6849 (5.2%) 0.051

Unknown 4085 (0.6%) 872 (0.6%) 0.017

CEDIS codes category

Cardiovascular 59,569 (9.1%) 14,280 (10.9%) 0.059

Ear, nose, throat 51,956 (7.9%) 10,795 (8.2%) 0.010

Environmental 1000 (0.2%) 221 (0.2%) 0.004

Gastrointestinal 78,095 (11.9%) 15,754 (12.0%) 0.001

Genitourinary 19,500 (3.0%) 4266 (3.2%) 0.015

Mental health 24,590 (3.8%) 4497 (3.4%) 0.018

Neurologic 49,648 (7.6%) 10,122 (7.7%) 0.004

Obstetrics-gynecology 12,808 (2.0%) 2627 (2.0%) 0.003

Ophthalmology 18,872 (2.9%) 3916 (3.0%) 0.006

Orthopedic 91,700 (14.0%) 17,728 (13.5%) 0.015

Respiratory 48,657 (7.4%) 10,847 (8.3%) 0.03

(Continues)
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TABLE 1 (Continued)

Baseline period (April 1, 2014‒March

31, 2020) (N= 653,598)

Recent period (April 1, 2022‒March 31,

2023) (N= 131,318)

Std diffa

Skin 73,652 (11.3%) 15,180 (11.6%) 0.009

Substancemisuse 13,982 (2.1%) 2737 (2.1%) 0.004

Trauma 2250 (0.3%) 515 (0.4%) 0.008

General andminor 65,196 (10.0%) 13,136 (10.0%) 0.001

Left prior to triage 8450 (1.3%) 3036 (2.3%) 0.077

Unknown 33,673 (5.2%) 1661 (1.3%) 0.222

%LWBS, mean (SD) 3.1% (0.4%) 4.9% (0.7%) p< 0.001*

%LWBS, median (Q1‒Q3) 3.1% (2.9%‒3.4%) 4.9% (4.1%‒5.6%) p< 0.001**

Abbreviations: %LWBS, proportion of left-without-being-seen ED visits/month; CEDIS, Canadian Emergency Department Information System; CTAS,

Canadian Triage and Acuity Scale; IQR, interquartile range;
aStandardizedmean difference as ameasure of balance between study groups, where>0.10 is considered to be unbalanced.

*By two-sample t-test.
**ByWilcoxon rank-sum test.

TABLE 2 Seven-day and 30-day outcomes following index left-without-being-seen (LWBS) emergency department (ED) visit, adjusted risk
ratio (aRR) is comparing the recent period compared to baseline.

Baseline period (April 1,

2014‒March 31, 2020)

(N= 653,598)

Recent period (April 1,

2022‒March 31, 2023)

(N= 131,318) Risk ratio [95%CI]

Adjusted risk

ratio [95%CI]a

7-Day outcomes

Death or hospitalization 19,114 (2.9%) 4399 (3.4%) 1.15 [1.11, 1.18] 1.14 [1.11, 1.18]

Death 352 (0.05%) 110 (0.08%) 1.56 [1.26, 1.93] 1.46 [1.18, 1.81]

Hospitalization 18,923 (2.9%) 4347 (3.3%) 1.14 [1.11, 1.18] 1.14 [1.11, 1.18]

Return ED visit 140,985 (21.6%) 27,309 (20.8%) 0.96 [0.95, 0.98] 0.97 [0.96, 0.98]

Outpatient clinic visit 253,138 (38.7%) 51,031 (38.9%) 1.00 [1.00, 1.01] 1.00 [0.99, 1.01]

30-Day outcomes

Death or hospitalization 38,131 (5.8%) 8102 (6.2%) 1.06 [1.03, 1.08] 1.05 [1.03, 1.07]

Death 1492 (0.23%) 397 (0.30%) 1.32 [1.19, 1.48] 1.24 [1.11, 1.38]

Hospitalization 37,611 (5.8%) 7960 (6.1%) 1.05 [1.03, 1.08] 1.05 [1.02, 1.07]

Return ED visit 186,578 (28.6%) 34,729 (26.5%) 0.93 [0.92, 0.94] 0.93 [0.92, 0.94]

Outpatient clinic visit 390,051 (59.7%) 77,980 (59.4%) 1.00 [0.99, 1.00] 0.99 [0.99, 1.00]

Abbreviations: CI, confidence interval; ED, emergency department.
aAdjusted for age, sex, Charlson comorbidity index (0‒1 versus≥2, missing).

4 LIMITATIONS

We cannot draw conclusions regarding direct causes of increased risk

of severe short-term adverse health outcomes after a LWBS ED visit in

this observational study. Residual confounding is possible; the Charl-

son comorbidity index is based on hospital diagnosis codes and does

not account for conditions managed solely on an outpatient basis.

Information regarding ED staffingwas not available; while ED and hos-

pital staffing were prioritized during the study period,26 future work

should explore potential roles that potential system-level factors such

asEDstaffing, nursing shortages, or transitionsof caremayhaveplayed

in risk of short-term adverse outcomes after a LWBS ED visit. Cause of

death information was not available to generate hypotheses for future

studies of potential causes. However, elevated risk of the relatively dis-

tal outcome of 30-day all-cause mortality suggests our findings raise

concerns regarding patient safety and health system capacity, as it is

difficult to attribute events occurring several weeks later solely to an

ED visit. In order to link ED visits to vital status and healthcare uti-

lization, we were only able to include individuals with valid healthcare

numbers, so our findings may not generalize to people with only pri-

vate insurance or no health insurance; our findings may not generalize

to systemswithout universal access to healthcare. This study examined

the first LWBS ED visit for people who had more than one LWBS ED

visit, given important differences in sociodemographics and patterns of
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healthcare use, or did it assess the type of post-ED encounters, orwhat

role, if any, virtual caremayplay inour findings. Previousworkhas iden-

tified variation in the implementation and impact of virtual care,27–31

but changes to reimbursement and utilization of telemedicine and

their associationswith health outcomeswarrant investigation in future

work.32

5 DISCUSSION

Compared to 2014‒2020, rates of monthly total and LWBS ED visits

for adults were higher and remained elevated longer in Ontario EDs,

exceeding the single-month pre-pandemic peak LWBS ED visit rate

of 4% during 15 out of 36 months between 2020 and 2023 (42%

of the time) and 9 out of 12 months (75% of the time) during the

most recent period of 2022‒2023. Patients with a LWBS ED visits

during the recent period had a 14% higher risk of death or hospital-

ization within 7 days despite similar post-ED follow-up, this increased

risk of death or hospitalization persisted through at least 30 days,

although the magnitude declined to 5%. The patients in the recent

LWBS group had a median age of 41 years, and 74% had no history

of hospitalization in the prior 5 years. Pre-planned subgroup analysis

examining risk of all-cause mortality was particularly notable, with

46% higher adjusted risk of death at 7 days and 24% higher adjusted

risk at 30 days. Although some health systems may have historically

viewed LWBS ED visits as relatively low risk to patient safety, our

findings indicate that LWBS ED visits should not be considered benign

events in the context of rising ED volumes, on-going hospital and

EDs closures, inadequate acute- and long-term care bed supply,

nurses and physicians shortages, and worsening access to primary

care.33–40

It is particularly notable that more LWBS ED visits occurred despite

fewer monthly ED visits than pre-2020 levels.24 Since April 1, 2020,

we found the number of monthly ED visits was lower than pre-

pandemic median monthly visits in 29 out of 36 (81%) months, and

never exceeded the pre-pandemicmaximum.

We did not find evidence of patients in the recent period seeking

emergency care for lower acuity conditions; on the contrary, there

were more emergent CTAS visits and fewer non-urgent CTAS visits in

the recent period. Based on chief complaint codes, reasons for seek-

ing ED care were similar between the two time periods, and although

acuity was higher in the recent period, we did not find evidence that

patients in the recent periodwere less healthy, as the proportions with

no hospitalization within 5 years were similar and Charlson comor-

bidity scores were similar. Similar, relatively high rates of post-ED

outpatient encounters across study periods suggests patients were

not more likely to visit the ED as a potential alternative to outpatient

medical care. However, increased risk of adverse outcomes persisting

30 days after the index ED visits suggests factors beyond an ED visit

may be contributing to patient outcomes. Taken together, these find-

ings suggest the health system may be unable to accommodate the

same number of ED visits as before. Therefore, policies or interven-

tions aimed at decreasing ED crowding by discouraging people from

going to the ED may cause harm if patients delay seeking emergency

care.

Post-ED outpatient healthcare encounter were similar during study

periods in terms of the proportion of people with one or more visits,

with a small decrease of questionable clinical importance in the pro-

portion of people with 30-day post-ED visits in the recent period (aRR

0.99, 95%CI 0.99‒1.0, p< 0.001). Overall, nearly 40% of people had an

outpatient visit within 7 days, and 60%within 30 days. Such high post-

ED access to care may not be the case in the near future, with as many

as 25%ofOntarians projected to bewithout a family physician by2025

and projected future nursing staff shortages.32,33

Our findings are difficult to compare to previous LWBS ED visit

research due to difference in methods, study periods, and comparator

groups, although they were in line with a single-center, pediatric ED

study in the United States, which found a large and sustained increase

in LWBS visits since July 2021.41 A benchmark of 2% LWBS visits

has been recommended based on associated adverse impacts of ED

crowding on quality, safety, and financial outcomes.42 We did not

explore patient- or system-level factors associated with LWBS ED

visits,43–45 or did we compare outcomes for patients with a LWBS

visit against those who did not leave the ED.6 However, pre-pandemic

monthly LWBS rates are similar to previous work in the same univer-

sal healthcare system in Ontario (2003‒2007, 3.6% median annual

LWBS ED visits)6 and in Alberta, which administers its own universal

healthcare system (2010‒2015, 3.4% median daily LWBS ED visits).46

Variation in and across ED process metrics such as LWBS visits have

been identified as a warning of widespread system strain, and the

urgency of a 2017 call for interventions to reduce LWBS ED visits

is bolstered by our findings. Despite differences in funding models,

Ontario per capita ED use and distribution across measures of socioe-

conomic status are similar to those ofNewYork state,47 suggesting our

findings may generalize to other health systems, including the United

States.

LWBS ED visits reflect a confluence of system and patient factors,

most of them outside the control of the ED.48 As a marker of over-

all health of the healthcare system, LWBS ED visit rates should be

monitored closely and reported transparently to healthcare workers

and the public. In universal healthcare systems, such as those in Cana-

dian provinces, Australia, Great Britain, many countries in Europe and

Asia, and the Veterans Health Administration system in the United

States, careful interpretation should inform system-level interventions

to address ED input (e.g., access to family physicians, addressing outpa-

tient care delays and backlogs), throughput (e.g., ED closures, ED nurse

and physician shortages, and diagnostic turn-around-times), and out-

put (e.g., inpatient ED boarding, acute- and long-term bed supply and

nurse and physician shortages).

Our findings are an important signal of possible deterioration in

overall quality of care within a large universal healthcare system, with

the potential for severe consequences for patients. Recent LWBS ED

visits in 2022‒2023 were associated with higher risk of 7-day and 30-

day all-cause death or hospitalization compared to a pre-pandemic

baseline period, despite lower ED volumes and similar proportions

of people with post-ED visit outpatient encounters. System-level



8 of 9 MCNAUGHTON ET AL.

resources and interventions are urgently needed to prevent ED clo-

sures and address the inadequate supply of acute- and long-term

care beds, nurse and physician shortages, barriers to family physician

access, and backlogs due to delayedmedical care.
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