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Abstract

Background and aims

The expanded use of virtual care may worsen pre-existing disparities in use and delivery of

end-of-life care among certain groups of people. We measured the use of virtual care in the

last three months of life before and after the introduction of virtual care fee codes that funded

care delivery at the start of COVID-19 on March 14, 2020, and identified changes in the

characteristics of people using it.

Methods

We used linked clinical and administrative datasets to study use of virtual care in the last

three months of life among 411,564 adults who died between January 25, 2018, and

November 30, 2022. Modified Poisson regression was used to measure the association of

the use of virtual care in the last three months of life with the pandemic study period and its

association with each person- and physician-level factor.

Results

14,261 people (8%) used virtual care in the last three months of life before the pandemic,

and 161,000 people (69%) used it during the pandemic (relative risk [RR] 8.76; 95% CI

8.48–9.05). Several individual patient characteristics were associated with statistically sig-

nificant increases in the use of virtual care after March 14, 2020 (following the introduction of
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virtual care fee codes), compared to before such as among older adults, ethnic minorities,

multiple chronic comorbid health conditions and higher frailty groups.

Conclusions

The introduction of new fee codes broadening technology and funding for end-of-life care at

the start of pandemic combined with pandemic-related effects was associated with a sub-

stantial increase in the use of virtual care near the end of life among certain groups and a

general leveling of pre-existing disparities in its use. Virtual end-of-life care delivery may

strengthen person-centredness for individuals with limited ability to attend in-person

appointments and by providers who may not have previously engaged in such care.

Introduction

Virtual care involves the use of telemedicine and videoconferencing to deliver health services

remotely [1]. On March 14, 2020, the Ontario Government introduced a set of reimbursable

telephone and video-based physician fee codes to enable and fund the delivery of virtual care

in response to COVID-19 pandemic-related restrictions and concerns about infection control

for in-person clinical care, including virtual care near the end of life [2]. Prior to March 14,

2020, physicians were only reimbursed for delivery of virtual care near the end of life using a

single telephone palliative care fee code up to twice per week, or a distinct set of video-based

fee codes that required people to travel to an authorized virtual care centre.

For people nearing the end of life, virtual care has the potential to improve health outcomes,

expand the pool of physicians who can deliver end-of-life care to address existing shortages,

and increase access to care [1, 3–10]. These potential benefits are important given that fewer

than one in four people receive end-of-life care at home [11–13], and there are global shortages

of physicians to meet growing demand across health systems [14–16]. However, concerns have

been raised regarding potential disparities in use of virtual care near the end of life among cer-

tain groups of individuals with poorer access to healthcare [17–30].

Little is known about whether virtual care can bridge pre-existing gaps or will further

exacerbate disparities in use of community-based end-of-life care [25]. Consequently, the

onset of the pandemic and the addition of new fee codes that were able to fund virtual end-

of-life care delivery created a unique opportunity to study its use to inform its continued

role in healthcare delivery in the post-pandemic era. Specifically, we addressed the potential

impact of a “digital divide” whereby pre-existing disparities in use of palliative care may be

worsened through increased use of digital technologies for care delivery. The objectives of

this study were to measure the difference in the use of virtual care in the last three months

of life before and after the introduction of new physician virtual care fee codes; and to iden-

tify changes in the types of people and physicians who used it. We defined virtual end-of-

life care to be that which was provided in the last 3 months of life given that specific codes

on virtual palliative care were not introduced in Ontario until July 2021. We hypothesized

that the intervention would be associated with significant increases in the use of virtual care

near the end of life, including across all individual characteristics of the people who used it,

except among those who resided in rural regions where cellular service and bandwidth may

be limited.
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Methods

This study is reported in accordance with guidelines for The Reporting of studies Conducted

using Observational Routinely-collected health Data (RECORD) [31].

Study design, setting and data sources

We conducted a population-based decedent cohort study in Ontario, Canada, using linked

clinical and health administrative databases. The administrative datasets used in this study

were linked using encoded identifiers at the person-level at ICES (formerly the Institute for

Clinical and Evaluative Sciences) (S1 Table). These datasets are routinely used to conduct stud-

ies involving end-of-life care [14, 15, 32–35].

Ontario is Canada’s most populous province with over 13 million adults. Ontario is a geo-

graphically and ethnically diverse region, with most of its population living in urban centres,

and a minority living in remote rural areas. All residents of Ontario have access to hospital

care and physicians’ services, and those aged� 65 years of age are provided universal prescrip-

tion drug insurance coverage. The administrative datasets used in this study were linked using

anonymized encoded identifiers at the person-level at ICES (formerly the Institute for Clinical

and Evaluative Sciences). ICES is a prescribed entity under Ontario’s Personal Health Infor-

mation Protection Act (PHIPA). Section 45 of PHIPA authorizes ICES to collect personal

health information, without consent, for the purpose of analysis or compiling statistical infor-

mation with respect to the management of, evaluation or monitoring of the allocation of

resources to or planning for all or part of the health system. The use of the data in this project

is authorized under section 45 and approved by ICES’ Privacy and Legal Office. The Mount

Sinai Research Ethics Board waived the need for ethics review.

Study cohort

Our cohort included all Ontario adults (age�18 years) in their last three months of life who

died between January 25, 2018 (2 years prior to the first identified case of COVID-19 in

Ontario, Canada) and November 30, 2022 (when specialized virtual care fee codes were phased

out). The index date was three months before the person’s date of death. We excluded people

who were missing data on age or sex, were <18 or >105 years of age (due to our intended

study of adults and because of potential data quality issues for those aged>105 years), were

non-residents of Ontario, were not eligible for the Ontario Health Insurance Plan (OHIP) for

a period of� three months in the year prior, did not have at least one health care encounter in

last ten years, or were hospitalized during the entire period of follow-up as they would not be

eligible to receive virtual care in the last three months of life. We also excluded people who

resided in a nursing home due to their unique care environment and substantial disruption

and variation in available care during the pandemic.

Calendar date of the introduction of reimbursable physician virtual care

fee codes (exposure)

Prior to March 14, 2020, physicians were reimbursed for the delivery of virtual care near the

end of life by OHIP using a single telephone palliative care fee code or through the Ontario

Telemedicine Network’s (OTN) distinct set of video-based fee codes. Notably, the telephone

code was restricted to a maximum of use twice per week and only for the purposes of palliative

care, and use of OTN required people and physicians to physically travel to an authorized vir-

tual video conferencing care centre. On March 14, 2020, the Ontario Government introduced

a set of reimbursable telephone and video-based physician fee codes to be used in any care
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setting (S2 Table). OHIP defines palliative care as “care provided to a terminally ill patient in

the final year of life where the decision has been made that there will be no aggressive treat-

ment of the underlying disease and care is to be directed to maintaining the comfort of the

patient until death occurs.

People were assigned to the pre-pandemic or pandemic group based on their index date

and date of their death. A person whose index and death dates were before March 14, 2020

was assigned to the pre-pandemic group. Conversely, a person whose index and death dates

were on or after March 14, 2020 was assigned to the pandemic group. People who died <45

days before March 14, 2020 were assigned to the pre-pandemic group and people who died

�45 days after were assigned to the pandemic group.

Characteristics of people in the study cohort

We obtained demographic and clinical variables including age, sex, neighbourhood income

quintile, indices of the Ontario Marginalization Index (ON-Marg)–a tool that combines a

wide range of sociodemographic indicators into four distinct dimensions of marginalization

(economic, ethno-racial, age-based and social marginalization), rural location of residence,

surname-based ethnicity (Chinese, South Asian; all other ethnicities which were categorized as

the “general population”) [36], chronic conditions [37–39], and the hospital frailty risk score

[40] using a five-year look back period. We also recorded a person’s year of death, use of acute

health care services and engagement with palliative care (using a distinct set of physician fee

codes [14, 15, 32, 33]) in the one year before the study index date.

Physicians characteristics

We identified the physician who was most responsible (MRP) for each person’s end-of-life

care during the last three months of life using a modified sequential hierarchy from a recent

study on MRP referral to palliative care [32]. We measured demographic variables including

age, sex, rural location of practice, education, number of years in practice, specialty, status as a

palliative care specialist and annual volume of visits. Physicians were deemed to be a palliative

care specialist using a previously validated method with a sensitivity of 76.0% and specificity of

97.8% [41].

Outcomes

The primary outcome was the use of virtual care in the last three months of life (i.e., virtual

end-of-life care), which was measured using virtual care fee codes (S2 Table). Secondary out-

comes included the number of physicians delivering virtual care in the last three months of

life, and the use of specific virtual palliative care fee codes that were introduced on July 1, 2021

(S2 Table).

Statistical analysis

We used modified Poisson regression that included person- and physician -level factors, clus-

tered within physicians to measure the association between the use of virtual care in the last

three months of life (outcome) with the pandemic study period (exposure; before vs. after

March 14, 2020, when the pandemic virtual care fee codes were introduced). We did a com-

plete case series analysis and those who were not assigned to a physician (and thereby missing

physician characteristic information) were removed from the regression models. Adjusted

models included all measured baseline characteristics.
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To evaluate whether the health policy intervention differentially increased delivery of vir-

tual care among certain people, we used descriptive statistics and modified Poisson regression

to measure the association of each person- and physician-level factor (exposures) and the use

of virtual care in the last three months of life (outcome) separately in subgroups with index

dates before and after March 14, 2020. To corroborate the findings from the primary analysis,

we conducted a separate analysis restricted to those who received virtual care in the last three

months of life and used modified Poisson regression to measure the association between each

person- and provider-level factor (exposures) and the pandemic period (outcome; pre- or dur-

ing pandemic). This analysis examined if certain factors were more/less likely to be associated

with receiving virtual care in the last 3 months of life in the pre- vs. pandemic period.

Balance across baseline person and physician characteristics at index date was assessed

using standardised differences (SD), where SD�0�1 indicates good balance [42]. An alpha

level<0.05 was considered statistically significant. All analyses were performed using SAS ver-

sion 9�4 (SAS Institute, Cary, North Carolina, U.S.).

Results

Characteristics of the study cohort

The final study sample included 411,564 adults (median age 77 (IQR 66–87); 45% female) in

their last three months of life (Fig 1). Prior to March 14, 2020, there were 19,698 unique physi-

cians most responsible for delivering end-of-life care to 178,156 people who died. After March

14, there were 20,660 physicians most responsible for delivering end-of-life care to 233,408

people who died (16,995 physicians were assigned to people in both periods). There were

20,959 people whose index date was before March 14, 2020, but who died after. The character-

istics of these people were similar each other and to the overall cohort. The baseline character-

istics of all people and physicians were well balanced in the pre- and post-intervention period

(S3 and S4 Tables). The individuals excluded from the study based on being hospitalization for

the entirety of their last 3 months of life tended to be older, have higher frailty scores, have

Fig 1. Construction of the study cohort.

https://doi.org/10.1371/journal.pone.0313766.g001
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higher rates of cancer, dementia, and cardiovascular disease, and higher rates of prior health-

care use, regardless of the study period (S5 and S6 Tables).

Changes in use of virtual care in the last three months of life

There were 14,261 people (8%) who received virtual care in the last three months of life before

March 14, 2020, and 161,000 people (69%) who received it after. Following adjustment, the

introduction of new fee codes for virtual care was significantly associated with increased use of

virtual care in the last three months of life (RR 8.76; 95% CI 8.48–9.05, P<0.01). Among people

who received virtual care after the introduction of specific virtual palliative care fee codes on

July 1, 2021 (n = 86,465), there were 14,239 people (16%) who received at least one of this spe-

cific fee codes.

Most physicians did not deliver virtual care in the last three months of life to people in the

pre-intervention period (mean number of most responsible physicians 0 [SD±4]), but many

did in the post-intervention period (mean 6 [SD±11]). Seven percent (n = 1,403) of the physi-

cians in the pre-pandemic period used virtual care in the last three months of life compared to

76% (n = 15,643) of the physicians in the pandemic period.

Characteristics associated with changes in use of virtual care in the last

three months of life

There was variation in the use of virtual care in the last three months of life across individual

characteristics of the study cohort in the pandemic compared to the pre-pandemic period.

During the pandemic, older adults, Chinese and South Asian ethnic minorities, those in the

second neighbourhood income quintile, those with heart failure, dementia, diabetes, hyperten-

sion, chronic kidney disease, stroke, psychotic mental health disorders, and those who

belonged to the highest frailty group were statistically significantly more likely to receive vir-

tual care in the last three months of life. In contrast, its use statistically significantly decreased

among younger adults, members of the general population, those living in rural areas, those

with cancer, chronic obstructive pulmonary disorder and alcohol and substance uses disor-

ders, and those who belonged to lower frailty groups (Table 1).

Using the patient visit as the unit of analysis, the use of virtual care in the last three months

of life during the pandemic, compared to before statistically significantly increased among

older physicians, males, those with more years of practice, family physicians, international

medical graduates, and those with higher annual volumes of patient visits (Table 2). After

adjustment for baseline characteristics, there was a general leveling of pre-existing disparities

in its use across individual patient and physician characteristics in the pandemic, compared to

pre-pandemic period (Fig 2A and 2B).

Discussion

This population-based cohort study demonstrated that broadening technology and funding

for provision of end-of-life care during the pandemic and subsequent lock-downs due to

COVID-19 was associated with substantial increases in overall use, evolving relationships with

potential leveling of pre-existing demographic disparities in use among subgroups of individu-

als, and recruitment of new physicians to deliver virtual care in the last three months of life.

Our overall findings contrast with prior concerns that broader use of virtual care may

worsen disparities in access near the end-of-life, which is novel [9, 19–21, 24, 28–30]. We

found that prior to the pandemic, specific subgroups of potentially vulnerable people, such as

older adults, frail individuals, those with certain chronic conditions, and those with underlying

mental health disorders were less likely to use virtual care in the last three months of life,
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Table 1. Characteristics of adults who received virtual care in the last three months of life before and after the introduction of new reimbursable physician virtual

care fee codes on March 14, 2020 and who died in Ontario between 2018 and 2022.

Pre-Pandemic Group (n = 14,261) Pandemic Group (n = 161,000) StDiff

Use of virtual care in the last 3 months of life, RR (95% CI) Referent 8.76 (8.48–9.05) P<0.01

Age, n (%)

18–29 223 (1.6%) 1,347 (0.8%) 0.07

30–39 389 (2.7%) 2,370 (1.5%) 0.09

40–49 593 (4.2%) 4,375 (2.7%) 0.08

50–59 1,604 (11.2%) 12,515 (7.8%) 0.12

60–69 3,008 (21.1%) 27,073 (16.8%) 0.11

70–79 3,615 (25.3%) 41,058 (25.5%) 0.0

80–89 3,384 (23.7%) 46,692 (29.0%) 0.12

90+ 1,445 (10.1%) 25,570 (15.9%) 0.17

�60 years old 11,452 (80.3%) 140,393 (87.2%) 0.19

Female Sex, n (%) 6,458 (45.3%) 74,212 (46.1%) 0.02

Neighborhood income quintile, n (%)

1 (lowest) 3,632 (25.5%) 40,278 (25.0%) 0.01

2 3,047 (21.4%) 35,573 (22.1%) 0.02

3 2,718 (19.1%) 30,529 (19.0%) 0

4 2,462 (17.3%) 27,602 (17.1%) 0

5 (highest) 2,357 (16.5%) 26,513 (16.5%) 0

Missing 45 (0.3%) 505 (0.3%) 0

Ethnicity, n (%)

Chinese 198 (1.4%) 4,818 (3.0%) 0.11

South Asian 208 (1.5%) 4,229 (2.6%) 0.14

General Population 13,855 (97.2%) 151,855 (94.3%) 0.08

Missing 0 (0.0%) 98 (0.1%) 0.03

Rural residence, n (%) 3,479 (24.4%) 18,210 (11.3%) 0.35

Chronic Conditions, n (%)

Cancer 8,477 (59.4%) 82,382 (51.2%) 0.17

Chronic Heart failure 2,796 (19.6%) 38,175 (23.7%) 0.1

COPD 2,541 (17.8%) 24,608 (15.3%) 0.07

Dementia 1,289 (9.0%) 21,849 (13.6%) 0.14

Severe liver disease 247 (1.7%) 2,555 (1.6%) 0.01

Diabetes 4,430 (31.1%) 56,447 (35.1%) 0.09

Hypertension 7,038 (49.4%) 90,282 (56.1%) 0.13

Chronic Kidney Disease 2,731 (19.2%) 37,035 (23.0%) 0.09

Stroke 677 (4.7%) 8,509 (5.3%) 0.02

Psychotic disorder 213 (1.5%) 2,765 (1.7%) 0.02

Non-psychotic disorder 3,689 (25.9%) 40,862 (25.4%) 0.01

Alcohol and substance use disorder 1,345 (9.4%) 7,421 (4.6%) 0.19

Hospital frailty risk score, n (%)

0 2,083 (14.6%) 19,070 (11.8%) 0.08

0�1–4�9 3,666 (25.7%) 36,712 (22.8%) 0.07

5�0–8�9 1,735 (12.2%) 19,715 (12.2%) 0.0

9�0 + 2,432 (17.1%) 32,100 (19.9%) 0.07

No prior hospitalizations 4,345 (30.5%) 53,403 (33.2%) 0.06

No. of ED visits not resulting in hospitalization, mean ± SD 1.74 ± 3.55 1.10 ± 2.23 -

No. of hospitalization episodes, mean ± SD 0.85 ± 1.32 0.72 ± 1.22 -

(Continued)
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compared to during the pandemic period. However, many of these relationships and potential

disparities were attenuated or eliminated following the introduction of virtual care fee codes at

the onset of the pandemic. Still, some groups continued to experience relative decreases in use

during the pandemic compared to prior, including those living in rural areas, where autho-

rized virtual care centres may be inconvenient to access, or cellular phone service may be

limited.

Table 1. (Continued)

Pre-Pandemic Group (n = 14,261) Pandemic Group (n = 161,000) StDiff

Use of virtual care in the last 3 months of life, RR (95% CI) Referent 8.76 (8.48–9.05) P<0.01

Receipt of palliative care in year prior to index, n (%) 1,520 (10.7%) 15,667 (9.7%) -

Designated end-of-life, n (%) 2,315 (16.2%) 18,141 (11.3%) -

COPD–Chronic Obstructive Pulmonary Disease; ED–Emergency department; StDiff–Standardized difference.

Note: Results for the Ontario Marginalization Index are not presented here because each of the 4 dimensions in the index are measured as quintiles and are too many to

feasibly display.

https://doi.org/10.1371/journal.pone.0313766.t001

Table 2. Characteristics of most responsible physicians who delivered virtual end-of-life care to people in their last 3 months of life before and after the introduc-

tion of new reimbursable physician virtual care fee codes on March 14, 2020 and who died in Ontario between 2018 and 2022. Results are reported using the patient

visit as the unit of analysis.

Pre-Pandemic Group (N = 14,261) Pandemic Group (N = 161,000) StDiff

Age Group, n (%)

�29 years 189 (1.3%) 150 (0.1%) 0.15

30–39 years 3,820 (26.8%) 38,588 (24.0%) 0.06

40–49 years 3,908 (27.4%) 42,971 (26.7%) 0.02

50–59 years 3,665 (25.7%) 42,312 (26.3%) 0.01

60–69 years 2,240 (15.7%) 28,738 (17.8%) 0.06

70–79 years 414 (2.9%) 7,647 (4.7%) 0.1

80+ years 25 (0.2%) 594 (0.4%) 0.04

Female sex, n (%) 5,578 (39.1%) 59,939 (37.2%) 0.04

Rural practice, n (%) 1,512 (10.6%) 9,121 (5.7%) 0.18

Years in practice (tertiles), n (%)

1 5,297 (37.1%) 51,700 (32.1%) 0.11

2 4,810 (33.7%) 53,870 (33.5%) 0.01

3 4,075 (28.6%) 55,210 (34.3%) 0.12

Missing 79 (0.6%) 220 (0.1%) 0.07

Family physician, n (%) 9,753 (68.4%) 115,357 (71.7%) 0.07

Palliative care specialist, n (%) 3,784 (26.5%) 38,136 (23.7%) 0.07

Medical Education

Canadian graduate 9,376 (65.7%) 94,969 (59.0%) 0.14

I nternational graduate 2,592 (18.2%) 35,070 (21.8%) 0.09

Missing 2,293 (16.1%) 30,961 (19.2%) 0.08

No. of unique care visits during prior calendar year (tertiles), n (%)

1 4,948 (34.7%) 50,612 (31.4%) 0.07

2 4,837 (33.9%) 53,555 (33.3%) 0.01

3 4,345 (30.5%) 56,095 (34.8%) 0.09

Missing 131 (0.9%) 738 (0.5%) 0.06

StDiff–Standardized difference.

https://doi.org/10.1371/journal.pone.0313766.t002
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It will become increasingly essential to demonstrate the value of virtual care as a delivery

model to the people who use it and the payers who reimburse it to maintain ongoing coverage

on a system level [43]. The increase in use of virtual care by in the last three months of life dur-

ing the pandemic may be a result of patient’s comfort and ability to use the telephone, lack of

restrictions on physician use of fee codes, patient and physician concerns over infection con-

trol during in-person visits, or potentially a lack of patient choice. The vulnerability of people

nearing the end-of-life–particularly during the pandemic–may have also driven increases in

the use of virtual end-of-life care, especially during periods where complete lock-downs were

not in effect. Alternatively, the enabling and funding of virtual care delivery may have more

directly affected physicians and their practice behavior, offsetting some of the barriers that

were predicted to occur resulting from personal, sociocultural, geographic, and technological

factors [9, 19–21, 24, 28–30]. Our findings also support prior studies that suggested the use of

virtual care may allow physicians to see more people and improve the overall capacity of health

systems to deliver end-of-life care [44, 45].

Our study aligns with prior research that demonstrated substantial impacts of health policy

interventions–in addition to the effects of the pandemic–on inducing changes in care delivery,

including virtual care [2, 46, 47]. It is unclear if the observed nearly nine-fold increase in use of

virtual care in the last three months of life is relatively low compared to increases found in

Fig 2. A and B. Forest plot of the adjusted relative risk of receiving virtual end-of-life care before (blue squares, pre-pandemic) and after (red circles,

pandemic) the introduction of reimbursable virtual care physician fee codes on March 14, 2020 according to person-level (Panel A) and most responsible

physician-level (Panel B) characteristics among adults in their last 3 months of life who died in Ontario between 2018 and 2022. An RR>1 indicates an

increased and a RR< indicates a decreased likelihood of receiving virtual end-of-life care. Reference groups were age (vs. 18–29 years), female sex (vs. male),

rural residence (vs. urban), neighbourhood income quintile (vs. 1st quintile), household index quintile (vs. 5th quintile), material resources index quintile (vs.

5th quintile), age & labor index quintile (vs. 5th quintile), racialized and newcomers index quintile (vs. 5th quintile), surname-based ethnicity (vs. general

population), chronic conditions (yes vs. no), hospital frailty risk score (vs. not hospitalized), prior hospitalization/palliative care/end-of-life designation (yes vs.

no). COPD–chronic obstructive pulmonary disease; PallC–palliative care; EOL–end-of-life.

https://doi.org/10.1371/journal.pone.0313766.g002
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other healthcare settings and populations of people not at end-of-life. In March 2020, the

US Centers for Medicare & Medicaid Services expanded virtual care for Medicare beneficia-

ries using a policy intervention that authorized waivers allowing for a variety of virtual care

visits. These visits increased nearly 62-fold from approximately 840,000 in 2019, to 52�7 mil-

lion in 2020 and 92% of virtual visits in 2020 occurred in person’s homes [46]. A recent pop-

ulation-based cohort study in Ontario reported virtual care delivery increased following the

introduction of specific virtual care fee codes from 1�6% of total ambulatory visits in the sec-

ond quarter of 2019 to 70�6% in the second quarter of 2020 [2]. In a separate population-

based cohort study of primary care in Ontario, 71% of all primary care visits were delivered

virtually following the introduction of specific virtual care fee codes [48]. These relatively

lower changes in use may be related to the intensity of care needs at the end-of-life and the

need for more in-person visits to properly address them. Future research will be needed to

address additional domains of care quality beyond access, including evaluation of patient

and physician preferences for virtual versus in-person end-of-life care, and patient/care-

giver reported outcomes such as symptoms, quality of life, satisfaction, and goal-

concordance.

Limitations

The observational nature of our study in the context of substantial changes in healthcare deliv-

ery and differences in the ways in which virtual care was delivered before and during the pan-

demic limits conclusions about the causative effects of a health policy intervention on the use

and disparities in access to virtual care in the last three months of life. These include COVID-

19 pandemic-related restrictions outside one’s home and limitations on in-person clinical care

resulting in changes to community-based healthcare delivery. At the very least, the provision

of new fee codes helped enable the observed changes in virtual care in the last three months of

life during the midst of a pandemic and may help catalyze further transformation in healthcare

delivery. Second, the present study examined the delivery of virtual care in the last three

months of life without the ability to identify cause of death, and not virtual palliative care spe-

cifically. Still, we found that a substantial minority of the cohort received at least one specific

virtual palliative care visit after these codes were introduced later in the pandemic. Further,

some of the indications for use of the codes in the pre- and pandemic period (e.g., psychother-

apy) limited the ability to examine potential differences in the types of virtual services most uti-

lized in the pre-, compared to pandemic period. Third, we did not measure the associated

effects of virtual care in the last three months of life on other important end-of-life outcomes

such as quality of life, symptoms, and healthcare use. The significant increase in use of virtual

care does not fully account for the quality of virtual care provided or associated patient out-

comes. A recent study examined some of these important issues, demonstrating an association

of virtual care at the end-of-life with higher rates of emergency room visits and hospitalizations

[49]. Fourth, our study was limited to measures of physician-delivered end-of-life care. It is

increasingly recognized that delivery of high-quality end-of-life care involves an interdisciplin-

ary team involving multiple types of healthcare physicians who services are not routinely cap-

tured in administrative datasets. Fifth, our study may not be generalizable to people residing in

nursing home facilities since they were excluded from this study due to their unique care envi-

ronment and substantial disruption and variation in available care during the pandemic. Sixth,

we were unable to measure the views, attitudes and acceptability of patients, caregivers and

healthcare providers toward the use of virtual end-of-life care. A comparative evaluation of the

causal effects of virtual end-of-life care on disparities in access and the provision of high-qual-

ity palliative care in the post-pandemic era bears further study.
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Conclusions

The introduction of new fee codes broadening technology and funding for end-of-life care at

the start of pandemic combined with pandemic-related effects was associated with a substan-

tial increase in the use of virtual care near the end of life among certain groups and a general

leveling of pre-existing disparities in its use. Virtual end-of-life care delivery may strengthen

person-centredness for individuals with limited ability to attend in-person appointments and

by providers who may not have previously engaged in such care.

Supporting information

S1 Table. Description of linked health administrative datasets.

(DOCX)

S2 Table. List of virtual care fee codes according to pandemic time periods.

(DOCX)

S3 Table. Baseline characteristics of the study cohort.

(DOCX)

S4 Table. Baseline characteristics of most responsible providers.

(DOCX)

S5 Table. Comparison of baseline characteristics of people who were included in the study

to those who were excluded from the study based on their being hospitalized for the entire

duration of the study period.

(DOCX)

S6 Table. Comparison of baseline characteristics of people before and after the introduc-

tion of new reimbursable physician virtual care fee codes on March 14, 2020 who were

included in the study to those who were excluded from the study based on their being hos-

pitalized for the entire duration of the study period.

(DOCX)

S7 Table. Dataset creation and analysis plan.

(DOCX)

Acknowledgments

The authors would like to express their gratitude to our patient and caregiver partner who

assisted in the development of the research questions and interpretation of the main findings.

They politely declined the offer to include them as co-authors in recognition of their valuable

contributions.

Parts of this material are based on data and/or information compiled and provided by

CIHI. However, the analyses, conclusions, opinions and statements expressed in the material

are those of the author(s), and not necessarily those of CIHI. Parts of this material are based on

data and information compiled and provided by the Ontario Ministry of Health. The analyses,

conclusions, opinions and statements expressed herein are solely those of the authors and do

not reflect those of the funding or data sources; no endorsement is intended or should be

inferred. We thank IQVIA Solutions Canada Inc. for use of their Drug Information File.

Author Contributions

Conceptualization: Kieran L. Quinn, Thérèse A. Stukel, Allan Detsky.

PLOS ONE Virtual end-of-life care: Pre- and during COVID-19 analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0313766 January 8, 2025 11 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313766.s007
https://doi.org/10.1371/journal.pone.0313766


Data curation: Kieran L. Quinn, Hannah Chung.

Formal analysis: Kieran L. Quinn, Hannah Chung, Vivian Hung.

Funding acquisition: Kieran L. Quinn, Allan Detsky.

Investigation: Kieran L. Quinn, Thérèse A. Stukel, Allan Detsky, Hannah Chung, Vivian

Hung, Allison Kurahashi, Douglas S. Lee, Chaim M. Bell.

Methodology: Kieran L. Quinn, Thérèse A. Stukel, James Downar, Vivian Hung, Sarina Isen-

berg, Allison Kurahashi.

Project administration: Kieran L. Quinn.

Resources: Kieran L. Quinn.

Software: Kieran L. Quinn.

Supervision: Kieran L. Quinn, Thérèse A. Stukel, Allan Detsky, Sacha Bhatia, Sarina Isenberg,

Douglas S. Lee, Peter Tanuseputro, Chaim M. Bell.

Validation: Kieran L. Quinn.

Visualization: Kieran L. Quinn, Hannah Chung, Mohammed Rashidul Anwar.

Writing – original draft: Kieran L. Quinn.

Writing – review & editing: Kieran L. Quinn, Thérèse A. Stukel, Allan Detsky, Hannah

Chung, Mohammed Rashidul Anwar, Sacha Bhatia, James Downar, Vivian Hung, Sarina

Isenberg, Allison Kurahashi, Douglas S. Lee, Nathan Stall, Peter Tanuseputro, Chaim M.

Bell.

References
1. Association Canadian Medical. Virtual Care in Canada. 2019. https://www.cma.ca/sites/default/files/

pdf/News/Virtual_Care_discussionpaper_v2EN.pdf.

2. Bhatia RS, Chu C, Pang A, Tadrous M, Stamenova V, Cram P. Virtual care use before and during the

COVID-19 pandemic: a repeated cross-sectional study. Cmaj Open 2021; 9: E107–14. https://doi.org/

10.9778/cmajo.20200311 PMID: 33597307

3. Slavin-Stewart C, Phillips A, Horton R. A Feasibility Study of Home-Based Palliative Care Telemedicine

in Rural Nova Scotia. Journal of Palliative Medicine 2020; 23: 548–51. https://doi.org/10.1089/jpm.

2019.0173 PMID: 31532325

4. Beresford L. Is Telemedicine the Future of Palliative Care? 2020; published online Sept 3. https://www.

medpagetoday.com/practicemanagement/telehealth/88448 (accessed 1AD).

5. Wosik J, Fudim M, Cameron B, et al. Telehealth transformation: COVID-19 and the rise of virtual care.

Journal of the American Medical Informatics Association 2020; 27: 957–62. https://doi.org/10.1093/

jamia/ocaa067 PMID: 32311034

6. Steindal SA, Nes AAG, Godskesen TE, et al. Patients’ Experiences of Telehealth in Palliative Home

Care: Scoping Review. Journal of medical Internet research 2020; 22: e16218. https://doi.org/10.2196/

16218 PMID: 32369037

7. Zheng Y, Head BA, Schapmire TJ. A Systematic Review of Telehealth in Palliative Care: Caregiver Out-

comes. Telemed E-health 2016; 22: 288–94. https://doi.org/10.1089/tmj.2015.0090 PMID: 26360181

8. Jaklevic MC. Telephone Visits Surge During the Pandemic, but Will They Last? Jama 2020. https://doi.

org/10.1001/jama.2020.17201 PMID: 33027503

9. Gordon B, Mason B, Smith SLH. Leveraging Telehealth for Delivery of Palliative Care to Remote Com-

munities: A Rapid Review. J Palliative Care 2021;: 082585972110011. https://doi.org/10.1177/

08258597211001184 PMID: 33730904

10. Calton B, Abedini N, Fratkin M. Telemedicine in the Time of Coronavirus. J Pain Symptom Manag 2020;

60: e12–4. https://doi.org/10.1016/j.jpainsymman.2020.03.019 PMID: 32240756

11. Canadian Institutes for Heath Information. Access to Palliative Care in Canada. 2018.

PLOS ONE Virtual end-of-life care: Pre- and during COVID-19 analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0313766 January 8, 2025 12 / 14

https://www.cma.ca/sites/default/files/pdf/News/Virtual_Care_discussionpaper_v2EN.pdf
https://www.cma.ca/sites/default/files/pdf/News/Virtual_Care_discussionpaper_v2EN.pdf
https://doi.org/10.9778/cmajo.20200311
https://doi.org/10.9778/cmajo.20200311
http://www.ncbi.nlm.nih.gov/pubmed/33597307
https://doi.org/10.1089/jpm.2019.0173
https://doi.org/10.1089/jpm.2019.0173
http://www.ncbi.nlm.nih.gov/pubmed/31532325
https://www.medpagetoday.com/practicemanagement/telehealth/88448
https://www.medpagetoday.com/practicemanagement/telehealth/88448
https://doi.org/10.1093/jamia/ocaa067
https://doi.org/10.1093/jamia/ocaa067
http://www.ncbi.nlm.nih.gov/pubmed/32311034
https://doi.org/10.2196/16218
https://doi.org/10.2196/16218
http://www.ncbi.nlm.nih.gov/pubmed/32369037
https://doi.org/10.1089/tmj.2015.0090
http://www.ncbi.nlm.nih.gov/pubmed/26360181
https://doi.org/10.1001/jama.2020.17201
https://doi.org/10.1001/jama.2020.17201
http://www.ncbi.nlm.nih.gov/pubmed/33027503
https://doi.org/10.1177/08258597211001184
https://doi.org/10.1177/08258597211001184
http://www.ncbi.nlm.nih.gov/pubmed/33730904
https://doi.org/10.1016/j.jpainsymman.2020.03.019
http://www.ncbi.nlm.nih.gov/pubmed/32240756
https://doi.org/10.1371/journal.pone.0313766


12. Seow H O’Leary E, Perez R, Tanuseputro P. Access to palliative care by disease trajectory: a popula-

tion-based cohort of Ontario decedents. BMJ open 2018; 8: e021147. https://doi.org/10.1136/bmjopen-

2017-021147 PMID: 29626051

13. Tanuseputro P. Delivering care to those in need: Improving palliative care using linked data. Palliative

medicine 2017; 31: 489–91. https://doi.org/10.1177/0269216317704629 PMID: 28440123

14. Quinn KL, Hsu AT, Smith G, et al. Association Between Palliative Care and Death at Home in Adults

With Heart Failure. J Am Heart Assoc 2020; 9: e013844. https://doi.org/10.1161/JAHA.119.013844

PMID: 32070207

15. Quinn KL, Stukel T, Stall NM, et al. Association between palliative care and healthcare outcomes

among adults with terminal non-cancer illness: population based matched cohort study. BMJ (Online)

2020; 370: m2257. https://doi.org/10.1136/bmj.m2257 PMID: 32631907

16. Courtright KR, Cassel JB, Halpern SD. A Research Agenda for High-Value Palliative Care. Annals of

internal medicine 2018; 168: 71–2. https://doi.org/10.7326/M17-2164 PMID: 29132161

17. Velasquez D, Mehrotra A. Ensuring The Growth Of Telehealth During COVID-19 Does Not Exacerbate

Disparities In Care. Health Affairs. 8AD. https://www.healthaffairs.org/do/10.1377/hblog20200505.

591306/full/ (accessed Feb 21, 2021).

18. Veinot TC, Mitchell H, Ancker JS. Good intentions are not enough: how informatics interventions can

worsen inequality. J Am Med Inform Assn 2018; 25: 1080–8.

19. Roberts ET, Mehrotra A. Assessment of Disparities in Digital Access Among Medicare Beneficiaries

and Implications for Telemedicine. JAMA internal medicine 2020; published online Aug 3. https://doi.

org/10.1001/jamainternmed.2020.2666 PMID: 32744601

20. Lam K, Lu AD, Shi Y, Covinsky KE. Assessing Telemedicine Unreadiness Among Older Adults in the

United States During the COVID-19 Pandemic. Jama Intern Med 2020; 180. https://doi.org/10.1001/

jamainternmed.2020.2671 PMID: 32744593

21. Tam S, Wu VF, Williams AM, et al. Disparities in the Uptake of Telemedicine During the COVID-19

Surge in a Multidisciplinary Head and Neck Cancer Population by Patient Demographic Characteristics

and Socioeconomic Status. Jama Otolaryngology Head Neck Surg 2021; 147. https://doi.org/10.1001/

jamaoto.2020.3052 PMID: 33151289

22. Valdez RS, Rogers CC, Claypool H, et al. Ensuring full participation of people with disabilities in an era

of telehealth. J Am Med Inform Assn 2020; 28: ocaa297.

23. Mishori R, Antono B. Telehealth, Rural America, and the Digital Divide. J Ambul Care Management

2020; 43: 319–22. https://doi.org/10.1097/JAC.0000000000000348 PMID: 32858734

24. Gray DM, Joseph JJ, Olayiwola JN. Strategies for Digital Care of Vulnerable Patients in a COVID-19

World—Keeping in Touch. Jama Heal Forum 2020; 1: e200734.

25. Hancock S, Preston N, Jones H, Gadoud A. Telehealth in palliative care is being described but not eval-

uated: a systematic review. BMC palliative care 2019; 18: 114. https://doi.org/10.1186/s12904-019-

0495-5 PMID: 31835998

26. Rogante M, Giacomozzi C, Grigioni M, Kairy D. Telemedicine in palliative care: a review of systematic

reviews. Annali dell’Istituto superiore di sanita 2016; 52: 434–42. https://doi.org/10.4415/ANN_16_03_

16 PMID: 27698303

27. Brereton L, Clark J, Ingleton C, et al. What do we know about different models of providing palliative

care? Findings from a systematic review of reviews. Palliative medicine 2017; 31: 781–97. https://doi.

org/10.1177/0269216317701890 PMID: 28376681

28. Fischer SH, Ray KN, Mehrotra A, Bloom EL, Uscher-Pines L. Prevalence and Characteristics of Tele-

health Utilization in the United States. Jama Netw Open 2020; 3: e2022302. https://doi.org/10.1001/

jamanetworkopen.2020.22302 PMID: 33104208

29. Silver L. Smartphone Ownership Is Growing Rapidly Around the World, but Not Always Equally. 2019;

published online Feb 5. https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-

growing-rapidly-around-the-world-but-not-always-equally/ (accessed Feb 21, 2021).

30. Frydman JL, Berkalieva A, Liu B, Scarborough BM, Mazumdar adhu, Smith CB. Telemedicine utilization

in the ambulatory palliative care setting: Are there disparities? J Pain Symptom Manag 2021. https://doi.

org/10.1016/j.jpainsymman.2021.09.019 PMID: 34644615

31. Benchimol EI, Smeeth L, Guttmann A, et al. The REporting of studies Conducted using Observational

Routinely-collected health Data (RECORD) statement. PLOS Medicine 2015; 12: e1001885. https://

doi.org/10.1371/journal.pmed.1001885 PMID: 26440803

32. Quinn KL, Stukel T, Huang A, et al. Association Between Attending Physicians’ Rates of Referral to Pal-

liative Care and Location of Death in Hospitalized Adults With Serious Illness: A Population-based

Cohort Study. Med Care 2021; Publish Ahead of Print. https://doi.org/10.1097/mlr.0000000000001524

PMID: 34100462

PLOS ONE Virtual end-of-life care: Pre- and during COVID-19 analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0313766 January 8, 2025 13 / 14

https://doi.org/10.1136/bmjopen-2017-021147
https://doi.org/10.1136/bmjopen-2017-021147
http://www.ncbi.nlm.nih.gov/pubmed/29626051
https://doi.org/10.1177/0269216317704629
http://www.ncbi.nlm.nih.gov/pubmed/28440123
https://doi.org/10.1161/JAHA.119.013844
http://www.ncbi.nlm.nih.gov/pubmed/32070207
https://doi.org/10.1136/bmj.m2257
http://www.ncbi.nlm.nih.gov/pubmed/32631907
https://doi.org/10.7326/M17-2164
http://www.ncbi.nlm.nih.gov/pubmed/29132161
https://www.healthaffairs.org/do/10.1377/hblog20200505.591306/full/
https://www.healthaffairs.org/do/10.1377/hblog20200505.591306/full/
https://doi.org/10.1001/jamainternmed.2020.2666
https://doi.org/10.1001/jamainternmed.2020.2666
http://www.ncbi.nlm.nih.gov/pubmed/32744601
https://doi.org/10.1001/jamainternmed.2020.2671
https://doi.org/10.1001/jamainternmed.2020.2671
http://www.ncbi.nlm.nih.gov/pubmed/32744593
https://doi.org/10.1001/jamaoto.2020.3052
https://doi.org/10.1001/jamaoto.2020.3052
http://www.ncbi.nlm.nih.gov/pubmed/33151289
https://doi.org/10.1097/JAC.0000000000000348
http://www.ncbi.nlm.nih.gov/pubmed/32858734
https://doi.org/10.1186/s12904-019-0495-5
https://doi.org/10.1186/s12904-019-0495-5
http://www.ncbi.nlm.nih.gov/pubmed/31835998
https://doi.org/10.4415/ANN%5F16%5F03%5F16
https://doi.org/10.4415/ANN%5F16%5F03%5F16
http://www.ncbi.nlm.nih.gov/pubmed/27698303
https://doi.org/10.1177/0269216317701890
https://doi.org/10.1177/0269216317701890
http://www.ncbi.nlm.nih.gov/pubmed/28376681
https://doi.org/10.1001/jamanetworkopen.2020.22302
https://doi.org/10.1001/jamanetworkopen.2020.22302
http://www.ncbi.nlm.nih.gov/pubmed/33104208
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://www.pewresearch.org/global/2019/02/05/smartphone-ownership-is-growing-rapidly-around-the-world-but-not-always-equally/
https://doi.org/10.1016/j.jpainsymman.2021.09.019
https://doi.org/10.1016/j.jpainsymman.2021.09.019
http://www.ncbi.nlm.nih.gov/pubmed/34644615
https://doi.org/10.1371/journal.pmed.1001885
https://doi.org/10.1371/journal.pmed.1001885
http://www.ncbi.nlm.nih.gov/pubmed/26440803
https://doi.org/10.1097/mlr.0000000000001524
http://www.ncbi.nlm.nih.gov/pubmed/34100462
https://doi.org/10.1371/journal.pone.0313766


33. Quinn KL, Wegier P, Stukel TA, Huang A, Bell CM, Tanuseputro P. Comparison of Palliative Care Deliv-

ery in the Last Year of Life Between Adults With Terminal Noncancer Illness or Cancer. Jama Netw

Open 2021; 4: e210677. https://doi.org/10.1001/jamanetworkopen.2021.0677 PMID: 33662135

34. Tanuseputro P, Wodchis WP, Fowler R, et al. The health care cost of dying: a population-based retro-

spective cohort study of the last year of life in Ontario, Canada. PLoS ONE 2015; 10: e0121759. https://

doi.org/10.1371/journal.pone.0121759 PMID: 25811195

35. Tanuseputro P, Beach S, Chalifoux M, et al. Associations between physician home visits for the dying

and place of death: A population-based retrospective cohort study. PLoS ONE 2018; 13: e0191322.

https://doi.org/10.1371/journal.pone.0191322 PMID: 29447291

36. Shah BR, Chiu M, Amin S, Ramani M, Sadry S, Tu JV. Surname lists to identify South Asian and Chi-

nese ethnicity from secondary data in Ontario, Canada: a validation study. Bmc Med Res Methodol

2010; 10: 42. https://doi.org/10.1186/1471-2288-10-42 PMID: 20470433

37. Mondor L, Maxwell CJ, Bronskill SE, Gruneir A, Wodchis WP. The relative impact of chronic conditions

and multimorbidity on health-related quality of life in Ontario long-stay home care clients. Qual Life Res

2016; 25: 2619–32. https://doi.org/10.1007/s11136-016-1281-y PMID: 27052421

38. Lapointe-Shaw L, Georgie F, Carlone D, et al. Identifying cirrhosis, decompensated cirrhosis and hepa-

tocellular carcinoma in health administrative data: A validation study. PLoS ONE 2018; 13: e0201120–

13. https://doi.org/10.1371/journal.pone.0201120 PMID: 30133446

39. Team MR. Mental Health and Addictions System Performance in Ontario: A Baseline Scorecard. 2018

https://www.ices.on.ca/Publications/Atlases-and-Reports/2018/MHASEF.

40. Gilbert T, Neuburger J, Kraindler J, et al. Development and validation of a Hospital Frailty Risk Score

focusing on older people in acute care settings using electronic hospital records: an observational

study. Lancet 2018; 391: 1775–82. https://doi.org/10.1016/S0140-6736(18)30668-8 PMID: 29706364

41. Barbera L, Hwee J, Klinger C, Jembere N, Seow H, Pereira J. Identification of the physician workforce

providing palliative care in Ontario using administrative claims data. CMAJ open 2015; 3: E292–8.

42. Austin PC. Assessing balance in measured baseline covariates when using many-to-one matching on

the propensity-score. Pharmacoepidemiology and Drug Safety 2008; 17: 1218–25. https://doi.org/10.

1002/pds.1674 PMID: 18972455

43. Larkin HD. Resolving Payment Issues Is Essential to Realize Telehealth’s Promise. Jama 2022. https://

doi.org/10.1001/jama.2022.7460 PMID: 35476119

44. Health Canada. Home and Community-Based Palliative Care: Shaping the future from lessons learned

during the COVID-19 pandemic. 2021 https://cdnhomecare.ca/wp-content/uploads/2021/06/Home-

and-Community-based-Palliative-Care-Shaping-the-Future-from-Lessons-Learned-during-the-COVID-

19-Pandemic_JUN25.pdf.

45. Bandini JI, Scherling A, Farmer C, et al. Experiences with Telehealth for Outpatient Palliative Care:

Findings from a Mixed-Methods Study of Patients and Physicians across the United States. J Palliat

Med 2022. https://doi.org/10.1089/jpm.2021.0545 PMID: 35506994

46. Samson LW, Tarazi W, Turrini G, Sheingold S. Medicare Beneficiaries’ Use of Telehealth in 2020:

Trends by Beneficiary Characteristics and Location. 2021 https://www.aspe.hhs.gov/sites/default/files/

documents/a1d5d810fe3433e18b192be42dbf2351/medicare-telehealth-report.pdf?_ga=2.263152908.

1288477598.1638811694-1417522139.1637192937.

47. Yan C, Kingston-Riechers J, Anderson C. Financial Incentives to Physician Practices: A literature

review of evaluations of physician remuneration models. 2009; published online March 19. https://www.

ihe.ca/advanced-search/financial-incentives-to-physician-practices-a-literature-review-of-evaluations-

of-physician-remuneration-models (accessed 2AD).

48. Glazier RH, Green ME, Wu FC, Frymire E, Kopp A, Kiran T. Shifts in office and virtual primary care dur-

ing the early COVID-19 pandemic in Ontario, Canada. Cmaj 2021; 193: E200–10. https://doi.org/10.

1503/cmaj.202303 PMID: 33558406

49. Lapp JM, Stukel TA, Chung H, et al. Association of virtual end-of-life care with healthcare outcomes

before and during the COVID-19 pandemic: A population-based study. PLOS Digit Heal. 2024; 3(3):

e0000463. https://doi.org/10.1371/journal.pdig.0000463 PMID: 38478533

PLOS ONE Virtual end-of-life care: Pre- and during COVID-19 analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0313766 January 8, 2025 14 / 14

https://doi.org/10.1001/jamanetworkopen.2021.0677
http://www.ncbi.nlm.nih.gov/pubmed/33662135
https://doi.org/10.1371/journal.pone.0121759
https://doi.org/10.1371/journal.pone.0121759
http://www.ncbi.nlm.nih.gov/pubmed/25811195
https://doi.org/10.1371/journal.pone.0191322
http://www.ncbi.nlm.nih.gov/pubmed/29447291
https://doi.org/10.1186/1471-2288-10-42
http://www.ncbi.nlm.nih.gov/pubmed/20470433
https://doi.org/10.1007/s11136-016-1281-y
http://www.ncbi.nlm.nih.gov/pubmed/27052421
https://doi.org/10.1371/journal.pone.0201120
http://www.ncbi.nlm.nih.gov/pubmed/30133446
https://www.ices.on.ca/Publications/Atlases-and-Reports/2018/MHASEF
https://doi.org/10.1016/S0140-6736%2818%2930668-8
http://www.ncbi.nlm.nih.gov/pubmed/29706364
https://doi.org/10.1002/pds.1674
https://doi.org/10.1002/pds.1674
http://www.ncbi.nlm.nih.gov/pubmed/18972455
https://doi.org/10.1001/jama.2022.7460
https://doi.org/10.1001/jama.2022.7460
http://www.ncbi.nlm.nih.gov/pubmed/35476119
https://cdnhomecare.ca/wp-content/uploads/2021/06/Home-and-Community-based-Palliative-Care-Shaping-the-Future-from-Lessons-Learned-during-the-COVID-19-Pandemic_JUN25.pdf
https://cdnhomecare.ca/wp-content/uploads/2021/06/Home-and-Community-based-Palliative-Care-Shaping-the-Future-from-Lessons-Learned-during-the-COVID-19-Pandemic_JUN25.pdf
https://cdnhomecare.ca/wp-content/uploads/2021/06/Home-and-Community-based-Palliative-Care-Shaping-the-Future-from-Lessons-Learned-during-the-COVID-19-Pandemic_JUN25.pdf
https://doi.org/10.1089/jpm.2021.0545
http://www.ncbi.nlm.nih.gov/pubmed/35506994
https://www.aspe.hhs.gov/sites/default/files/documents/a1d5d810fe3433e18b192be42dbf2351/medicare-telehealth-report.pdf?_ga=2.263152908.1288477598.1638811694-1417522139.1637192937
https://www.aspe.hhs.gov/sites/default/files/documents/a1d5d810fe3433e18b192be42dbf2351/medicare-telehealth-report.pdf?_ga=2.263152908.1288477598.1638811694-1417522139.1637192937
https://www.aspe.hhs.gov/sites/default/files/documents/a1d5d810fe3433e18b192be42dbf2351/medicare-telehealth-report.pdf?_ga=2.263152908.1288477598.1638811694-1417522139.1637192937
https://www.ihe.ca/advanced-search/financial-incentives-to-physician-practices-a-literature-review-of-evaluations-of-physician-remuneration-models
https://www.ihe.ca/advanced-search/financial-incentives-to-physician-practices-a-literature-review-of-evaluations-of-physician-remuneration-models
https://www.ihe.ca/advanced-search/financial-incentives-to-physician-practices-a-literature-review-of-evaluations-of-physician-remuneration-models
https://doi.org/10.1503/cmaj.202303
https://doi.org/10.1503/cmaj.202303
http://www.ncbi.nlm.nih.gov/pubmed/33558406
https://doi.org/10.1371/journal.pdig.0000463
http://www.ncbi.nlm.nih.gov/pubmed/38478533
https://doi.org/10.1371/journal.pone.0313766

