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The effect of the COVID‑19 pandemic 
on hospital admissions and outpatient 
visits in Ontario, Canada
Steven Habbous1,2, Anna Lambrinos1, Stephen Petersen1, Erik Hellsten1

Abstract:
INTRODUCTION: The wave-over-wave effect of the COVID-19 pandemic on hospital visits for 
non-COVID-19-related diagnoses in Ontario, Canada remains unknown.
METHODS: We compared the rates of acute care hospitalizations (Discharge Abstract Database), 
emergency department (ED) visits, and day surgery visits (National Ambulatory Care Reporting 
System) during the first five “waves” of Ontario’s COVID-19 pandemic with prepandemic rates (since 
January 1, 2017) across a spectrum of diagnostic classifications.
RESULTS: Patients admitted in the COVID-19 era were less likely to reside in long-term-care 
facilities (OR 0.68 [0.67–0.69]), more likely to reside in supportive housing (OR 1.66 [1.63–1.68]), 
arrive by ambulance (OR 1.20 [1.20–1.21]) or be admitted urgently (OR 1.10 [1.09–1.11]). Since 
the start of the COVID-19 pandemic (February 26, 2020), there were an estimated 124,987 fewer 
emergency admissions than expected based on prepandemic seasonal trends, representing 
reductions from baseline of 14% during Wave 1, 10.1% in Wave 2, 4.6% in Wave 3, 2.4% in Wave 
4, and 10% in Wave 5. There were 27,616 fewer medical admissions to acute care, 82,193 fewer 
surgical admissions, 2,018,816 fewer ED visits, and 667,919 fewer day-surgery visits than expected. 
Volumes declined below expected rates for most diagnosis groups, with emergency admissions and 
ED visits associated with respiratory disorders exhibiting the greatest reduction; mental health and 
addictions was a notable exception, where admissions to acute care following Wave 2 increased 
above prepandemic levels.
CONCLUSIONS: Hospital visits across all diagnostic categories and visit types were reduced at the 
onset of the COVID-19 pandemic in Ontario, followed by varying degrees of recovery.
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At the onset of the COVID‑19 pandemic 
in Ontario, in order to reserve capacity 

for the expected surge of patients requiring 
respiratory support,  nonemergency 
surgeries across a spectrum of indications 
were postponed.[1] To reduce the risk 
of infection, virtual care options were 
implemented and nonurgent services 
like cancer screening were temporarily 
suspended.[2‑4] In addition, healthcare 
avoidance due to fears of contracting 
COVID‑19 may have reduced the number 

of patients seeking care in a hospital 
setting.[5‑7]

At the onset of the COVID‑19 pandemic, 
a near‑universal reduction in healthcare 
utilization was reported across the 
globe, including surgical admissions, 
medical admissions, and emergency 
department (ED) visits. [8‑12] However, 
like many other jurisdictions, Ontario 
experienced multiple “waves” of surging 
and receding COVID‑19 incidence, with 
each wave occurring under a different set 
of contextual factors including public health 
policies, behavioral modifications, changing 
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population immunity, and differing COVID‑19 variants. 
Estimating changes in healthcare utilization by wave and 
diagnostic category may help to inform the measures of 
incidence, gauge the extent of recovery across the health 
system to prepandemic patterns, and inform future 
pandemic response decision‑making.

In this study, we (1) Assessed differences in patient and 
admission characteristics over time; and (2) Compared 
the rates of hospital visits across an array of encounter 
types and diagnosis categories.

Methods

In this retrospective study, we examined hospital 
admissions and hospital outpatient episodes beginning 
January 1, 2017 in Ontario, Canada. Admissions were 
captured from the Discharge Abstract Database (DAD) 
until March 25, 2022 and hospital outpatient visits were 
captured from the National Ambulatory Care Reporting 
System (NACRS) until May 27, 2022 (most recent data 
available for complete weekly counts). Data were 
extracted on August 25, 2022.

Hospital admissions
Hospital admissions were resolved into episodes of care 
to avoid double‑counting. An inpatient episode of care 
included admissions occurring within 6 h of previous 
discharge or admissions occurring within 12 h of 
previous discharge but with evidence of a transfer (e.g., 
“transfer to” from the prior admission or a “transfer 
from” for the current admission).[13,14] We revised this 
definition such that planned admissions (readmit code 
1) within 1 week after the previous discharge were 
classified as belonging to the previous episode.

Admission episodes were categorized as emergency 
admissions if the admission that started the episode 
was assigned entry code = “E” (admitted via the ED), 
admission category = “U” (emergent/urgent), or the 
patient was transferred from an ED (institution from 
type = emergency). The nonemergency admission 
episodes were categorized as surgical (main patient 
service 30–49) or medical (all other patient service codes). 
Admissions were also classified according to whether 
the patient arrived by ambulance (yes or no) a proxy for 
acuity and by time of admission as overnight (10 pm to 
6 am) or during the day (7 am to 9 pm).

Outpatient visits
Outpatient visits were also resolved into episodes: An 
outpatient visit starting within 6 h since the patient 
left the ED (or within 6 h of the disposition date/time 
if the date/time the patient left the ED was missing), 
then that visit was considered the same episode as the 
previous NACRS record. We restricted our analyses 

to ED visits (ambulatory care type starts with “10,” 
“11,” or “12”) and day surgeries (ambulatory care type 
starts with “2”) using the NACRS record that started 
the episode. We considered all same‑day surgeries as 
elective, although a small number (anecdotally <5%) 
are believed to be emergency surgeries. ED visits were 
considered to have resulted in an admission if the 
discharge disposition (any record during the episode) 
was “06” or “07”.

Exclusion criteria
Patients were excluded if their episodes of care could 
not be resolved. To allow for some uncertainty in 
administrative data collection, admissions occurring 
within 72 h before the previous discharge (e.g., negative 
time since the previous discharge) were considered part 
of the prior admission. Patients with any admission 
starting >72 h before the previous discharge were 
omitted since it was unclear whether these admissions 
belonged to the same episode as prior admissions or 
whether this was a result of data quality issues. Patients 
were also excluded if their admission or discharge dates 
or times were missing, since episodes of care could 
not be ascertained. Similar exclusions were applied to 
outpatient visits, but 24 h was used instead of 72.

Patients were excluded if they had a death date before 
admission or could not be linked to the Registered 
Persons Database (RPDB), the source of vital statistics 
and demographic information in the province.

Covariates and data sources
Admissions and outpatient hospital visits were 
categorized based on International Classifications 
of Diseases, 10th revision (ICD‑10) diagnostic 
codes [eTable S1]. There are up to 25 diagnostic codes for 
a single hospital admission and up to 10 diagnostic codes 
for a single outpatient hospital visit. Unless otherwise 
stated, we considered all of them to be relevant.

Patient demographic characteristics include age and sex 
at admission. Age was calculated using the date of birth 
from the RPDB. Patient postal code (from RPDB) was 
linked to the 2016 Canada Census through the Postal 
Code Conversion File (PCCF + v7) to ascertain rurality 
and neighborhood‑level marginalization indices.[15] 
To further measure a patient’s socioeconomic status, 
patients were classified as residing in group living, 
supportive housing, or transitional housing if they had 
any hospital admission 12 months prior with a transfer 
to/from “G” or “H.” A patient was classified as residing 
in a long‑term care facility if, within 12 months prior to 
and including admission, they had either (1) A physician 
claim from the Ontario Health Insurance Plan starting 
with “W”; or (2) Any hospital admission with a transfer 
code of “4” (transfer to/from a long‑term care facility 
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with 24‑h nursing). To ascertain prior medical history, we 
searched DAD and NACRS 12 months prior to diagnosis 
to estimate the Charlson comorbidity score using ICD‑10 
codes.[16] The same ICD‑10 codes were included during 
the admission episode if the diagnostic code was type 
= “1” (preadmit comorbidity). Comorbidity score was 
retained as a continuous variable.

We defined an admission episode related to COVID‑19 if, 
at any time during the admission (DAD, NACRS, and the 
Ontario Laboratory Information System, OLIS) or within 
2 weeks prior (NACRS and OLIS), the ICD‑10 code U07/
U072 (DAD or NACRS) was present or if there was a 
COVID‑19‑positive PCR or rapid antigen test in OLIS.

Statistical methods
For every trend analysis, we created forecasting models 
on the weekly number of visits (admissions or ED visits) 
using linear regression with covariates for year (general 
trend), month (seasonal variation), and holiday weeks 
that may affect volumes (Christmas, New Years, Canada 
Day, and Labor Day) [eTables S2 and S3]. Forecasts were 
made on visits between January 1, 2017 and February 
29, 2020 (the prepandemic period) and extrapolated 
until the end of the study period (March 25, 2022 for 
admissions and May 27, 2022 for outpatient visits). To 
quantify the extent to which visits in the COVID‑19 era 
were different from expected, the difference between 
the weekly number of observed (actual counts) and 
expected (forecasted counts) visits was calculated. These 
residuals were regressed on time period using wave 
0 (prepandemic) as the referent. Beta coefficients with 
standard errors (SE) were reported, which represent 
the number observed that are greater (positive beta) 
or fewer (negative beta) than expected during each 
wave relative to the pre‑COVID‑19 era (wave 0). For 
contextualization of absolute differences between 
observed and expected, the percent difference was 
calculated as the residual divided by the expected 
number of visits ×100%.

We used multivariable logistic regression to compare 
the admissions during the COVID‑19 era (all waves) 
and the pre‑COVID‑19 era, reporting odds ratios (OR) 
with 99% confidence intervals (CI). The primary 
variable of interest was the COVID‑19 wave. All models 
were adjusted for age at admission, sex, rurality, 
neighbourhood‑level residential instability, material 
deprivation, dependency, and ethnic concentration, 
residence in long‑term care, residence in some 
supportive housing, Charlson comorbidity, arrival by 
ambulance, urgent admission, overnight admission, 
length of stay, most responsible diagnosis, and month 
of admission. Unless otherwise stated, P values were 
not adjusted for multiple comparisons. P < 0.05 was 
considered statistically significant for the residual 

analysis of weekly rates (hundreds of records) and < 0.01 
for analyses on the level of admissions (millions of 
records).

All analyses were conducted using the Statistical 
Analysis Software version 9.4 (SAS Institute; Cary, 
NC, USA) using data holdings at Ontario Health as a 
prescribed entity (health card numbers used for linkage 
were pseudonymized prior to analysis). Research ethics 
approval was not required.

Results

Between January 2017 and December 2019, there was a 
mean 12,851 (standard deviation [SD] 465) emergency 
admissions, 5973 (SD 283) medical nonemergency 
admissions, and 2663 (SD 503) surgical admissions. For 
outpatient activity, there was a mean 112,132 (SD 4897) 
ED visits and 21,670 (SD 4267) day surgery visits. Of 
these, a total 55,200/3,572,915 (1.5%) of day‑surgeries 
and 1,784,073/18,419,318 (9.7%) of ED visits were directly 
admitted to hospital.

Admissions in the COVID‑19 era versus the 
pre‑COVID‑19 era
Excluding admissions related to COVID‑19, admission 
episodes in the COVID‑19 era were less likely to comprise 
patients residing in a long‑term care facility (OR 
0.71 [0.70–0.72]), more likely to comprise patients residing 
in supportive housing (OR 1.15 [1.13–1.16]), more likely 
to consist of ambulance arrivals (OR 1.21 [1.20–1.21]), 
more likely to include at least one hospital transfer (OR 
1.14 [1.13–1.16]), and less likely to consist of surgical 
admissions (OR 0.89 [0.88–0.90]) [Table 1]. Although 
statistically significant (P < 0.0001 for all), the 
magnitude of these differences was small (standardized 
differences <0.08 for all). The most responsible diagnosis 
had the largest difference (standardized difference 0.15), 
with the greatest reduction observed for respiratory 
system diagnoses (OR 0.50 [0.49–0.51]) compared with 
pregnancy or childbirth.

Hospital visits over time
At the onset of the COVID‑19 pandemic, there was 
a sudden decline in emergency admissions, medical 
admissions, and surgical admissions [Figure 1a]. 
Compared with the expected number of admissions 
per week due to year‑over‑year changes, seasonal 
variability, and holiday weeks, during wave 1 we 
observed a mean −1850 (95% CI: −2081, −1612) 
fewer emergency admissions (14.1% reduction), 
−450 (95% CI: −538, −363) fewer medical admissions 
(7.5% reduction), and −1160 (95% CI: −1361, −958) 
fewer surgical admissions (41.7% reduction) [Table 2]. 
Over the course of the first 5 waves, this translated 
to a total 124,987 fewer emergency admissions, 
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27,616 fewer medical admissions, and 82,193 fewer 
surgical admissions. Emergency admissions recovered 
partially during Wave 2 (−10.1% of expected), further 
by Wave 3 (−4.6% of expected) and Wave 4 (−2.4% of 
expected), but dropped again during Wave 5 (−10.3% 
of expected). Surgical admissions were more volatile, 
fluctuating between the 41.7% reduction in Wave 1 
to a 10.9% reduction in Wave 2, a 32.8% reduction 
in Wave 3, a 9.6% reduction in Wave 4, and another 
reduction by 43.7% in Wave 5. In contrast, medical 
admissions were more stable, gradually returning to 
baseline by wave 4 (+1.2%, P = 0.16) and exhibited 
reductions only at the onset of pivotal COVID‑19 
waves (waves 1 and 5).

ED visits followed a similar trajectory as emergency 
admissions (2 million fewer ED visits during the study 
period) [Figure 1b]. Similarly, day surgeries mirrored 
surgical admissions (total reduction of 667,919 fewer 
day surgery visits over the study period) [Figure 2a]. ED 
visits resulting in admission remained below baseline 
levels [Figure 1c].

Emergency admission and emergency department 
visits by diagnostic code classification
Emergency admission episodes were classified according 
to the presence of diagnostic codes (no restriction 
on most responsible diagnosis) at any point in the 
admission episode and compared with expected values 
[eFigure Set 1]. Relative to prepandemic levels, the 
number of weekly admissions declined across all 
diagnostic code groupings in Wave 1 [Figure 2b]. The 
smallest reduction was observed for mental health and 
addictions (MHAs) (129 fewer emergency admissions/
week, −5.3%) and the greatest reduction was observed 
for diagnoses related to the respiratory system (563 fewer 
emergency admissions/week; −20.6%) [eTable S4]. Over 
waves 2–4, percent differences in emergency admissions 
approached expectations quicker for some diagnostic 
categories (e.g., nervous system disorders, genitourinary 
system disorders, injuries/poisoning), more slowly for 
others (e.g., infections/parasites, eye/ear disorders), 
while others remained below expectations (e.g., skin 
conditions and perinatal conditions). In contrast, 

Figure 1: Weekly counts of (a) Hospital admission episodes from the DAD by type of admission. (b) Outpatient episodes from the NACRS by type of visit; and. (c) The 
number of ED visits with a discharge disposition direction to inpatient. DAD: Discharge abstract database, NACRS: National ambulatory care reporting system, ED: 

emergency department

c

ba
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emergency admissions related to MHAs surpassed 
anticipated levels by 5.2% during Wave 2, 8.2% during 
Wave 3, and 9.2% during Wave 4. The return to baseline 
was either slowed or reversed during Wave 5 across all 
diagnostic categories.

ED visits across all diagnostic categories declined 
during Wave 1 [eTable S4 and eFigure Set 2], least for 
primary cancers (−10.7%) and most for respiratory 

diagnoses (−45.1%), infections/parasites (−36.4%), and 
eye/ear disorders (−31.3%) [Figure 2c]. Reductions in day 
surgery visits [eFigure Set 3] were more drastic, particularly 
for eye/ear disorders (−59.9%), respiratory system 
disorders (−56.2%), and disorders of the skin (−51.6%).

Respiratory system subclassification
Through waves 1–5, there were 23,785, 18,746, and 
10,691 fewer emergency admission episodes associated 

Table 1: Characteristics of  admissions over  time
Pre-COVID era 

(n=2,420,943, 54%)a
COVID era 

(n=2,063,582, 46%)b
OR (99% CI)b P Standardized 

difference
Patient characteristics

Age 50.3 (SD 29.5) 49.6 (SD 29.7) 1.02 (1.01-1.02) <.0001 -0.0206
Male vs female 1,058,724 (43.7%) 896,260 (43.4%) 1.03 (1.02-1.03) <.0001 -0.0060
LTC residence 88,944 (3.7%) 57,242 (2.8%) 0.71 (0.70-0.72) <.0001 -0.0510
Supportive housing 85,306 (3.5%) 82,053 (4.0%) 1.15 (1.13-1.16) <.0001 0.0248
Charlson comorbidity index 0.70 (SD 1.65) 0.68 (SD 1.64) 0.99 (0.99-1.00) <.0001 -0.0124
Rural versus urban 307,756 (12.8%) 258,593 (12.6%) 1.00 (0.99-1.01) 0.98 0.0053
Most unstable 607,694 (25.6%) 524,723 (25.9%) 1.05 (1.04-1.06) <.0001 0.0072
Most deprived 515,619 (21.7%) 435,658 (21.5%) 0.97 (0.96-0.98) <.0001 0.0061
Most dependent 601,522 (25.3%) 493,244 (24.4%) 0.92 (0.92-0.93) <.0001 0.0265
Highest ethnic concentration 558,118 (23.5%) 483,003 (23.9%) 0.98 (0.97-0.99) <.0001 0.0118

Admission characteristic
Ambulance arrival 688213 (28.4%) 634068 (30.6%) 1.21 (1.20-1.22) <.0001 0.0462
Overnight admission 841,688 (34.8%) 707,434 (34.3%) 0.99 (0.98-0.99) <.0001 -0.0102
Length of episode (days) 6.49 (SD 17.9) 6.26 (SD 13.2) 1.00 (1.00-1.00) <.0001 -0.0145
Use of critical care 276,660 (11.4%) 232,185 (11.3%) 1.03 (1.02-1.04) <.0001 -0.0056
Hospital transfersc 90,886 (3.8%) 87,276 (4.2%) 1.14 (1.13-1.16) <.0001 0.0243

Admission category
Medical admission 666,055 (27.5%) 608,158 (29.5%) 1.0 (ref) <.0001 0.0752
Surgical admission 300,696 (12.45) 210,836 (10.2%) 0.89 (0.88-0.90)
Emergency admission 1,454,192 (60.1%) 1,244,588 (60.3%) 1.03 (1.02-1.04)

Most responsible diagnosis
Cancer (metastatic) 18,353 (0.8%) 17,267 (0.8%) 0.91 (0.88-0.94)
Cancer (primary) 100,288 (4.1%) 88,983 (4.3%) 0.91 (0.90-0.93)
Cardiovascular disease 257,377 (6.7%) 112,081 (5.4%) 0.78 (0.77-0.80)
Congenital disorder 15,016 (0.6%) 13,198 (0.6%) 0.97 (0.92-1.00)
Digestive system 233,699 (9.7%) 213,144 (10.3%) 0.87 (0.86-0.88)
Endocrine disorder 68,274 (2.8%) 60,413 (2.9%) 0.85 (0.83-0.86)
Eye or ear 8,745 (0.4%) 6,552 (0.3%) 0.71 (0.68-0.74)
Genitourinary 119,099 (4.9%) 96,162 (4.7%) 0.78 (0.76-0.79)
Infections or parasites 75,495 (3.1%) 58,416 (2.8%) 0.71 (0.69-0.72)
Injury or poisoning 173,824 (7.2%) 153,749 (7.5%) 0.80 (0.79-0.81)
Mental health and addictions 63,483 (2.6%) 64,987 (3.2%) 0.94 (0.92-0.96)
Musculoskeletal 161,000 (6.7%) 112,081 (5.4%) 0.74 (0.72-0.75)
Nervous system 42,539 (1.8%) 36,550 (1.8%) 0.80 (0.78-0.82)
Other diagnosis 77,244 (3.2%) 65,010 (3.2%) 0.83 (0.81-0.84)
Perinatal condition 100,016 (4.1%) 99,670 (4.8%) 1.08 (1.07-1.10)
Pre-cancers 50,250 (2.1%) 41,514 (2.0%) 0.82 (0.81-0.84)
Pregnancy or childbirth 492,291 (20.3%) 463,238 (22.5%) 1.0 (ref) <.0001 0.1490
Respiratory disease 203,379 (8.4%) 109,341 (5.3%) 0.50 (0.49-0.51)
Skin disorder 23,695 (1.0%) 20,102 (1.0%) 0.79 (0.77-0.80)

Some abnormal lab result 118,847 (4.9%) 103,486 (5.0%) 0.79 (0.78-0.80)
aEpisode start dates were restricted to occur between February 26, 2017 and February 26, 2020 (pre-COVID era) or February 26, 2020 and February 26, 
2022 (COVID era) to account for seasonal variability. bodds ratio (OR) and 99% confidence interval (CI) adjusted for all variables shown, in addition to month. can 
in-hospital transfer occurred of >1 hospital admission record contributed to the same admission episode. Admission episodes were restricted to episodes without 
known or suspected COVID-19 infection
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with chronic lower respiratory disease, influenza 
or pneumonia, or acute upper respiratory infection, 
respectively [eTable S5 and eFigure 1a]. Reductions were 
also observed for ED visits. In contrast, there was 
an increase in emergency admissions over the study 
period involving interstitial disease (+2054), surgical 
complications (+1966; e.g., related to mechanical 
ventilation), or other respiratory diseases (+1683) that 
was not mirrored by increases in ED visits [eTable S5].

Circulatory system sub‑classification
Through waves 1–5, there 16,991 fewer emergency 
admissions and 28,774 fewer ED visits involving 
pericarditis, endocarditis, or other heart diseases. 
In contrast, there were 13,579 more admissions but 
14,147 fewer ED visits associated with hypertensive 
disease. Similarly, there were 3480 more admissions 
but 8749 fewer ED visits associated with pulmonary 
disease [eTable S6 and eFigure 1b].

Table 2: Observed versus expected number of weekly hospitalizations and outpatient hospital  visits over  time
Wave of COVID‑19 Weeks/wavea 

n
Regression of residualsb Residual percentc 

%
Total differenced 

nBeta (SE) P
Emergency admissions 
(surgical or medical)

Wave 0 164 0 (ref) - 0.02 -
Wave 1 27 -1850.1 (117.8) <.0001 -14.06 -49,953
Wave 2 26 -1360.4 (119.8) <.0001 -10.07 -35,370
Wave 3 22 -614.4 (128.8) <.0001 -4.59 -13,517
Wave 4 19 -328.4 (137.5) 0.02 -2.40 -6,240
Wave 5 14 -1421.9 (158.0) <.0001 -10.30 -19,907

-124,987
Medical admissions

Wave 0 164 0 (ref) - 0.00 -
Wave 1 27 -450.4 (44.9) <.0001 -7.53 -12,161
Wave 2 26 -316 (45.6) <.0001 -5.37 -8,216
Wave 3 22 -107.2 (49.1) 0.03 -1.78 -2,358
Wave 4 19 74.1 (52.4) 0.16 1.23 1,408
Wave 5 14 -449.2 (60.2) <.0001 -7.77 -6,289

-27,616
Surgical admissions

Wave 0 164 0 (ref) - -0.02 -
Wave 1 27 -1159.9 (102.8) <.0001 -41.7 -31,317
Wave 2 26 -320.2 (104.5) 0.002 -10.9 -8,325
Wave 3 22 -914.0 (112.4) <.0001 -32.8 -20,108
Wave 4 19 -277.1 (120.0) 0.02 -9.6 -5,265
Wave 5 14 -1227.0 (137.9) <.0001 -43.7 -17,178

-82,193
ED visits (NACRS)

Wave 0 164 0 (ref) - 0.01 -
Wave 1 27 -27830.4 (1557.4) <.0001 -24.71 -751,421
Wave 2 26 -25283.8 (1582.9) <.0001 -22.46 -657,379
Wave 3 22 -15072.0 (1702.6) <.0001 -13.36 -331,584
Wave 4 19 -3767.1 (1817.2) 0.04 -3.28 -71,575
Wave 5 22 -14775.5 (1669.6) <.0001 -13.12 -206,857

-2,018,816
Day surgery

Wave 0 164 0 (ref) - 0.49 -
Wave 1 27 -11433.6 (914.7) <.0001 -48.46 -308,707
Wave 2 26 -2446.7 (929.7) 0.009 -9.12 -63,614
Wave 3 22 -6042.6 (1000.0) <.0001 -24.66 -132,937
Wave 4 19 -1193.0 (1067.3) 0.26 -4.21 -22,667
Wave 5 22 -9999.6 (980.6) <.0001 -40.03 -139,994

-667,919
aWeekly duration of the wave from the start of the wave until the start of the next wave or the most recent data available wave 5). Approximate dates for COVID-19 
waves in Ontario were March 11, 2020 (wave 1), September 30, 2020 (wave 2), March 1, 2021 (wave 3), August 1, 2021 (wave 4), and November 1, 2021 
(wave 5). bbeta coefficient (standard error, SE) represent the mean weekly difference between observed and expcted hospital visits. ccalculated as the residual 
divided by the expected number of visits x100%. ccalculated as the mean weekly difference between observed and expected multiplied by the number of weeks
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Figure 2: Percent of expected weekly rate of hospital visits (a) Emergency admissions by diagnosis classification. (b) And ED visits by diagnosis classification. (c) Percent 
was calculated as a proportion of the expected baseline number off weekly visits. The numbers on the bars indicate the absolute change in weekly visits from baseline for 

context. ED: Emergency department

c

b

a
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Mental health and addictions sub‑classification
For MHA sub‑classifications, net increases between 
waves 1–5 were associated primarily with psychoactive 
substance use, which includes alcohol, opioids, 
cannabinoids, sedative or hypnotics, cocaine, 
etc., (5526 excess emergency admissions). There 
were 4807 excess emergency admissions related to 
known physiological conditions (e.g., Alzheimer’s 
and dementia), 2702 excess emergency admissions 
related to mood (affective) disorders, and 1104 
excess emergency admissions related to physiological 
disturbances (e.g., eating disorders and nonorganic sleep 
disorders) [eTable S7 and eFigure 1c]. ED visits decreased 
across all classifications, however, with the exception of 
those related to physiological disturbances.

Cancer diagnostic codes
For oncology sub‑classif ications,  changes in 
emergency admissions and ED visits were small 
during the study period. The greatest reductions in 
emergency admissions were observed for secondary 
malignancies (−3844), followed by the cancers of the 
respiratory system (−1743), colorectal cancers (−1221), 
hematologic malignancies (−1216 fewer admissions), and 
breast cancer (−974) [eTable S8 and eFigure 1d].

Discussion

We found that all types of hospital visits were reduced 
at the onset of the COVID‑19 pandemic in Ontario. 
While emergency admissions, medical admissions, 
and ED visits approached expected levels by Wave 
4, resumption of surgical activity remains below 
prepandemic levels.

Some indicators of severity (e.g., ambulance arrivals, 
emergency admissions, and use of critical care) suggest 
admitted patients were more acute during the COVID‑19 
era.[8] However, selective reductions in surgical activity 
likely explain part of the relative increase in urgent 
admissions. Furthermore, we did not observe a higher 
rate of patients being admitted following an ED visit. It 
is possible that many patients who previously would 
have been admitted may instead be managed in primary 
care.[17] In addition, lower waiting room census and 
changing hospital policy during the COVID‑19 pandemic 
may play a larger role than changes in patient acuity 
on determining who is admitted.[18] Regardless of the 
reasons behind the reduced rate of admissions and 
ED visits, it is possible that some of these patients may 
engage the healthcare system in the future with a more 
advanced stage of illness.

For some diagnosis categories, a reduction in hospital 
encounters may be driven by a true reduction in 
incidence. For example, the effect of pandemic restrictions 

on transmission of influenza and respiratory syncytial 
virus may explain the large reductions in respiratory 
system‑related hospital visits.[19] For other diagnosis 
categories, a reduction in hospital encounters may be driven 
by detection bias, whereby due to hospital avoidance, 
more mild conditions may be missed. For other diagnostic 
categories, such as MHA, the COVID‑19 pandemic has been 
demonstrated to increase the burden of MHA agnostic of 
age.[20‑23] A more detailed examination of MHA in Ontario 
is warranted. Finally, there remains a group of diagnostic 
codes that were associated with more admissions but 
without a concomitant rise in ED visits. These diagnoses 
may be directly attributable to exacerbations caused by 
COVID‑19 (e.g., interstitial disease, respiratory surgical 
complications, other respiratory diseases, hypertensive 
disease, and pulmonary disease).

While some degree of reductions in surgical activity 
was planned, it remains to be seen if longer‑term patient 
outcomes are worse among those who had their surgery 
deferred.[24] The greatest reductions in day surgery 
activity were associated with digestive system disorders, 
eye/ear disorders, and precancers. The greatest 
reductions in surgical admissions were associated with 
musculoskeletal disorders and the endocrine system. 
Understanding specific operations that contribute most 
to the backlog is crucial for surgical recovery planning.

Limitations
One limitation of the present work is the lack of data 
on the severity of illness. Although we adjusted for 
comorbidity, age, and indicators of acuity, it is likely 
still only partially measured. In the outpatient setting, 
our study focused on ED visits and day surgery visits 
because these have mandated reporting in NACRS. 
Except oncology clinics, renal dialysis clinics, and cardiac 
catheterization laboratories, all other outpatient visits may 
be differentially reported by hospital. A further limitation 
is the potential inaccuracy of estimating comorbidity. As 
a result of reduced hospital utilization, population‑level 
measures of incidence of disease that rely on hospital 
data (e.g., Charlson comorbidity score) may be subject to 
bias due to the COVID‑19 pandemic. Comorbidity may 
therefore be underestimated for patients admitted in the 
COVID‑19 era. Despite these limitations, one strength of 
this work is that it is population‑based and includes data 
by disease classifications and hospital encounter types 
across the different waves of the COVID‑19 pandemic. 
These findings are exploratory in nature and valuable 
toward hypothesis generation.

Conclusions

Emergency admissions, ED visits, and surgical activity 
have declined since the start of the COVID‑19 pandemic in 
Ontario. For many diagnostic classifications, hospital visits 
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returned to baseline levels by Wave 4 before declining again 
at the onset of the fifth surge (Omicron B.1.1.529 wave).
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