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A ll Canadian provinces have nurse-managed, tele-
phone services to support the public with health con-
cerns (e.g., https://healthconnectontario.health.gov.

on.ca/static/guest/home).1 These also exist in other jurisdic-
tions, and provide guidance on management and the need for 
in-person care.2–5 In 2008, British Columbia established an 
8-1-1 line, overseen by HealthLink BC, where nurses use 
standardized algorithms to provide advice ranging from 
home management to immediate emergency department 
(ED) attendance. Of the 948 793 BC callers to 8-1-1 in 2021, 
328 537 were referred to a nurse and 91 662 of those (27.9%) 
were initially triaged to seek immediate care at an ED or 
physician office (Sandra Sundhu, HealthLink BC, Victoria: 
unpublished data, 2021). The COVID-19 pandemic greatly 
increased both the volume and complexity of calls to 8-1-1 in 

BC, with many callers seeking to avoid the perceived risk of 
in-person visits. This prompted HealthLink BC, in collabor
ation with the BC Emergency Medicine Network, to add a 
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Background: British Columbia’s 8-1-1 telephone service connects callers with nurses for health care advice. As of Nov. 16, 2020, callers 
advised by a registered nurse to obtain in-person medical care can be subsequently referred to virtual physicians. We sought to determine 
health system use and outcomes of 8-1-1 callers urgently triaged by a nurse and subsequently assessed by a virtual physician.

Methods: We identified callers referred to a virtual physician between Nov. 16, 2020, and Apr. 30, 2021. After assessment, virtual 
physicians assigned callers to 1 of 5 triage dispositions (i.e., go to emergency department [ED] now, see primary care provider within 
24 hours, schedule an appointment with a health care provider, try home treatment, other). We linked relevant administrative data-
bases to ascertain subsequent health care use and outcomes.

Results: We identified 5937 encounters with virtual physicians involving 5886 8-1-1 callers. Virtual physicians advised 1546 callers 
(26.0%) to go to the ED immediately, of whom 971 (62.8%) had 1 or more ED visits within 24 hours. Virtual physicians advised 556 
(9.4%) callers to seek primary care within 24 hours, of whom 132 (23.7%) had primary care billings within 24 hours. Virtual physicians 
advised 1773 (29.9%) callers to schedule an appointment with a health care provider, of whom 812 (45.8%) had primary care billings 
within 7 days. Virtual physicians advised 1834 (30.9%) callers to try a home treatment, of whom 892 (48.6%) had no health system 
encounters over the next 7 days. Eight (0.1%) callers died within 7 days of assessment with a virtual physician, 5 of whom were 
advised to go to the ED immediately. Fifty-four (2.9%) callers with a “try home treatment” disposition were admitted to hospital within 
7 days of a virtual physician assessment, and no callers who were advised home treatment died.

Interpretation: This Canadian study evaluated health service use and outcomes arising from the addition of virtual physicians to a 
provincial health information telephone service. Our findings suggest that supplementation of this service with an assessment from a 
virtual physician safely reduces the overall proportion of callers advised to seek urgent in-person visits.
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service for consultation with a virtual physician on Apr. 6, 
2020, called HealthLink BC Emergency iDoctors in Assist
ance (HEiDi).6 Callers identified by an 8-1-1 nurse as having 
a concern of sufficient urgency to require medical attention 
within 24 hours can now be referred for optional and supple-
mental telephone or video assessment by off-site emergency 
physicians and full-service family physicians (FPs).

Concerns exist that telephone services can result in callers 
with minor issues being unnecessarily guided to attend an 
ED, and evidence exists that the addition of physician assess-
ment can mitigate this.2,6 One goal of the HEiDi program was 
that, through an interprofessional approach involving both 
nurses and physicians, more 8-1-1 callers could be safely 
diverted from attending EDs than by involving nurses alone. 
In a previously published process evaluation, we found HEiDi 
virtual physicians subsequently advised 72.1% of nurse-
triaged, urgently dispositioned callers away from visiting EDs 
or urgent care clinics within 24 hours, while advising 15.0% 
of callers to accelerate their nurse-assigned disposition and 
attend an ED immediately.7 Although outcomes after nurse 
consultation have been described in 1 setting, the effect of 
adding virtual physicians to a Canadian 8-1-1 line is 
unknown.5 Evaluating the effect of program changes on 
patient-oriented outcomes and health care use is essential for 
informed decision-making. However, this requires timely data 
access that is often difficult or impossible to secure. 

This paper describes our use of a new BC Ministry of 
Health initiative, the Health Data Platform BC (HDPBC) to 
comprehensively analyze downstream health care use and the 
safety of the HEiDi service.8 We sought to explore the 
24-hour and 7-day health care use and outcomes of 8-1-1 call-
ers who were triaged by a nurse to seek immediate care and 
who were subsequently referred to HEiDi virtual physicians.

Methods

Study design
We conducted a descriptive analysis of routinely collected 
administrative health data between Nov. 16, 2020, and Apr. 30, 
2021, following the Reporting of Studies Conducted Using 
Observational Routinely Collected Data (RECORD) statement.

Setting and study population
This study took place in BC, a Canadian province with more 
than 5 million residents across 5 regional health authorities.9 
Callers of the 8-1-1 service who were referred by HealthLink 
BC navigators to nurses were evaluated with Healthwise, a 
widely used, algorithm-based software system that results in 
7 triage dispositions.10 We use the term “caller” to refer to the 
individual for whom 8-1-1 was contacted; this is usually the 
person on the phone, but in a proportion of cases (and almost 
all pediatric cases), nurses and virtual physicians conversed 
initially or solely with a family member or caregiver. 

The HEiDi program operated daily from 10 am to 10 pm 
(from study initiation through Jan. 3, 2021) or 9 am to 11 pm 
(from Jan. 4, 2021, to the study end). To be eligible for immedi-
ate subsequent assessment by a virtual physician during HEiDi 

operational hours, callers were required to be residents of BC 
with a provincial Personal Health Number (PHN), sufficient 
English-language proficiency (either the caller or a family mem-
ber) as judged by the nurse and assigned a “RED-MD” disposi-
tion to seek immediate care (coded as “seek care now — MD/
healthcare provider”). Immediate referral to a virtual physician 
was optional and at the discretion of nurses and consent of call-
ers. After transfer to HEiDi, callers’ median wait-time was less 
than 30 minutes, as previously reported.7 In periods outside of 
HEiDi virtual physician hours, or when referrals were paused 
because of backlog, nurses managed callers independently.

Virtual physicians evaluated callers by phone or videocon-
ferencing when deemed beneficial, providing them with advice 
and assigning 1 of 5 mutually exclusive dispositions with gen-
erally understood semantic meanings, as follows: “go to ED 
now” (i.e., proceed to the nearest appropriate ED without 
delay), “see primary care MD now” (i.e., typically within 24 h 
and ideally that day), “schedule an MD/HCP appointment” 
(i.e., within 1 wk), “try home treatment” (i.e., manage or 
observe condition at home) or “other” (i.e., any advice not cap-
tured by the previous categories, often involving “if/then” 
instructions). All RED-MD triaged callers who had a HEiDi 
encounter during the study period and a PHN were eligible. 
Further inclusion criteria and call-flow for 8-1-1 and HEiDi 
are provided in Appendix 1, Supplementary Material, available 
at www.cmajopen.ca/content/11/3/E459/suppl/DC1.

Research environment and data sources
In collaboration with the BC Ministry of Health, we used the 
newly launched HDPBC to identify ED visits, FP visits, hospi-
tal admissions and deaths.8 HealthLink BC provided a data 
extract of callers to the HDPBC in which records were anony-
mized with an encryption algorithm. Using the HDPBC’s 
secure research environment, we linked HEiDi caller records 
through their anonymized PHN to the National Ambulatory 
Care Reporting System (NACRS) for ED visits,11 the Dis-
charge Abstract Database for hospital admission data,12 the 
Medical Services Plan for billings from fee-for-service phys
icians,13 the Vital Events Death for data on deaths14 and the 
Client Roster for demographic data.15 These data sources, and 
the approach we used to access and link them, are considered 
highly reliable and accurate.16

Variables and definitions
We obtained demographic characteristics, including caller sex, 
age, FP attachment, home health authority, economic depen-
dency quintile, and rurality. We approximated caller age using 
year and month of birth, and categorized attachment to an FP by 
the number of FP encounters and the providers involved 
(Appendix 2, BC Ministry of Health algorithm, available at www.
cmajopen.ca/content/11/3/E459/suppl/DC1). We categorized 
economic dependency quintiles from callers’ address-based dis-
semination area, a geographic proxy for deprivation,17 and rural-
ity using callers’ Community Health Service Area.18

Nurses identified callers’ health concerns from a list of 
23  topics, and we extracted caller disposition as assigned by 
the virtual physician from the HealthLink BC record. We 
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obtained date and time of any subsequent ED visits from 
NACRS. Because not all BC EDs participate in NACRS, we 
also undertook a comprehensive search of the Discharge 
Abstract Database and Medical Services Plan to identify ED 
visits, following an approach described by the University of 
BC Centre for Health Services and Policy Research.19 We 
obtained the date and time of callers’ subsequent admissions 
to hospital from the Discharge Abstract Database, and subse-
quent visits to FPs from the Medical Services Plan by includ-
ing claims with a specialty of family medicine and a service 
code corresponding to an in-office or telehealth FP visit, 
consultation or counselling. We obtained date of death for 
any callers with a record in the Vital Events Death database.

Linkage and analysis
For each 8-1-1 call record, we identified unique combinations 
of anonymized PHNs and call dates and times. For any anony-
mized PHN associated with multiple calls, we deemed the first 
call record within a 7-day period as the index call (thus, an indi-
vidual would have multiple calls included only if they occurred 
more than 7 days apart). For each index call, we captured ED 
visits, hospital admissions, FP visits and deaths within 7 days as 
our primary outcomes of interest. We established the 7-day 
window a priori as a time frame within which subsequent ser-
vice use or outcomes were likely linked to the issue prompting 
the index call. All 8-1-1 callers were successfully identified and 
linked in the HDPBC Client Roster demographic database.

We summarized variables and outcomes with descriptive 
statistics. For demographic and 8-1-1 call characteristics, we 
summarized callers in aggregate and noted counts of missing 
data. For service use and outcomes, we summarized callers 
overall and by virtual physician–assigned disposition for the 
24-hour and 7-day periods after their index call. Given pri-
vacy requirements by the BC Ministry of Health regarding 
small cell sizes (n < 5), we were unable to report further on 
certain results.

We used SQL Server Management Studio (version 18.5, 
Microsoft) to query and link records across databases. We 
extracted eligible records and imported them to R (version 
4.0, R Core Team) for statistical analysis.

Ethics approval
This study was approved by the University of British 
Columbia’s Clinical Research Ethics Board (H21-02209).

Results

We identified 5937 RED-MD index calls to HEiDi during the 
study period, made by 5886 unique individuals. Of these, 927 
(15.6%) calls used videoconferencing between the caller and 
HEiDi virtual physician, and the median virtual consultation 
length was 18.0 (interquartile range 13.0–24.0) minutes. Fig-
ure 1 depicts all calls to 8-1-1 during the study period and 
highlights the origin and disposition of our study population. 

Other HLBC 
services

RED-MD
See MD now

n = 11 653 (7.3%)

YELLOW
See MD in 24 h

n = 28 311 (17.8%)

BLACK
See MD in 1 wk
n = 5431 (3.4%)

GREEN
Try home treatment
n = 83 806 (52.8%)

RED-ED
Go to ED now

n = 19 306 (12.2%)

Call 9-1-1
n = 10 123 (6.4%)

BLACK
Schedule an 

MD/HCP 
appointment

n = 1773 (29.9%)

GREEN
Try home treatment
n = 1834 (30.9%)

RED
Go to ED now

n = 1546 (26.0%)

Other
n = 228 (3.8%)

RED
See primary 
care MD now

n = 556 (9.4%)

RED
Referred by RN

n = 6149 (52.8%)

YELLOW
Referred by RN

n =12 468 
(44.0%)†

Consultation 
cancelled‡

n = 212 (3.4%)

VP triage 
disposition

Caller contacts 
8-1-1 navigator

Nursing services
n = 158 630*

HEiDi service 
hours:

0900–2300

HEiDi
consultations 

with VPs
n = 5937 
(96.6%)§

Figure 1: Overview of the flow of callers through 8-1-1 and the HealthLink BC Emergency iDoctors in Assistance (HEiDi) service during the 
study period (Nov. 16, 2020, through Apr. 30, 2021, inclusive). Thicker-weighted box outlines and arrows indicate the flow of callers specific to 
this study. Note: ED = emergency department, HCP = health care provider, HLBC = HealthLink BC, MD = medical doctor, RN = registered 
nurse, VP = virtual physician. *Number of nursing service calls are only for the HEiDi hours of 0900–2300 (previously 1000–2200 until Jan. 4, 
2021). 8-1-1 nursing services also take calls outside of HEiDi’s hours. †Not included in study. ‡A consultation could be cancelled by the patient 
or HEiDi service for several reasons (e.g., caller or HEiDi disconnected, caller does not require service, incorrect record, no associated record). 
§This number indicates the number of caller encounters provided by HEiDi VPs and included in the study, excluding any referred callers who 
abandoned or cancelled their call before seeing the VP.
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Demographic characteristics
Table 1 provides demographic characteristics of our study 
population, and illustrates that most HEiDi RED-MD call-
ers were female and aged 20–64 years; 13.7% were calls for 
clients younger than 5 years, and 18.1% of callers were 
older than 64 years. About 15% of callers had a rural 
address and 60.4% were in the Fraser or Vancouver Coastal 
Health Authorities. Eighty-five percent of callers were 
attached to an FP, and 34.0% were in the lowest 2 economic 
dependency quintiles.

Health service use
Table 2 provides callers’ health service use, and illustrates 
that 60.8% of calls were triaged by HEiDi virtual physicians 
to a less urgent disposition than ascribed by nurses, including 
1773 calls triaged to schedule an appointment with a health 
care provider and 1834 triaged to try a home treatment. Of 
those advised to try home treatment, 48.6% had no health 
system encounters over the next 7 days and 2.9% were 
admitted to hospital within 7 days. Of 1546 callers advised to 
go immediately to the ED, 62.8% had at least 1 ED visit 
within 24 hours and 9.2% had no further health system use 
within 7 days. Of 556 and 1773 callers advised to see a primary 
care provider right away or to schedule an appointment with 
a health care provider, 42.4% and 45.8%, respectively, had at 
least 1 FP visit within the next 7 days.

Mortality
At 1 week after calling, 8 callers of 5937 had died (0.1%), 5 of 
whom were among the 1546 callers advised to attend the ED 
immediately (0.3%). Six of the deaths occurred while callers 
were admitted to hospital. None of the 1834 callers who had 
been advised home management died.

Interpretation

We analyzed data from 5937 urgently triaged callers of a 
provincial nurse–managed, telephone service for health infor-
mation, who were subsequently assessed by a virtual phys
ician. Overall, at the completion of their HEiDi virtual con-
sultation, most callers were triaged and advised to seek less 
urgent care options than an immediate ED or FP visit; more 
than 75% did not attend the ED over the next week. Import
antly, among patients who were advised by a virtual physician 
to undertake home treatment, fewer than 3% were admitted 
to hospital within the following week and no patients died. 
Our results suggest that supplemental assessment by a virtual 
physician in a nurse-staffed 8-1-1 program can assist patients 
and families, and by extension, support the health care system 
by safely avoiding in-person assessment for a large propor-
tion of urgently triaged callers.

Most telephone advice services employ nurses to manage 
consultations, and the demographics and presenting concerns 
of our study population are similar to those reported else-
where.20 The impact of adding physicians to this type of ser-
vice is poorly studied. A 2018 study in the United States 
found that, for callers with chest pain, physicians had shorter 

call durations than nurses (8 v. 16 min) and directed fewer 
callers to EDs (10% v. 16%).21 A 2015 study from England 
found that, of 1474 callers who would have been sent to an 
ED, FPs triaged only 27% to the ED.2 Numerous studies 
have found that most callers to nurse-managed systems follow 

Table 1: Participant characteristics

Characteristic
No. (%) of callers* 

n = 5886

Sex, female 3668 (62.3)

Age, yr, mean ± SD 39.3 ± 24.7

Age group, yr

    0–1 400 (6.8)

    1–4 409 (6.9)

    5–19 490 (8.3)

    20–39 1882 (32.0)

    40–64 1642 (27.9)

    ≥ 65 1063 (18.1)

Health authority

    Fraser 2271 (38.6)

    Interior 994 (16.9)

    Northern 270 (4.6)

    Vancouver Coastal 1281 (21.8)

    Vancouver Island 1065 (18.1)

    Missing 5

Attached to FP or practice 4786 (85.0)

    Missing or unknown 257

Rural location 895 (15.2)

    Missing 15

HLBC health concern

    Musculoskeletal 1023 (17.4)

    Gastroenterology 965 (16.4)

    Neurology 715 (12.1)

    Cardiovascular 444 (7.5)

    Respiratory 435 (7.4)

    Other† 2304 (39.1)

Economic dependency quintile

    1 (least deprived) 1598 (27.2)

    2 1227 (20.9)

    3 1046 (17.8)

    4 1010 (17.2)

    5 (most deprived) 986 (16.8)

    Missing 19

Note: FP = family physician, HLBC = HealthLink BC, SD = standard deviation.
*Unless indicated otherwise. Percentages were calculated after removing missing 
or unknown values from the denominator.
†“Other” collapses the remaining health concern options in HLBC’s list. See 
Appendix 3, Supplemental Table S1, available at www.cmajopen.ca/content/11/3/
E459/suppl/DC1, for a full list of health concerns.
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the advice provided;22–24 however, this varies by both the sug-
gested action and the caller’s condition. A 2010 Calgary study 
found callers were more likely to be concordant with advice to 
stay home than to go to an ED (83% v. 52%), and that callers 
with potential cardiac complaints were most likely to follow 
advice.5 Our results suggest similarities in caller concordance 
with virtual physician advice; however, multivariate analyses 
and explicit definitions are required for a fulsome understand-
ing of factors associated with concordance, and the reasons 
for and impact of non-concordance.

Several of our findings were striking, and of potential 
interest for future research. For example, callers in the lowest 
economic quintiles were under-represented in our popula-
tion. This suggests that access barriers may exist for the very 
group who are most likely to be frequent ED users.25 Fur-
thermore, 85.0% of callers were categorized as “attached” to 
an FP, according to BC Ministry of Health’s algorithm. This 
is higher than previous self-reports,26 and could represent the 
unique nature of the population who accesses 8-1-1, or could 
be an artifact of how attachment is designated in the algo-
rithm. More than 15% of callers in our study population 
were from a rural location, a figure slightly higher than the 
11.8% of BC’s population living in rural communities.27 As a 
result of the positive ongoing results from HEiDi, Health-
Link BC plans to sustain this service beyond the COVID-19 
pandemic and continue to analyze its impact. In future work, 
we intend to investigate factors associated with concordance 
between advice given and subsequent service use,28 and to 
conduct an economic evaluation.

Timely data access is essential to support evidence-based 
quality improvement and is a strength of this study. Our 
multisectoral quality improvement team (including phys
icians, administrators, researchers, policy-makers, patient-

partners and end-users) was able to rapidly access population 
data for this evaluation study, which allowed us to guide a 
major program and generate hypotheses for future investiga-
tion. However, in many jurisdictions, access to administra-
tive data is complex, time-consuming and requires numerous 
permissions. Although intended to ensure privacy and secu-
rity, challenges in data access have frequently not kept pace 
with innovations in computing and safe data sharing.29–31 
Movements toward open data and democratization of infor-
mation promise acceleration of the knowledge translation 
cycle.29,32 We hope the success of our proof-of-concept 
access to the HDPBC will form a foundation for future, near 
real-time analyses of outcome data to influence policy-
making and clinical practice in BC, a vital component of a 
Learning Health System.33,34

Limitations
This study was undertaken in a public health care system 
with no cost to callers, potentially limiting generalizability. 
The lack of NACRS data from all BC EDs meant that, if 
relied on alone, some visits may have been missed, particu-
larly in rural areas where EDs are less likely to contribute to 
NACRS data. However, we used best practices, developed in 
BC, to mitigate this through other approaches to identify 
ED visits.19 We conducted this study during the COVID-19 
pandemic; thus, availability of FPs, urgent care clinics and 
EDs likely differed from historic norms and could have 
resulted in an increase in advice to attend an ED. In addi-
tion, because there was an increase in calls to 8-1-1 during 
the pandemic, there was likely a proportion of callers who 
terminated their calls because of longer wait times. More-
over, although the HEiDi program ran daily, it did not run 
24 hours; thus, our findings may not be generalizable to 

Table 2: Callers’ health service use categorized by virtual physician disposition*

Variable

No. (%) of calls by disposition

No. (%) of 
all calls 

n = 5937

Go to ED 
now 

n = 1546

See primary 
care MD now 

n = 556

Schedule an 
MD or HCP 
appointment 

n = 1773

Try home 
treatment 
n = 1834

Other 
n = 228 

Calls followed by at least 1 ED visit  
within 24 h

971 (62.8) 140 (25.2) 160 (9.0) 112 (6.1) 40 (17.5) 1423 (24.0)

Calls followed by at least 1 hospital 
admission within 7 d

141 (9.1) 17 (3.1) 37 (2.1) 54 (2.9) 9 (3.9) 258 (4.3)

    Hospital admissions directly from ED 124 (87.9) 12 (70.6) 30 (81.1) 44 (81.5) 6 (66.7) 216 (83.7)

Calls followed by at least 1 FP visit  
within 1 1d

162 (10.5) 132 (23.7) 388 (21.9) 176 (9.6) 31 (13.6) 889 (15.0)

Calls followed by at least 1 FP visit  
within 7 d*

517 (33.4) 236 (42.4) 812 (45.8) 536 (29.2) 82 (36.0) 2183 (36.8)

Calls followed by no health service use  
within 7 d†

141 (9.2) 115 (20.7) 507 (28.6) 892 (48.6) 70 (30.7) 1725 (29.1)

Note: ED = emergency department, FP = family physician, HCP = health care provider, MD = medical doctor.
*Visits within 7 days includes all visits within 1 day.
†Defined as no recorded death, ED visit, hospital admission or medical claim of any type. Additional 8-1-1 calls were not counted as additional health service use.
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overnight callers. In addition, the factors associated with the 
nurses’ decisions to refer 52.8% of RED-MD callers to vir-
tual physicians are poorly understood. Virtual physicians had 
a range of training and experience, and were from various 
locations, potentially resulting in disposition variability. 
Moreover, the wording of the current virtual physician dis-
positions is not optimal to capture nuance or the generally 
understood application and meaning of those dispositions. 
This said, the key dispositions of “go to ED now” and “try 
home treatment” are unequivocal. Finally, we did not inves-
tigate callers’ disease characteristics and severity, and thus 
the association of these variables and downstream service use 
is unknown.

Conclusion
This descriptive study explored health service use and out-
comes arising from the addition of virtual physicians to a 
provincial health information telephone service in Canada. 
Our findings suggest that supplementation with virtual 
physicians safely reduces the overall proportion of callers 
advised to seek urgent in-person care. Our results may be of 
interest to other jurisdictions who use a telephone triage 
service to avoid unnecessary in-person assessments.
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