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T he aging of the population has resulted in a shift 
from most deaths being sudden and unexpected, to 
increasing numbers of people living with at least 1 

progressive life-limiting illness for a period of months to 
years before dying.1–4 End-of-life health care patterns have 
typically been described in terms of the spike in acute care 
services and initiation of palliative care services late in the 
illness trajectory.5–9

For many patients, there is evidence of recognizable 
functional decline at least a year before death,10,11 necessitat-
ing comprehensive care from physicians in the commun-
ity.7,12 The patterns of physician care provided in the com-
munity have impacts on the use of higher-acuity health 
care. For example, higher continuity of physician care and 
home visits for older patients with complex health care 
needs or patients nearing end of life are associated with 
reduced acute care use and health care system costs.13–17 
Medical specialists are often thought to provide care for the 
specific illness(es) that may be contributing to patients’ 

decline (e.g., oncologist for cancer or cardiologist for heart 
disease that may be life limiting), whereas family physicians 
may play the coordinating role.18 Medical specialists may 
step back as patients move closer to death and are transi-
tioned to palliative and end-of-life care. These patterns vary 
by the illness trajectory. Patients dying of organ failure or 
dementia are less likely to receive palliative care services, 
or they receive them closer to the end of life, compared 
with patients with cancer.9,19
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Background: For many patients, health care needs increase toward the end of life, but little is known about the extent of outpatient 
physician care during that time. The objective of this study was to describe the volume and mix of outpatient physician care over the 
last 12 months of life among patients dying with different end-of-life trajectories. 

Methods: We conducted a retrospective descriptive study involving adults (aged ≥ 18 yr) who died in Ontario between 2013 and 
2017, using linked provincial health administrative databases. Decedents were grouped into 5 mutually exclusive end-of-life trajecto-
ries (terminal illness, organ failure, frailty, sudden death and other). Over the last 12 months and 3 months of life, we examined the 
number of physician encounters, the number of unique physician specialties involved per patient and specialty of physician, the num-
ber of unique physicians involved per patient, the 5 most frequent types of specialties involved and the number of encounters that 
took place in the home; these patterns were examined by trajectory. 

Results: Decedents (n = 359 559) had a median age of 78 (interquartile range 66–86) years. The mean number of outpatient phys-
ician encounters over the last year of life was 16.8 (standard deviation [SD] 13.7), of which 9.0 (SD 9.2) encounters were with family 
physicians. The mean number of encounters ranged from 11.6 (SD 10.4) in the frailty trajectory to 24.2 (SD 15.0) in the terminal ill-
ness trajectory across 3.1 (SD 2.0) to 4.9 (SD 2.1) unique specialties, respectively. In the last 3 months of life, the mean number of 
physician encounters was 6.8 (SD 6.4); a mean of 4.1 (SD 5.4) of these were with family physicians.

Interpretation: Multiple physicians are involved in outpatient care in the last 12 months of life for all end-of-life trajectories, with fam-
ily physicians as the predominant specialty. Those who plan health care models of the end of life should consider support for family 
physicians as coordinators of patient care.
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Given that end-of-life health care needs for most patients 
are relevant over the last year of life, and given the variability 
of palliative care services for different patient populations, it is 
important to understand the patterns of physician care in the 
community for health care system planning. The objective of 
this study was to describe the volume and mix of outpatient 
physician care over the last 12 and 3 months of life among 
patients dying with different end-of-life trajectories, including 
with cancer, organ failure, frailty and sudden (i.e., likely 
unforeseen) death.

Methods

Study design and data sources
We conducted a retrospective study using linked population-
based health administrative databases in Ontario, Canada, 
held at ICES. ICES is an independent, nonprofit research 
institute; its holdings include databases from a comprehensive 
set of health care sectors in Ontario, which has a population 
of more than 14 million residents with publicly funded health 
care coverage. These data sets were linked using unique 
encoded identifiers and analyzed at ICES.

Study cohort
We created a cohort including all adult (aged ≥ 18 yr) dece-
dents who died between Jan. 1, 2013, and Dec. 31, 2017. We 
excluded decedents who were older than 105 years at death (in 
case of administrative error), who were ineligible for insured 
health services through the Ontario Health Insurance Plan 
(OHIP) at any point in the last year of life, who had an 
address outside Ontario at the time of death, who had no 
health care encounters in the 5 years before death, who spent 
any days in a long-term care home in the last year of life, who 
had no outpatient encounters in the last year of life, or 
who had no cause of death listed. Deaths and cause of death 
were captured through the Ontario Office of the Registrar 
General — Deaths database (see Appendix 1 for a description 
of the databases, available at www.cmajopen.ca/content/9/2/
E613/suppl/DC1). 

We categorized decedents by the major trajectories of 
functional decline at end of life, defined by main cause 
of death, as per prior research.1,19,20 Using International Classi-
fication of Diseases, 10th Revision (ICD-10) codes, researchers 
conducted a modified Delphi process consisting of literature 
review (of studies describing clinically and functionally differ-
ent end-of-life trajectories), expert opinion and cluster analy-
sis to obtain consensus on which cause of death corresponded 
to the trajectories.21,22 The trajectory definitions demon-
strated discriminant validity in that they were significantly 
different from each other in terms of health care utilization 
costs. They also discriminate in terms of initiation and inten-
sity of palliative care services.9

Decedents were classified into the following trajectories: 
terminal illness (e.g., cancer), organ failure (e.g., chronic heart 
failure), frailty (e.g., Alzheimer disease), sudden death (i.e., 
unanticipated, such as an accident) and other. The top causes 
of death included cancers in the terminal illness trajectory; 

chronic respiratory- and cardiovascular-related causes in 
the organ failure trajectory; cardiovascular-, infection- and 
dementia-related causes in the frailty trajectory; accident- 
and injury-related causes in the sudden death trajectory; and 
infections, falls and ill-defined unspecified causes in the other 
trajectory. The top 15 causes of death in each trajectory can 
be found in Appendix 2, available at www.cmajopen.ca/
content/9/2/E613/suppl/DC1.

Decedent characteristics
Demographic characteristics were determined using informa-
tion in databases pertaining to the last year of life. Age at 
death and sex were obtained from the Registered Persons 
Database. Neighbourhood-level income quintile and rurality 
were estimated using the Postal Code Conversion File Plus, 
and patients’ postal codes were obtained from the Registered 
Persons Database.

A history of any comorbidities was determined looking 
back from 2008 up to death using previously developed algo-
rithms that use diagnosis codes and medication data to assign 
conditions.23–32

Outcomes of interest
This study focused on physician encounters in the outpatient 
setting (as opposed to during a hospitalization) because we 
were interested in patterns of care in the community. These 
encounters were identified using physician claims to the 
OHIP database. Multiple billings by the same physician on 
the same visit date were considered 1 encounter. Management 
fee codes, which are codes used for care over a period of time, 
were not included, because the billing of the fee codes does 
not correspond 1-to-1 with an encounter.

We categorized physician specialty and identified unique 
physicians through OHIP billings. Billing codes are specific to 
each specialty, and billings also include a unique identifier for 
the submitting physician. In Ontario, any physician can bill 
palliative care fee codes, and in Canada, palliative care was not 
a designated specialty at the time of this study. Palliative care 
was not considered a separate specialty in analyses; however, 
most physicians who practise palliative care predominantly 
have certification as family physicians.33

Over the last 12 months and 3 months of life, we examined 
the number of physician encounters, the number of unique 
physician specialties involved per patient and specialty of phys-
ician, the number of unique physicians involved per patient, 
the 5 most frequent types of specialties involved and the num-
ber of encounters that took place in the home. These patterns 
were described across the 5 mutually exclusive illness trajecto-
ries. We also plotted the mean number of encounters for each 
month. The decision to describe different time horizons rec-
ognizes that care patterns may change closer to end of life as 
health worsens and needs increase.

Statistical analysis
Descriptive results are presented as proportions for categori-
cal variables, and as means and standard deviations (SDs) or 
medians (with interquartile ranges for variables with skewed 
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distribution) for continuous variables. Results are presented 
by end-of-life trajectory. All analyses were completed using 
SAS Enterprise Guide v. 7.15.

Ethics approval
The use of data in this project was authorized under section 
45 of Ontario’s Personal Health Information Protection Act, 
which does not require review by a research ethics board.

Results

From Jan. 1, 2013, to Dec. 31, 2017, after 8655 exclusions 
owing to data quality, there were 475 108 deaths among indi-
viduals aged 18 years and older. After further exclusion of 
90 472 (18.7%) residing in a long-term care home and 25 077 
(5.2%) with no outpatient physician encounters in the last 
year of life, there were 359 559 decedents available for analy-
sis (Figure 1). The mean age of decedents was 74.9 (SD 14.9) 
years, 46.4% were female and 13.5% resided in rural regions 
(Table 1). The distribution of illness trajectories was 34.8% 
terminal illness, 33.3% organ failure, 20.8% frailty, 5.3% sud-
den death and 5.8% other causes. Most decedents were older 
than 65 years in all trajectories except sudden death, in which 
62.8% were younger than 65 years.

The mean number of physician encounters in outpatient 
settings was 16.8 (SD 13.7) over the last 12 months of life, 
involving a mean of 3.9 (SD 2.2) unique specialties and 5.9 
(SD 4.0) unique physicians (Table 2). In the last 12 months 

and 3 months of life, decedents in the terminal illness trajec-
tory experienced the highest mean number of outpatient 
phys ician encounters and the highest mean number of unique 
specialties and unique physicians, whereas decedents in the 
frailty trajectory experienced the lowest mean number of 
encounters. Decedents in the sudden death trajectory also 
experienced a lower mean number of outpatient physician 
encounters, with 11.9 (SD 12.1) encounters. The mean num-
ber of encounters was highest for family physicians, which was 
greater than for all other specialties combined in the last 
12 months and 3 months of life. This was the case for all tra-
jectories except terminal illness over the entire last 12 months 
of life, in which mean encounters with family physicians and 
other specialties combined were similar. The mean numbers 
among these encounters that took place in the home were 1.4 
(SD 4.5, median 0) and 1.0 (SD 2.9, median 0) over the last 12 
and 3 months of life, respectively.

Figures 2 and 3 show the 5 physician specialties with the 
highest number of outpatient encounters across each trajec-
tory in the last 12 and 3 months of life. Family medicine was 
the predominant specialty across all trajectories. In the last 
12 months of life, internal medicine was the next most fre-
quent for all trajectories except for the terminal illness trajec-
tory, where medical oncology was the next most frequent, and 
sudden death, where psychiatry was second. Ophthalmology 
appeared in the top 5 specialties in all trajectories except for 
terminal illness. For the terminal illness trajectory, cancer-
related specialties were predominant in the top 5.

Decedents identified through RPDB 

Decendents included in study cohort
n = 359 559 (74.3%)

Decendents identified  n = 475 108 (98.2%)

Identified decedents from Jan. 1, 2013, to Dec. 31, 2017
n = 483 763 (100%)

 

  

Cohort before additional exclusions  

Final cohort  

Data quality exclusions 

• OHIP ineligibility before or during last year of life  n = 5601 (1.2%) 
• Age < 19 yr or >105 yr at death date  n = 2011 (0.4%)  
• Date of last contact with administrative data 5 yr before death date  n = 978 

(0.2%)
 

 
• Non-Ontario residence status  n = 65 (0.0%)

Additional cohort exclusions
• Residing in a long-term care home, any days during the last year 

of life  n = 90 472 (18.7%)

• No outpatient encounters in the last year of life  n = 25 077 (5.2%) 

Figure 1: Cohort creation flow diagram. Note: OHIP = Ontario Health Insurance Plan, RPDB = Registered Persons Database.
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Figure 4 shows the monthly outpatient encounters with 
family physicians and all other specialty physicians over the 
last 12 months of life. The mean number of monthly outpa-
tient encounters with family physicians was stable until about 
4 months before the date of death, with the largest increase 
occurring during the second and last months of life. Dece-
dents with terminal illness experienced slightly fewer family 
physician encounters until 4 months before death, when the 
mean number increased beyond the other trajectories.

Interpretation

In this retrospective study of outpatient physician care in the 
last year of life in Ontario, Canada, decedents had numerous 
encounters, predominantly with family physicians. The vol-
ume of outpatient physician encounters was, on average, 
nearly 2 per month and increased slightly in the last 4 months 
of life compared with earlier months. On average, fewer than 

2 of the mean of 16 encounters in the last 12 months took 
place in the home. Decedents in the terminal illness trajectory 
experienced the highest number of outpatient physician 
encounters overall and the highest number of different phys-
icians providing care, most of whom were cancer-related 
specialists.

Previous studies in Canada have described the use of hos-
pitals and emergency departments as indicators of accessibility 
of end-of-life care in the community.8,34,35 Formal palliative 
care has also been described and is initiated for about half of 
decedents, mostly for patients with cancer and for a short time 
close to the end of life.8,36–38 By definition, palliative care 
should be initiated early and provided in the community;39 
however, specialized palliative care teams in the community 
cannot meet all of the needs of the population. This necessi-
tates viewing health care throughout the last year of life as 
an opportunity to address palliative needs. Therefore, it is 
important to understand overall patterns of care across the 

Table 1: Profile of adult decedents who died between Jan. 1, 2013, and Dec. 31, 2017, in Ontario, Canada

Characteristic

End-of-life trajectory; no. (%) of decedents*

Total cohort
n = 359 559

Terminal 
illness

n = 124 995
Organ failure
n = 119 804

Frailty
n = 74 750

Sudden death
n = 19 023

Other
n = 20 987

Age at death, yr

    18–44 3031 (2.4) 3120 (2.6) 817 (1.1) 5550 (29.2) 997 (4.8) 13 515 (3.8)

    45–54 8116 (6.5) 5953 (5.0) 2536 (3.4) 3257 (17.1) 1081 (5.2) 20 943 (5.8)

    55–64 21 053 (16.8) 13 978 (11.7) 6861 (9.2) 3145 (16.5) 1978 (9.4) 47 015 (13.1)

    65–74 32 901 (26.3) 22 253 (18.6) 11 903 (15.9) 2247 (11.8) 3068 (14.6) 72 372 (20.1)

    75–84 35 864 (28.7) 33 471 (27.9) 20 006 (26.8) 2291 (12.0) 5416 (25.8) 97 048 (27.0)

    85–94 22 000 (17.6) 34 982 (29.2) 26 472 (35.4) 2204 (11.6) 6923 (33.0) 92 581 (25.7)

    ≥ 95 2030 (1.6) 6047 (5.0) 6155 (8.2) 329 (1.7) 1524 (7.3) 16 085 (4.5)

    Mean ± SD 72.6 ± 12.9 76.6 ± 14.1 79.8 ± 12.9 57.4 ± 21.0 77.2 ± 15.9 74.9 ± 14.9

    Median (IQR) 74 (64–82) 79 (68–87) 83 (72–89) 56 (41–75) 82 (69–89) 78 (66–86)

Sex, female 59 222 (47.4) 56 749 (47.4) 33 795 (45.2) 6671 (35.1) 10 326 (49.2) 166 763 (46.4)

Rural residence 17 393 (13.9) 17 033 (14.2) 9209 (12.3) 2427 (12.8) 2346 (11.2) 48 408 (13.5)

Neighbourhood income 
quintile 

    1 (lowest) 28 334 (22.7) 31 063 (25.9) 19 220 (25.7) 5604 (29.5) 5439 (25.9) 89 660 (24.9)

    2 27 290 (21.8) 26 817 (22.4) 16 671 (22.3) 4075 (21.4) 4653 (22.2) 79 506 (22.1)

    3 24 547 (19.6) 22 890 (19.1) 14 243 (19.1) 3418 (18.0) 4045 (19.3) 69 143 (19.2)

    4 22 408 (17.9) 20 171 (16.8) 12 344 (16.5) 2954 (15.5) 3452 (16.4) 61 329 (17.1)

    5 (highest) 22 167 (17.7) 18 555 (15.5) 12 056 (16.1) 2904 (15.3) 3344 (15.9) 59 026 (16.4)

Illness history

    Cancer 117 942 (94.4) 30 615 (25.6) 15 690 (21.0) 2831 (14.9) 5864 (27.9) 172 942 (48.1)

    CHF 23 316 (18.7) 53 610 (44.7) 32 280 (43.2) 2589 (13.6) 7928 (37.8) 119 723 (33.3)

    COPD 25 733 (20.6) 38 608 (32.2) 18 646 (24.9) 2351 (12.4) 5134 (24.5) 90 472 (25.2)

    Renal disease 27 435 (21.9) 41 726 (34.8) 23 054 (30.8) 2606 (13.7) 6983 (33.3) 101 804 (28.3)

Note: CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, IQR = interquartile range, SD = standard deviation.
*Unless stated otherwise.
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Table 2: Outpatient physician encounters in last 12 months and last 3 months of life among decedents who died in Ontario, 
Canada, from 2013 to 2017 by end-of-life trajectory

Outcome of 
interest

End-of-life trajectory

Total cohort
n = 359 559

Terminal illness
n = 124 995

Organ failure
n = 119 804

Frailty
n = 74 750

Sudden death
n = 19 023

Other
n = 20 987

Mean 
 ± SD

Median 
(IQR)

Mean 
 ± SD

Median 
(IQR)

Mean 
 ± SD

Median 
(IQR)

Mean 
 ± SD

Median 
(IQR)

Mean 
 ± SD

Median 
(IQR)

Mean 
 ± SD

Median 
(IQR)

Last 12 months of life

No. 
encounters 
with all 
physicians

24.2  
± 15.0

22 
(14–32)

13.6  
± 11.2

11 (6–18) 11.6  
± 10.4

9 (4–16) 11.9  
± 12.1

8 (4–16) 13.5  
± 11.3

11 (5–18) 16.8  
± 13.7

14 (7–23)

No. home 
encounters 
with all 
physicians

2.4 ± 5.7 0 (0–3) 1.0 ± 3.7 0 (0–0) 1.0 ± 3.4 0 (0–0) 0.3 ± 2.3 0 (0–0) 0.8 ± 3.0 0 (0–0) 1.4 ± 4.5 0 (0–1)

No. 
encounters 
with a family 
physician

12.1 ± 10.6 10 (5–16) 7.7 ± 7.9 6 (3–10) 6.9 ± 7.5 5 (2–9) 7.4 ± 9.2 5 (2–9) 7.3 ± 7.7 5 (2–10) 9.0 ± 9.2 7 (3–12)

No. 
encounters 
with other 
specialties

12.1 ± 9.7 10 (5–17) 5.9 ± 6.8 4 (1–8) 4.8 ± 6.1 3 (1–7) 4.5 ± 6.5 2 (0–6) 6.2 ± 7.3 4 (1–9) 7.8 ± 8.4 5 (2–11)

No. unique 
specialties 
involved

4.9 ± 2.1 5 (3–6) 3.6 ± 2.1 3 (2–5) 3.1 ± 2.0 3 (2–4) 2.8 ± 1.9 2 (1–4) 3.6 ± 2.1 3 (2–5) 3.9 ± 2.2 4 (2–5)

No. unique 
physicians 
involved

8.0 ± 4.0 8 (5–10) 5.0 ± 3.4 4 (2–7) 4.3 ± 3.2 3 (2–6) 4.2 ± 3.4 3 (2–6) 5.1 ± 3.6 4 (2–7) 5.9 ± 4.0 5 (3–8)

Last 3 months of life

No. 
encounters 
with all 
physicians

10.2 ± 7.8 9 (5–13) 5.1 ± 4.6 4 (2–7) 4.3 ± 4.0 3 (2–6) 4.3 ± 4.3 3 (2–6) 5.1 ± 4.2 4 (2–7) 6.8 ± 6.4 5 (2–9)

No. home 
encounters 
with all 
physicians

1.9 ± 4.1 0 (0–2) 0.6 ± 2.0 0 (0–0) 0.5 ± 1.6 0 (0–0) 0.2 ± 1.3 0 (0–0) 0.4 ± 1.5 0 (0–0) 1.0 ± 2.9 0 (0–1)

No. 
encounters 
with a family 
physician

6.4 ± 7.0 4 (2–8) 3.0 ± 3.8 2 (1–4) 2.7 ± 3.2 2 (1–3) 2.6 ± 3.4 2 (1–3) 2.7 ± 3.3 2 (1–3) 4.1 ± 5.4 3 (1–5)

No. 
encounters 
with other 
specialties

3.9 ± 3.8 3 (1–6) 2.1 ± 2.6 1 (0–3) 1.7 ± 2.3 1 (0–2) 1.7 ± 2.5 1 (0–2) 2.3 ± 2.8 1 (0–3) 2.7 ± 3.2 2 (0–4)

No. unique 
specialties 
involved

2.9 ± 1.5 3 (2–4) 2.2 ± 1.3 2 (1–3) 2.0 ± 1.2 2 (1–3) 1.9 ± 1.2 2 (1–2) 2.3 ± 1.3 2 (1–3) 2.4 ± 1.4 2 (1–3)

No. unique 
physicians 
involved

4.4 ± 2.4 4 (3–6) 2.8 ± 1.9 2 (1–4) 2.5 ± 1.7 2 (1–3) 2.5 ± 1.8 2 (1–3) 2.9 ± 1.9 2 (1–4) 3.4 ± 2.2 3 (2–5)

Note: IQR = interquartile range, SD = standard deviation.
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53.6%, x̄ encounters = 9.0

8.0%, x̄ encounters = 1.3

5.6%, x̄ encounters = 0.9

4.3%, x̄ encounters = 0.7

3.3%, x̄ encounters = 0.6

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Medical oncology

Therapeutic radiology

Ophthalmology

Overall cohort
(n = 6 030 374 encounters)

54.0%, x̄ encounters = 7.3

7.9%, x̄ encounters = 1.1

4.5%, x̄ encounters = 0.6

3.2%, x̄ encounters = 0.4

2.5%, x̄ encounters = 0.3

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Ophthalmology

Cardiology

General surgery

Other
(n = 283 101 encounters)

62.0%, x̄ encounters = 7.4

8.4%, x̄ encounters = 1.0

4.8%, x̄ encounters = 0.6

2.9%, x̄ encounters = 0.3

2.3%, x̄ encounters = 0.3

0% 25% 50% 75% 100%

Family medicine

Psychiatry

Internal medicine

Ophthalmology

Orthopedic surgery

Sudden death
(n = 226 184 encounters)  

59.1%, x̄ encounters = 6.9

7.1%, x̄ encounters = 0.8

4.9%, x̄ encounters = 0.6

4.4%, x̄ encounters = 0.5

2.1%, x̄ encounters = 0.2

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Ophthalmology

Cardiology

Urology

Frailty
(n = 868 308 encounters)

56.4%, x̄ encounters = 7.7

8.0%, x̄ encounters = 1.1

4.4%, x̄ encounters = 0.6

3.9%, x̄ encounters = 0.5

2.4%, x̄ encounters = 0.3

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Ophthalmology

Cardiology

General surgery

Organ failure
(n = 1 628 838 encounters)  

49.9%, x̄ encounters = 12.1

10.0%, x̄ encounters = 2.4

8.4%, x̄ encounters = 2.0

7.4%, x̄ encounters = 1.8

3.1%, x̄ encounters = 0.7

0% 25% 50% 75% 100%

Family medicine

Medical oncology

Internal medicine

Therapeutic radiology

Hematology

Terminal illness 
(n = 3 023 943 encounters) 

Figure 2: Proportion of outpatient physician encounters provided by the top 5 most common specialties and average number of encounters per 
patient provided by the specialty in last 12 months of life, among decedents who died in Ontario, Canada, from 2013 to 2017, by end-of-life 
trajectory. Note: x̄  = mean. 
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60.9%, x̄ encounters = 3.8

8.6%, x̄ encounters = 0.5 

4.7%, x̄ encounters = 0.3

4.2%, x̄ encounters = 0.3

2.1%, x̄ encounters = 0.1

Family medicine

Internal medicine

General surgery

Orthopedic surgery

Cardiology

Overall cohort
(n = 2 246 571 encounters) 

53.8%, x̄ encounters = 2.4

10.4%, x̄ encounters = 0.5

2.8%, x̄ encounters = 0.1

2.8%, x̄ encounters = 0.1

2.8%, x̄ encounters = 0.1

0% 25% 50% 75% 100%

0% 25% 50% 75% 100%

Family medicine

Internal medicine

General surgery

Orthopedic surgery

Cardiology

Other
(n = 93 937 encounters) 

59.8%, x̄ encounters = 2.1 

7.7%, x̄ encounters = 0.3

6.3%, x̄ encounters = 0.2

2.7%, x̄ encounters = 0.1

2.5%, x̄ encounters = 0.1

0% 25% 50% 75% 100%

Family medicine

Psychiatry

Internal medicine

Orthopedic surgery

General surgery

Sudden death
(n = 66 500 encounters) 

61.7%, x̄ encounters = 2.3

9.0%, x̄ encounters = 0.3

4.2%, x̄ encounters = 0.2

2.9%, x̄ encounters = 0.1

1.9%, x̄ encounters = 0.1

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Cardiology

Ophthalmology

General surgery

Frailty
(n = 283 811 encounters)

59.3%, x̄ encounters = 2.7

9.7%, x̄ encounters = 0.4

3.4%, x̄ encounters = 0.2

2.5%, x̄ encounters = 0.1 

2.4%, x̄ encounters = 0.1 

0% 25% 50% 75% 100%

Family medicine

Internal medicine

Cardiology

Ophthalmology

General surgery

Organ failure
(n = 550 705 encounters)

62.0%, x̄ encounters = 6.2

8.1%, x̄ encounters = 0.8 

7.5%, x̄ encounters = 0.8

6.4%, x̄ encounters = 0.6 

2.3%, x̄ encounters = 0.2 
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health care system when planning services for the end-of-life 
period, and in-patient hospital and palliative care services do 
not provide a full picture. This study fills a gap in knowledge 
regarding health care patterns over the end-of-life period, 
noting that across all end-of-life trajectories, family physicians 
provided most of the outpatient encounters alongside involve-
ment of multiple other specialties.

Our results are consistent with descriptions of family phys-
icians acting as the coordinators of care from multiple spe-
cialists, such as oncologists and internal medicine special-
ists.40–42 In Canada, primary care is generally provided by a 
family physician, and other specialists can be accessed only 
through referral. It was surprising that family physician 
encounters remained generally consistent over time among 
decedents in the terminal illness trajectory, given reports that 
patients tend to see their physicians who specialize in cancer 
more than family physicians for much of their trajectory.43 

Family physicians have important roles providing emotional 
support, management of other chronic conditions and health 
promotion.44

Consistent with other research, decedents with an organ 
failure trajectory in our study had the second highest number 
of encounters, as these individuals experience conditions such 
as heart, lung or renal disease, which require ongoing moni-
toring and management, and have high symptom burdens.45–47 
Decedents in the frailty trajectory had the lowest volume 
of encounters, which may reflect the prolonged gradual 
decline1,48 and relative stability of frailty even in the last year 
of life.49 The variability in the rapidity and consistency of 
decline in noncancer compared with cancer end-of-life trajec-
tories suggests that models of care need to be adaptable to 
accommodate different end-of-life trajectories.47,50 Decedents 
in the sudden death trajectory also had relatively fewer 
encounters, likely because they were younger, with a lower 
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Figure 4: Monthly encounters with family physicians and other medical specialists in the last year of life, among decedents who died in Ontario, 
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prevalence of serious health conditions, and their most fre-
quent causes of death were accidental.

Our findings have implications for operationalizing Cana-
da’s national palliative care framework, which has called for 
models of care led by primary care providers in a shared-care 
approach.51,52 The average number of outpatient specialties 
involved in care in the last year of life was nearly 4, with an 
average of 6 different physicians involved. With multiple 
phys icians involved in care, it is possible that continuity of 
care, in the relational sense, could be disrupted. We did not 
examine the extent of shared care or communication among 
physicians, and the results do not suggest this is lacking. Our 
findings do suggest a need for understanding how best to 
organize care among multiple physicians to meet patients’ 
changing needs over the last year of life. Although home visits 
by physicians to patients who are at the end of life are associ-
ated with reduced likelihood of emergency department visits 
and hospital death,53 our results are consistent with other 
studies reporting that home visits are infrequent.6,53,54

Limitations
We did not include decedents who were living in a long-term 
care home in the last year of life, and our results may under-
estimate the amount of physician care provided to very frail 
people or those with severe dementia. Decedents who spent 
lengthy periods in hospital may have received fewer out-
patient physician encounters, and we did not adjust for this 
factor. The health administrative data on physician encoun-
ters do not allow description of models of team care at the end 
of life that include key roles for other professionals, such as 
nurses. This study is based on 1 province of Canada (repre-
senting about 40% of the population), and health care systems 
are organized provincially; therefore, the results may not be 
generalizable to other jurisdictions. Owing to the timing of 
availability of cause-of-death data at ICES for creation of the 
trajectories, this study does not include recent years.

Conclusion
In the last year of life, patients have many encounters with 
various physicians in outpatient settings, and the volume and 
mix vary by end-of-life trajectory. Family physicians are the 
predominant specialty. Those who plan health care models of 
the end of life should consider support for family physicians to 
coordinate care and ways to optimize the complementary 
roles of different physicians while maintaining adequate conti-
nuity for patients.
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