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Abstract
Objective: With increased utilization of virtual care in mental health, examining its appropriateness in various clinical sce-

narios is warranted. This study aimed to compare the risk of adverse psychiatric outcomes following virtual versus in-person

mental health follow-up care after a psychiatric emergency department (ED) visit.

Methods: Using population-based health administrative data in Ontario (2021), we identified 28,232 adults discharged from a

psychiatric ED visit who had a follow-up mental health visit within 14 days postdischarge. We compared those whose first fol-

low-up visit was virtual (telephone or video) versus in-person on their risk for experiencing either a repeat psychiatric ED visit,

psychiatric hospitalization, intentional self-injury, or suicide in the 15–90 days post-ED visit. Cox proportional hazard models

generated adjusted hazard ratios (aHRs) and 95% confidence intervals (CIs), adjusted for age, income quintile, psychiatric hos-

pitalization, and intentional self-injury in the 2 years prior to ED visit. We stratified by sex and diagnosis at index ED visits based

on the International Classification of Diseases and Related Health Problems, 10th Revision, Canada (ICD-10-CA) coding.

Results: About 65% (n= 18,354) of first follow-up visits were virtual, while 35% (n= 9,878) were in-person. About 13.9% and

14.6% of the virtual and in-person groups, respectively, experienced the composite outcome, corresponding to incidence rates

of 60.9 versus 74.2 per 1000 person-years (aHR 0.95, 95% CI 0.89 to 1.01). Results were similar for individual elements of the

composite outcome, when stratifying by sex and index psychiatric diagnosis, when varying exposure (7 days) and outcome peri-

ods (60 and 30 days), and comparing “only” virtual versus “any” in-person follow-up during the 14-day follow-up.

Conclusions and Relevance: These results support virtual care as a modality to increase access to follow-up after an acute

care psychiatric encounter across a wide range of diagnoses. Prospective trials to discern whether this is due to the compa-

rable efficacy of virtual and in-person care, or due solely to appropriate patient selection may be warranted.
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Abrégé
Objectif : Vu l’utilisation accrue des soins virtuels en santé mentale, il est justifié d’en examiner le côté approprié dans divers

scénarios cliniques. La présente étude visait à comparer le risque de résultats psychiatriques indésirables suivant des soins de

suivi de santé mentale virtuels plutôt qu’en personne après une visite à l’urgence psychiatrique.

Méthodes : À l’aide de données de santé administratives dans la population en Ontario (2021), nous avons identifié 28 232

adultes sortis d’une visite à l’urgence psychiatrique qui ont eu un suivi de visite de santé mentale dans les 14 jours suivant la

sortie. Nous avons comparé ceux dont la première visite de suivi était virtuelle (téléphone ou vidéo) contre en personne

quant à leur risque de connaître soit la répétition d’une urgence psychiatrique, une hospitalisation psychiatrique, une muti-

lation intentionnelle ou un suicide dans les 15-90 jours suivant la visite d’urgence psychiatrique. Les modèles à risques pro-

portionnels de Cox ont généré des rapports de risque (RRa) et des intervalles de confiance (IC) à 95 %, ajustés en fonction de

l’âge, du quintile de revenu, de l’hospitalisation psychiatrique et de l’automutilation au cours des 2 années précédant la visite à

l’urgence. Nous avons stratifié par sexe et par diagnostic lors de la visite de référence à l’urgence sur la base du codage de la

Classification internationale des maladies (CIM-10-CA).

Résultats : Environ 65 % (n = 18 354) des premières visites de suivi étaient virtuelles, tandis que 35 % (n = 9 878) étaient en

personne. Environ 13,9 % et 14,6 % des groupes virtuels et en personne ont respectivement connu le résultat composite,

correspondant à des taux d’incidence de 60,9 contre 74,2/1 000 années-personnes (RRa 0,95, IC à 95 % 0,89 à 1,01). Les

résultats étaient similaires pour les éléments individuels du résultat composite, en stratifiant par sexe et diagnostic psychia-

trique d’index, en faisant varier l’exposition (7 jours) et les périodes de résultats (60 et 30 jours), et en comparant « seule-

ment » virtuel et « n’importe quel » suivi en personne de la personne pendant le suivi de 14 jours.

Conclusions et pertinence : Ces résultats soutiennent les soins virtuels comme modalité permettant d’accroître l’accès au
suivi après une rencontre psychiatrique en soins aigus pour un large éventail de diagnostics. Des essais prospectifs visant à

déterminer si cela est dû à l’efficacité comparable des soins virtuels et en personne, ou uniquement à une sélection

appropriée des patients, pourraient être justifiés.
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While the emergency department (ED) is a significant point of
entry for individuals experiencing acute mental health crises, up
to two-thirds of those with an ED visit for a psychiatric reason
are in fact not admitted to hospital at the time of their visit.1 For
these individuals, timely outpatient follow-up mental health
care, usually within 7, 14, or 30 days is recommended to
promote continuity of management plans initiated in the ED.2,3

However, there is evidence that fewer than half of individuals
with a psychiatric ED visit receive mental health follow-up care
in a timely manner postdischarge.4 Barriers to care may include
individual-level factors such as psychosocial instability or home-
lessness, or system factors such as lack of primary care connec-
tion, distance from health-care options or lack of availability of
timely service.5 This presents a significant opportunity for
improvement of mental health system performance.

Virtual care has been occurring for some time in many
jurisdictions to improve access to specialized care at a dis-
tance.6,7 During the COVID-19 pandemic, virtual care,
either via telephone or video, exploded into widespread use
as a health-care delivery modality in alignment with
COVID-19 containment efforts.8 This trend persisted, due
to the convenience of virtual care and its potential to
enhance access to mental health care, especially in rural
and remote regions,9 and has opened up many opportunities
to improve access to care across diverse populations.10

Virtual care could improve access to follow-up after a psychi-
atric ED visit. However, the extent to which virtual care is used
in follow-up in this circumstance, and whether virtual care is a
safe and effective alternative to in-person care for a highly
acute population such as this one, is unknown.

The overall goal of this research was to add to knowledge
about virtual care as a visit modality after a psychiatric ED
visit. In a population-based sample in Ontario, Canada’s largest
province (population ∼15 million), where universal health care
covers all inpatient, ED and outpatient medical care, our specific
research objectives were to: (1) examine the extent to which
virtual care is being used for follow-up mental health care after
an ED visit for a psychiatric reason and (2) compare those receiv-
ing virtual versus in-person follow-up on their risk for a compos-
ite adverse psychiatric outcome (repeat ED visit for a psychiatric
reason, psychiatric hospitalization, or completed suicide) within
90 days after discharge from the ED.

Methods

Study Design and Data Sources
This population-based cohort study used health administra-
tive databases accessed at ICES (formerly the Institute
for Clinical Evaluative Sciences) in Ontario, Canada. ICES
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is an independent, nonprofit research institute whose legal
status under Ontario’s health information privacy law
allows it to collect and analyse health care and demographic
data, without consent, for health system evaluation and
improvement. This allows for access to a secure and accessi-
ble array of Ontario’s health-related datasets to be linked
using unique encoded identifiers and analysed at ICES (see
ices.on.ca for data access details and procedures).

For the current study, we used: (1) the National Ambulatory
Care Reporting Service (NACRS) data to capture ED visits
occurring for a psychiatric reason; (2) the Ontario Health
Insurance Plan (OHIP) to capture outpatient physician services,
such as mental health follow-up care; and (3) the Canadian
Institutes for Health Information Discharge Abstract Database
(CIHI-DAD) and Ontario Mental Health Reporting System
(OMHRS) to capture psychiatric hospitalizations. We also
used ICES’s Registered Persons Database (RPDB) to capture
sex, age, and postal code, allowing for identification of neigh-
bourhood income level and region of residence). These datasets
were linked using unique encoded identifiers and analyzed at
ICES. See Supplemental Table S1 for additional details of
the datasets.

Participants
We included all Ontario residents (aged 18 years or older)
who were (1) discharged to the community after an ED visit
for a psychiatric reason between January 1 and December
31, 2021, in Ontario and (2) had at least 1 outpatient mental
health-care visit to a physician in the 14 days postdischarge
from the ED visit. Fourteen days was chosen because it rep-
resents the typical follow-up time in urgent psychiatric care
programs.4 ED visits were considered to be for a psychiatric
reason when there was a psychiatric diagnosis in the primary
diagnostic field (International Classification of Diseases and
Related Health Problems, 10th Revision, Canada [ICD-10-CA]
F06–F99) and/or when intentional self-injury was coded in any
diagnostic field (ICD-10-CA X60–X84, Y10–Y19, Y28 when
DX10CODE1 F06–F99; intentional self-injury is not recorded
in primary diagnostic fields in the NACRS dataset11). A
person’s first ED visit during the year was considered the
index visit, so as to be able to capture subsequent ED visits
in the outcome.

Most ambulatory physician-based mental health care in
Ontario is provided either in primary care or by psychia-
trists.12 As such, outpatient mental health follow-up visits
were either to (1) a psychiatrist identified using OHIP spe-
cialty code 19 (any diagnosis) or (2) a primary care clini-
cian using either a mental health “service” code or mental
health “diagnostic” code submitted by the physician to
the OHIP (sensitivity 80.7%, specificity 97% when vali-
dated against primary care chart review in the ability to differ-
entiate between mental health and nonmental health-related
visits.13,14

Individuals with improbable age (>105 years), invalid sex,
invalid ICES Key Number/non-Ontario residents (precluding
linkage across datasets), and no OHIP coverage for at least
1 year prior to the index ED visit (precluding baseline covar-
iate assessment) were excluded, as were those who were dis-
charged to a non-home setting such as a long-term care
facility or group home, or who revisited the ED or were read-
mitted to hospital within the 14-day window. Those with no
outpatient mental health physician visits in the 14 days
post-ED visit were also excluded from the cohort but
flagged for additional analyses.

Follow-up Visit Modality
The primary exposure of interest was the modality of the first
follow-up physician mental health visit (virtual vs. in-person)
within 14 days of the index ED visit, as defined by the OHIP
fee codes that accompanied the physician billing submission
when virtual care modalities were utilized (Supplemental
Table S1). A secondary exposure compared those having exclu-
sively virtual visits versus “any” in-person visits during the
14-day postdischarge period. Virtual visits were conducted by
video or by telephone; the OHIP billing codes did not differenti-
ate between telephone and video visits during the time period
under study. Physician remuneration was equivalent to virtual
(video or telephone) and in-person care during the study
period. For video visits, any videoconferencing platform
that met government-regulated privacy criteria could be
used, including well-known platforms such as Zoom and
Webex, as well as the Ontario Telemedicine Network.15

While no specific protocols were utilized, physicians were
expected to conform to policies on virtual care laid out by
the provincial regulatory body. These policies include con-
sideration of patient privacy, patient choice and appropri-
ateness of a virtual care encounter.16

Outcomes
Repeat psychiatric ED visits, psychiatric hospitalizations,
intentional self-injury, and suicide deaths are clinically impor-
tant and widely considered to be key indicators of mental
health system performance, including in Ontario.17–20 The
primary outcome was a composite outcome comprising each
of these, between 15 and 90 days postdischarge.21 Repeat
ED visits and hospitalizations were those with a psychiatric
diagnosis in the primary diagnostic field (ICD-10-CA F06–
F99 for NACRS and CIHI, or any in OMHRS) and/or with
intentional self-injury (ICD-10-CA X60–X84, Y10–Y19,
Y28 when DX10CODE1 F06–F99) in any diagnostic field.
Suicides were identified by combining ED records for
intentional self-injury, ICD-10-CA X60–X84, Y10–Y19,
and Y28 with death reported as the discharge disposition
from the repeat ED visit or hospitalization (Supplemental
Table S2).
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Covariates
Covariates were selected based on known associations
between the outcomes and sociodemographic and clinical
factors.22 Age, sex, rurality, and neighbourhood income
quintile may all be baseline variables that could be associated
with both the exposure and outcomes.23–26 These were
derived from the RPDB, the latter 2 using the postal code con-
version file to align with the results of the Canadian census.
Past psychiatric history may also play a role. Using the
NACRS, CIHI-DAD, and OMHRS datasets, we included the
number of psychiatric ED visits (with or without intentional
self-injury), psychiatric hospitalizations, and ED visits with
intentional self-injury in the 2 years prior to the index ED
visit.27 We also determined whether the individual had a
usual primary care or psychiatrist provider (3+ visits to a
primary care physician or psychiatrist with >50% of those
visits to the same provider) in the 2 years prior to the index
ED visit, as this was expected to be a major driver of the
ability to obtain timely follow-up.28 Diagnosis is also likely
to be strongly associated with outcome risk—and could also
be associated with the use of virtual care—so we extracted

the primary diagnostic category at the index ED visit based
on ICD-10-CA coding, for stratifying analyses into anxiety
and related disorders, bipolar disorders, depressive disorders,
personality disorders, psychotic disorders, and substance and
alcohol use disorders (Supplemental Table S2).

Statistical Analysis
Covariates were described for the overall cohort, and also for
those excluded because they did not have a follow-up
appointment in the 14 days postdischarge. We then reported
on the study covariates by exposure group (virtual vs.
in-person outpatient visit modality), evaluating the balance
of covariates using standardized differences (SD).29 Cox pro-
portional hazard models were used to compare the primary
composite outcome between exposure groups, adjusting for
sex, age, neighbourhood income quintile and rurality, psychi-
atric hospitalization and intentional self-injury within 2 years
prior to index ED visit, and index ED visit diagnosis. The
analysis was repeated for those with “only” virtual outpatient
visits (vs. “any” in-person visit) during the 14-day exposure
period. In preplanned additional analyses, we stratified the

Figure 1. Flowchart listing exclusion criteria and number of individuals excluded for each criterion to form the final cohort.
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main analysis by sex(male or female) and psychiatric diag-
nostic category at the index presentation and varied the expo-
sure period for outpatient follow-up visits to 7 days, and the
outcome period to 60 and 30 days.

Analyses were conducted using SAS, version 9.4 (SAS
Institute). Use of the data in this project is authorized under
section 45 of Ontario’s Personal Health Information
Protection Act and does not require review by a Research
Ethics Board.

Results

Cohort
Of the 270,197 Ontario residents (aged 18 or older) dis-
charged from a psychiatric ED visit in Ontario in 2021,
90,547 unique individuals remained after excluding those

with improbable age (age >105 years), invalid sex, those
unable to be linked across datasets (an invalid ICES Key
Number, non-Ontario residents), and those not eligible
for provincial coverage for at least 1 year prior to the
index ED visit. Of these, 28,232 (31.1%) individuals had
an outpatient mental health care follow-up visit within
14 days of ED discharge (Figure 1). Median age was 35
years (interquartile range [IQR] 26–49), 53.2% were
female, 49.8% were low-income (two lowest income quin-
tiles), and 88.2% resided in an urban area. Almost all
(97.3%) had a usual primary care provider; 21.1% had a
consistent psychiatric care provider (Table 1). Anxiety
and related disorders were the most common diagnoses
at the index ED visit (46.1% of the cohort), followed by
substance and/or alcohol use disorders (22.7%). Only
4.7% presented with schizophrenia or another primary
psychotic disorder.

Table 1. Characteristics of n= 28,232 with a Follow-up Visit in the 14 Days Post-ED Discharge, by Modality of the First Visit Type (Virtual or

In-Person), Presented as N (%), Unless Otherwise Specified.

Visit modality

Virtual

(n= 18,354)

In-person

(n= 9,878)

Total

(n= 28,232)

Standardized

difference

Sociodemographic characteristics

Mean (SD) age, years 38.6 (15.8) 38.8 (16.0) 38.7 (15,9) 0.02

Sex, female 10,338 (56.3) 4673 (47.3) 15,011 (53.2) 0.18

Neighbourhood income quintile (Q)*

Q1 lowest 4892 (26.7) 2876 (29.1) 7,768 (27.5) 0.05

Q2 3942 (21.5) 2104 (21.3) 6,046 (21.4) 0

Q3 3420 (18.6) 1754 (17.8) 5,174 (18.3) 0.02

Q4 3115 (17.0) 1632 (16.5) 4,747 (16.8) 0.01

Q5 highest 2882 (15.7) 1390 (14.1) 4,272 (15.1) 0.05

Missing 103 (0.6) 122 (1.2) 225 (0.8) 0.07

Region of residence (urban)** 16,195 (88.2) 8705 (88.1) 24,900 (88.2) 0

Health service use (past 2 years)

Median (IQR) psychiatric ED visits 0 (0–1) 0 (0–1) 0 (0–1) 0.04

Median (IQR) psychiatric admissions 0 (0–0) 0 (0–0) 0 (0–0) 0.05

ED visits with intentional self-injury 757 (4.3) 399 (4.0) 1156 (4.1) 0.01

Usual primary care provider*** 17,943 (97.8) 9524 (96.4) 27,467 (97.3) 0.08

Usual psychiatrist provider*** 4067 (22.2) 1893 (19.2) 5960 (21.1) 0.07

Primary diagnosis at index ED visit

Anxiety and related disorders 8965 (48.8) 4043 (40.9) 13,008 (46.1) 0.16

Bipolar disorders 399 (2.2) 237 (2.4) 636 (2.3) 0.02

Depressive disorders 2645 (14.4) 1454 (14.7) 4099 (14.5) 0.01

Personality disorders 331 (1.8) 227 (2.3) 558 (2.0) 0.03

Psychotic Disorders 705 (3.8) 627 (6.3) 1332 (4.7) 0.11

substance and Alcohol use disorders 3955 (21.5) 2467 (25.0) 6422 (22.7) 0.08

Other categories:
Self-injury (no psychiatric diagnosis) 850 (4.6) 535 (5.4) 1385 (4.9) 0.04

Other disorders 504 (2.7) 288 (2.9) 792 (2.8) 0.01

Note. ED= emergency department; SD= standard deviation; IQR= interquartile range.

*Neighbourhood income quintile is determined by the individual’s geographic information and is divided into 5 quintiles, with 1 being the lowest and 5 being the

highest.

**Rurality was defined using the patient’s geography-derived information and comparing that information to the Statistics Canada community size information

leading to categorizing it as urban or rural.

***Consistent primary care or psychiatrist provider ≥3 visits, and >50% of these visits to the same provider.
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The cohort characteristics were fairly similar to those of
the n= 62,315 who did not have a follow-up visit within
14 days of ED discharge, with some exceptions. Those
with no follow-up were less likely to live in an urban area
(82.2% vs. 88.2%), and to have a usual primary care provider
(91.3% vs. 97.3%) or psychiatrist (10.4% vs. 21.1%). They
were less likely to have had an index ED visit diagnosis of
depression (8.1 vs. 14.5%) and more likely to have had an
index ED visit diagnosis of substance or alcohol use disorder
(33.9% vs. 22.7%) (Supplemental Table S3).

Main Outcomes
About 65.0% of the cohort (n= 18,354) had a virtual first
outpatient follow-up visit within 14 days of ED discharge,
with 4436 visits being to a psychiatrist (24.1%). Among
those whose first visit was in-person (n= 9878, 35.0% of
the cohort), 3339 (33.8%) of the visits were to a psychiatrist.
The virtual follow-up group was 56.5% female, while only
47.3% of those in the in-person follow-up group were
female (Table 1). Close to half (48.8%) of the virtual
follow-up group had presented with an anxiety or related dis-
order, compared to only 40.9% of those receiving in-person
follow-up. Schizophrenia and other psychotic disorder diag-
noses were the reason for presentation in 6.3% of the

in-person follow-up group, and only 3.8% of the virtual
follow-up group. However, other characteristics were very
similar between groups (SD< 0.10).

The primary outcome was experienced by about 13.9%
(n= 2552) of those with virtual care for their first outpatient
mental health follow-up visit and about 14.6% (n= 1443) of
those with the first visit in-person. This corresponded to inci-
dence rates of 60.9 versus 64.2 per 1000 person years (py),
adjusted hazard ratio (aHR) of 1.00 (95% CI, 0.94 to 1.07)
(Table 2). Results were also not statistically different
between groups when comparing those with only virtual
versus any in-person visits during the 14 days post-ED dis-
charge (aHR 0.99, 95% CI, 0.93 to 1.06), for repeat psychi-
atric ED visits, repeat psychiatric ED visits with intentional
self-injury, psychiatric hospitalizations, or completed
suicide.

Additional Analyses
There were no statistically significant differences in outcome
risks between virtual and in-person follow-up in sex-stratified
analyses either for the composite outcome or its individual
elements (Table 3). Stratification by index ED visit diagnosis
revealed that the overall incidence of the composite outcome
was highest for those with psychotic disorders, bipolar

Table 2. Adverse Composite Psychiatric Outcome of Psychiatric Hospitalization, Repeat Psychiatric ED Visit or Suicide in the 90-Days

Post-ED Discharge, by Visit Modality.

Modality N (%) Rate per 1000 py aHR* (95% CI)

Modality of first mental health follow-up visit

Composite outcome In-person (n= 9878) 1443 (14.6) 64.2 1.00 (referent)

Virtual (n= 18,354) 2552 (13.9) 60.9 1.00 (0.94–1.07)
Individual outcomes
Psychiatric hospitalization In-person (n= 9878) 497 (5.0) 21.0 1.00 (referent)

Virtual (n= 18,354) 898 (4.9) 20.4 1.06 (0.95–1.18)
Repeat ED visit In-person (n= 9878) 1346 (13.6) 59.5 1.00 (referent)

Virtual (n= 18,354) 2385 (13) 56.6 1.00 (0.94–1.07)
Repeat ED visit with intentional self-injury In-person (n= 9878) 139 (1.4) 5.8 1.00 (referent)

Virtual (n= 18,354) 250 (1.4) 5.6 1.02 (0.83–1.26)
Suicide In-person (n= 9878) NR <0.05 1.00 (referent)

Virtual (n= 18,354) NR <0.10 2.15 (0.22–21.25)
Only virtual versus any in-person

Composite outcome Any in-person (n= 11,410) 1676 (10) 64.5 1.00 (referent)

Only virtual (n= 16,822) 2319 (20.3) 60.3 0.99 (0.93–1.06)
Individual outcomes
Psychiatric hospitalization Any in-person (n= 11,410) 579 (3.4) 21.2 1.00 (referent)

Only virtual (n= 16,822) 816 (7.2) 20.2 1.04 (0.93–1.15)
Repeat ED visit Any in-person (n= 11,410) 1568 (9.3) 60.1 1.00 (referent)

Only virtual (n= 16,822) 2163 (19.0) 55.9 0.99 (0.92–1.05)
Repeat ED visit with intentional self-injury Any in-person (n= 11,410) 166 (1.0) 6.0 1.00 (referent)

Only virtual (n= 16,822) 223 (2.0) 5.4 0.96 (0.78–1.17)
Suicide Any in-person (n= 11,410) NR <0.05 1.00 (referent)

Only virtual (n= 16,822) NR <0.10 2.77 (0.28–27.2)

Note. aHRs and 95% CIs are reported. Adjusted for age, sex, neighbourhood income quintile, rurality, index ED visit diagnosis, psychiatric hospitalization in 2

years prior to the index ED visit and intentional self-injury in 2 years prior to the index ED visit. If any cell is ≤5, these cannot be reported due to privacy

concerns. ED= emergency department; aHR= adjusted hazard ratio; CI= confidence interval; py= person years; NR= not reported.
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disorders and substance and alcohol use disorders, and lowest
for those with anxiety and depressive disorders. However,
within diagnoses, there were no statistically significant differ-
ences in composite outcome risk between those with virtual
versus in-person follow-up (Figure 2). Results were similar
for individual elements of the primary outcome
(Supplemental Table S4).

Neither varying the exposure period to 7 days (Supplemental
Tables S5 and S6) nor the outcome length to 30 or 60 days
(Supplemental Table S7) materially altered the findings.

Discussion
In this population-based study of physician visits follow-
ing psychiatric ED visits in Ontario, Canada in 2021,
two-thirds of the first post-ED mental health outpatient
follow-up visits were conducted virtually. There were
few demographic differences between those who had
virtual versus in-person visits. Notably, both groups con-
tained a similar percentage of people who were low-
income and who lived rurally. The proportion of
women and people with anxiety disorders was higher
in the virtual care group, and the proportion of people
with psychotic disorders was lower. The risk of a

serious adverse psychiatric outcome within 90 days
post-ED discharge was not significantly different
whether the outpatient follow-up visit occurred virtually
or in-person. Findings were robust by sex and psychiatric
diagnosis, and when varying exposure and outcome time
periods.

The results of this study are consistent with local and
global literature about the use of virtual mental health care.
The high rate of virtual care follow-up is consistent with
research in the Ontario jurisdiction on the uptake of virtual
care more generally after the onset of the COVID-19 pan-
demic,30–32 as well as in other jurisdictions.33 While it is
often recognized that virtual care may not be accessible to
everyone, particularly those of lower socioeconomic status
or who live rurally, our virtual care and in-person groups
were quite balanced on these variables. This may speak to
the widespread availability of mechanisms for virtual care;
about 96% of Canadians aged 15–44 had a cellular telephone
in 2020.34 Further, in our study, virtual visits could be by
telephone, so may have been possible even if there was no
internet capacity for videoconferencing.

Although our study was observational, the results of this
study are also consistent with the growing body of clinical
trials studying the efficacy of virtual mental health care.

Table 3. Adverse Composite Psychiatric Outcome of Psychiatric Hospitalization, Repeat Psychiatric ED Visit or Suicide in the 90 Days

Post-ED Discharge.

Modality N (%) Rate per 1000 py aHR (95% CI)

Males

Composite outcome In-person (n= 5205) 820 (15.8) 69.7 1.00 (referent)

Virtual (n= 8016) 1238 (15.4) 68.1 1.03 (0.94 to 1.12)

Individual outcomes
Psychiatric hospitalization In-person (n= 5205) 280 (5.4) 22.5 1.00 (referent)

Virtual (n= 8016) 431 (5.4) 22.5 1.08 (0.93–1.26)
Repeat ED visit In-person (n= 5205) 760 (14.6) 64.1 1.00 (referent)

Virtual (n= 8016) 1145 (14.3) 62.6 1.03 (0.94 to 1.13)

Repeat ED visit with intentional self-injury In-person (n= 5205) 66 (1.3) 5.2 1.00 (referent)

Virtual (n= 8016) 96 (1.2) 4.9 1.02 (0.74 to 1.40)

Suicide In-person (n= 5205) NR ≤0.1 1.00 (referent)

Virtual (n= 8016) NR ≤0.2 2.15 (0.22 to 21.3)

Females

Composite outcome In-person (n= 4673) 623 (13.3) 58.2 1.00 (referent)

Virtual (n= 10,338) 1314 (12.7) 55.3 0.98 (0.89 to 1.08)

Individual outcomes
Psychiatric hospitalization In-person (n= 4673) 217 (4.6) 19.3 1.00 (referent)

Virtual (n= 10,338) 467 (4.5) 18.8 1.04 (0.88 to 1.22)

Repeat ED visit In-person (n= 4673) 586 (12.5) 54.5 1.00 (referent)

Virtual (n= 10,338) 1240 (12.0) 51.9 0.99 (0.89 to 1.09)

Repeat ED visit with intentional self-injury In-person (n= 4673) 73 (1.6) 6.4 1.00 (referent)

Virtual (n= 10,338) 154 (1.5) 6.1 1.03 (0.78 to 1.37)

Suicide In-person (n= 4673) 0 0 Not applicable

Virtual (n= 10,338) 0 0 Not applicable

Note. Results are presented as aHRs and 95% CIs, comparing the first follow-up virtual versus in-person visit modality, stratified by sex (male or female based on

health card). Adjustment is for age, sex, neighbourhood income quintile, rurality, index ED visit diagnosis, psychiatric hospitalization in 2 years prior to the index

ED visit and intentional self-injury in 2 years prior to the index ED visit. If any cell is ≤5, these cannot be reported due to privacy concerns. ED= emergency

department; aHR= adjusted hazard ratio; CI= confidence interval; py= person years; NR= not reported.
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Results of recent systematic reviews of videoconferencing
for psychotherapy for depression and anxiety found similar
efficacy for in-person and virtual care delivery,35 and there
is ample evidence that virtual mental health care more gener-
ally performs similarly to in-person care in diverse ambulatory
populations.36 Much less research has focused on how virtual
care performs in follow-up after an acute care health encoun-
ter, such as in an ED, where the patient is likely more acutely
ill than in ambulatory encounters more generally. In a large

U.S. observational study (n= 12,848), virtual follow-up care
(telephone or video) after a general medical ED visit (i.e.,
not for a psychiatric condition) was associated with an
increased rate of return to the ED and hospitalization within
30 days of the ED visit, compared to in-person follow-up.37

The differences between this study and ours may be related
to the nature of the conditions that were being treated.
General medical follow-up may more often require a physical
examination, compared to mental health care which relies

Figure 2. Adverse psychiatric composite outcome of psychiatric hospitalization, repeat psychiatric emergency department (ED) visit or

suicide in the 90 days post-ED discharge comparing first virtual versus first in-person follow-up visit, stratified by mental health diagnosis at

index ED visit. Hazard ratios are adjusted for age, sex, neighbourhood income quintile, rurality, index ED visit diagnosis, psychiatric

hospitalization in 2 years prior to the index ED visit and intentional self-injury in 2 years prior to the index ED visit.
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more heavily on patient-reported symptoms and a mental
status exam that does not always require physical examination.

There are several potential explanations for our findings of
similar outcome risk between virtual and in-person care. As
indicated above, the nature of the visit (i.e., not requiring a
physical examination in most cases) may make virtual care
an appropriate option in this case. Further, almost all patients
in our cohort had a primary care clinician. Virtual care when
delivered by a patient’s usual primary care clinician versus a
walk-in clinic, is associated with better outcomes, including
reduced ED visits.38 The main question that remains is
whether the modalities are truly equivalent in this acutely
ill post-ED population, as this was not a clinical trial, such
that the modality of the visit was not randomly assigned. In
Ontario, physicians provide either in-person or virtual care
at their discretion, in accordance with clinical appropriateness
and patient preference.39 As such, our results could reflect that
clinicians are appropriately selecting patients for virtual and
in-person care—or that patients are appropriately self-selecting.
A greater proportion of the in-person visits were to psychiatrists
than were the virtual care visits. It is plausible that more severely
ill patients were directed to psychiatrists, and that these were
also the patients who needed to be seen in person (e.g., for phys-
ical examinations or due to psychosocial issues).

While a major strength of this study was its large
population-based sample and ability to examine comparisons
not only overall, but also within key subgroups (e.g., by sex
and by diagnosis), there are limitations to the analysis. As indi-
cated, this was an observational study and not a clinical trial,
and we were somewhat limited in the clinical variables that
we could measure to determine what was driving the
outcome equivalence observed (i.e., subtle differences in sever-
ity or comorbidities that we were unable to measure might have
led to the selection of one modality over the other for a given
patient). We also did not have access to race and ethnicity data,
we were unable to differentiate between virtual follow-up visits
conducted by telephone versus video, and we could not capture
follow-up visits to nonphysicians such as case managers or
psychologists. Since almost the entire cohort had primary
care providers, it is unclear whether the findings would gener-
alize to populations without primary care access. Having a
primary care provider was more common in our cohort than
among those who were excluded from the study because
they did not have a follow-up visit (97.3% vs. 91.3%), high-
lighting that issues of primary care access are crucial to con-
sider in any planning for postacute care interventions. The
findings may also not be fully generalizable to health jurisdic-
tions where virtual care and/or outpatient follow-up care and
remuneration models differ from those in our setting.

Future randomized trials in this area may not be practical,
given the extent to which virtual care has become the stan-
dard service delivery modality in many jurisdictions.
However, future research to further explore the role of
virtual care delivery in mental health crisis intervention and
how to optimize it is warranted, particularly given that the

clinical acuity is likely to be higher than in much of the
virtual care literature. Additional research to understand to
whom these results generalize, and how clinicians select
patients or patients self-select for virtual versus in-person
follow-up after an ED visit, would be helpful in guiding
future best practice clinical recommendations in this area.
Future research can also continue to explore the quality of
postpsychiatric ED discharge care delivered, and how
virtual care might contribute to improving this care, and by
extension the outcomes of individuals in psychiatric crisis
after discharge from an acute care encounter.

In summary, these results from across a large health juris-
diction have key implications for patients, clinicians, policy-
makers, and researchers in the field of mental health care. The
integration of virtual care into mental health services can
potentially alleviate strain on health-care resources or
improve access to care for underserved populations. As
such, our study to determine its level of appropriateness in
a highly acute psychiatric population has great potential for
impact. We found that regardless of clinical diagnosis,
virtual and in-person follow-up in the 14 days after a psychi-
atric ED visit were associated with a similar rate of repeat ED
visits, and psychiatric hospitalizations. This lends support to
the emerging literature around the safety and effectiveness of
virtual mental health care and provides strong reassurance
about extending this form of access even in more acute psy-
chiatric clinical scenarios.
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