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A health care system cannot be judged solely on the 
basis of morbidity and mortality rates. Increasing 
recognition of the importance of the patient experi-

ence has refocused attention on the ecology of medical care: 
if we are to improve patient experience, knowing where and 
with whom people receive professional health advice and 
treatment is the first step. Studies using UK, US and Austra-
lian data from the 1930s to the early 2000s showed that, 
although most adults are healthy most of the time, 75%–
80% report symptoms at least once a year; less than one-
quarter see a physician for those symptoms, and less than 
1% are admitted to hospital in any given month.1–4 The 
ecology of medical care differs across settings and is influ-
enced by patient age, sex, socioeconomic status, diagnoses 
and comorbidity profiles.5–7

We conducted this study to define the ecology of medical 
care in Alberta and to examine whether it changed after 5 pol-

icy changes were implemented province-wide by the health 
ministry and Alberta Health Services between 2003 and 2012 
(Box 1).8–11 We also explored the care received by subgroups 
defined by demographic characteristics, area of residence and 
whether patients had ambulatory-care–sensitive conditions 
(ACSCs), defined by the Canadian Institute of Health Infor-
mation as asthma, chronic obstructive pulmonary disease, 
heart failure, coronary disease, hypertension, diabetes or 
epilepsy.12
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Background: If we are to improve the patient experience, knowing where and with whom people receive professional health advice 
and treatment (the ecology of medical care) is the first step. We designed this study to define the ecology of medical care in Alberta 
and to examine whether province-wide implementation of 5 policy changes between 2003 and 2012 changed patterns of care among 
adults in the province.

Methods: This was a retrospective cohort study of adults (age ≥ 18 yr) in Alberta using routinely collected data from 6 linked adminis-
trative health databases, the 2016 Canadian Community Health Survey and the Alberta Health Link teletriage system. We collected 
data on all encounters with pharmacists, primary care physicians, specialists, emergency departments and hospitals in 2002/03, 
2009/10 and 2016/17.

Results: Between 2002/03 and 2016/17, the community-dwelling adult population of Alberta increased from 2.66 million to 3.84 million; 
the median age increased from 41 to 43 years, and the proportion with at least 1 ambulatory-care–sensitive condition increased from 
20.6% to 27.8%. The proportion who saw a primary care physician decreased significantly (from 70.8% to 68.2%, p < 0.001), as did 
the proportion who visited an emergency department (from 20.6% to 19.2%, p < 0.001); the declines were seen in all subgroups 
examined. The proportion who saw a specialist as an outpatient increased from 31.9% to 33.2% (p < 0.001), and the proportion who 
received at least 1 medication dispensation increased from 54.9% to 60.2% (p < 0.001). The proportion admitted to an acute care 
hospital (5.6%−6.5%) or academic hospital (1.2%) was relatively stable over time.

Interpretation: Despite implementation of 5 system-wide changes designed to affect the delivery of primary and specialty medical 
care as well as the use of pharmacist and nursing services in Alberta, patterns of health care delivery changed little between 2002/03 
and 2016/17. Rather than searching for a policy “magic bullet,” health care planners may be better served by focusing on upscaling 
and implementing interventions proven to be efficacious.
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Methods

Design and setting
This was a retrospective cohort study of adults in Alberta 
using routinely collected data from 6  linked administrative 
health databases to determine health care use per annum from 
Apr. 1, 2002 to Mar. 31, 2003, from Apr. 1, 2009 to Mar. 31, 
2010, and from Apr. 1, 2016 to Mar. 31, 2017. We also used 
the 2016 edition of the Canadian Community Health Sur-
vey13 (a random survey of community-dwelling adults that is 
anonymous and thus not linked to their health records) and 
the Alberta Health Link teletriage database for 2018 (prior 
years did not have complete data capture). We chose 2002/03 
and 2016/17 to compare the ecology of care before and after 
implementation of the 5 policy changes.

The study was set in the Canadian province of Alberta, 
which has a government-funded health care system that pro-
vides universal access to hospital, emergency department and 
physician services. Services are free to the patient at the point 
of care.

Data sources and study sample
All adults aged 18 or more resident in Alberta during study 
periods were included in the study sample, regardless of 
whether they were community-dwelling or in long-term care. 

We excluded patients without Alberta Health Care Insurance 
Plan coverage (for example, people from other jurisdictions 
receiving care in Alberta facilities).

The administrative databases we used included the Dis-
charge Abstract Database, the Ambulatory Care Database 
(which records dates for all emergency department visits), the 
Alberta HealthCare Provider Claims Database (which captures 
dates for all physician claims, including those shadow-billed by 
salaried physicians), the Alberta Pharmaceutical Information 
Network (which captures dates for all medication dispensa-
tions from community pharmacies in the province after 2008) 
and the Alberta Health Care Insurance Plan Registry (which 
includes patient postal code, permitting comparisons between 
residents of rural v. urban areas). We used patient health insur-
ance numbers to link all data sets. We interrogated the Alberta 
Blue Cross Pharmacy Services database at Alberta Health, 
which captures publicly funded pharmacy consultative services 
(not visits for medication dispensations but, rather, pharmacy 
visits during which the pharmacist modifies or prescribes med-
ications, or delivers patient counselling in areas such as smok-
ing cessation or chronic disease management). The accuracy 
and comprehensiveness of the Alberta administrative databases 
we used in this study have been previously established.14,15

We used the 2016 Canadian Community Health Survey 
(most recent year available) to determine the proportion of 
community-dwelling adults in Alberta who reported their 
health as excellent or very good, and the proportion who 
reported that they had unmet health care needs.

Alberta Health Link is a provincial teletriage service that 
receives more than 1  million calls annually (https://www.
albertahealthservices.ca/assets/healthinfo/link/index.html). As 
a person may call Health Link on behalf of somebody else 
(usually a parent calling about an illness in his or her child), 
we defined the caller as the person with the health problem 
prompting the call.

Comorbidities
We identified comorbidities for each patient using Interna-
tional Classification of Diseases, 9th Revision and International 
Statistical Classification of Diseases and Related Health Problems, 
10th Revision codes for any hospital admissions, emergency 
department visits and outpatient visits in the databases before 
and including the index visit using case definitions previously 
validated in Alberta.14 Case definitions for ACSCs are pro-
vided in Appendix 1 (available at www.cmajopen.ca/content/​
8/1/E169/suppl/DC1).

Outcomes
Our primary outcomes were the proportion of adults who had 
encounters with pharmacists, primary care physicians, special-
ists, emergency departments or hospitals in 2002/03, 2009/10 
and 2016/17, and the proportion who accessed Alberta Health 
Link teletriage resources.

Statistical analysis
We report the proportion of adults who received each service 
on a yearly basis in the 3 years studied, and compared between 

Box 1: Five system-wide policy changes implemented in 
Alberta between 2003 and 2012

1.	 The Alberta Health Link teletriage system was established in 
the latter half of 2003 as a means to try to decant some care 
to nonphysician providers.11 The system is staffed by 
specially trained nurses using clinical decision support 
software to assist with symptom triage of callers and to 
select 1 of 18 recommendations about whether to seek in-
person evaluation by medical, pharmacist or home care 
staff, and how promptly that should be done.

2.	 Primary Care Networks were established in 2005 to help 
facilitate access to primary care and implement chronic 
disease management programs.8 Primary Care Networks 
include primary care physicians (reimbursed on a fee-for-
service basis) and nonphysician health care providers (such 
as nurses, dietitians and pharmacists) funded per capita to 
provide team-based preventive health or chronic disease 
management for a roster of patients.

3.	 The remuneration model for most academic specialists was 
converted from fee-for-service to salary between 2005 and 
2007.9

4.	 Specialty medicine was organized into province-wide 
Strategic Clinical Networks starting in 2012 (there were 
initially 5, but as of 2019 there were 16). Strategic Clinical 
Networks are partnerships between clinicians and 
consumers organized by disease area that identify priorities, 
explore solutions and implement strategies to improve care 
and outcomes.10

5.	 As of 2012, pharmacists were allowed to bill for providing 
comprehensive annual care plans and ongoing disease 
management to patients with selected chronic diseases or 
for modifying or prescribing medications as the prescriber of 
record (www.ab.bluecross.ca/pdfs/pharmacy-benefacts/346​
-compensation-for-pharmacy-services.pdf).
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subgroups defined by patient demographic characteristics 
(sex, age strata), geographic area (rural v. urban) and presence 
or absence of ACSCs. We report the frequencies for long-
term care residents separately from those for community-
dwelling people. We assessed differences for statistical signifi-
cance (p < 0.05) using the χ2 test and tested for trends across 
years using a nonparametric test by Cuzick.16

Ethics approval
The University of Alberta Health Research Ethics Board 
approved this study and granted a waiver for individual 
patient consent as the investigators were provided only with 
deidentified data.

Results

Between 2002/03 and 2016/17, the population of community-
dwelling adults in Alberta increased from 2.66  million to 
3.84  million, and the number of long-term care residents 
increased from 25 853 to 44 199; the sex, rural versus urban 
and long-term care distributions did not change appreciably 
over the study period (Tables 1–3). However, the median age 
increased from 41 to 43 years, and the proportion of adults 
with at least 1 ACSC increased from 20.6% to 27.8%.

Physician services
The proportion of community-dwelling adults who saw a pri-
mary care physician at least once a year decreased from 
70.8% to 68.2% over the study period, and the proportion 
who visited an emergency department declined from 20.6% 
to 19.2% (both p < 0.001) (Figure 1). The declines were seen 
in all subgroups of community-dwelling people examined, 
including older people and those with ACSCs. The propor-
tion of community-dwelling people who saw a specialist as an 
outpatient increased over time, from 31.9% to 33.2% (p < 
0.001) for any specialist and from 2.2% to 4.5% (p < 0.001) 
for salaried specialists. However, the proportions of adults 
admitted to hospital or admitted to an academic hospital were 
relatively stable between 2002/03 and 2016/17 (about 6% and 
1%, respectively, in community-dwelling people, and 35% 
and 10% in long-term care residents).

Pharmacist services
Pharmacy dispensation data were not collected in 2003. The 
proportion of people who received at least 1 medication dis-
pensation from a community pharmacy per year increased 
between 2009/10 and 2016/17, from 54.9% to 60.2% (p  < 
0.001) in community-dwelling adults and from 70.3% to 
82.9% (p < 0.001) in long-term care residents; the increases 

Table 1: Use of health care services by adults in Alberta, 2002/03

Variable

Community-dwelling, no. (%)*
Long-term 

care 
residents, 
no. (%)*
n =  

25 853

Overall
n =  

2 660 947

Residence Age, yr Sex No. of ACSCs

Urban
n =  

2 206 514

Rural
n =  

295 685

18–40
n =  

1 251 465

41–65
n =  

1 086 555

> 65
n =  

322 927

Male
n =  

1 353 551

Female
n =  

1 307 396

0
n =  

2 113 374

≥ 1
n =  

547 573

Age, yr, median (IQR) 41 
(29–53)

41 
(29–53)

43 
(31–56)

28 
(23–34)

49 
(44–55)

73 
(69–79)

40 
(29–52)

41 
(29–54)

37 
(27–47)

60 
(48–71)

82 
(73–88)

Female sex 1 307 396 
(49.1)

1 099 863 
(49.8)

142 766 
(48.3)

601 486 
(48.1)

529 133 
(48.7)

176 777 
(54.7)

0 
(0.0)

1 307 396 
(100.0)

1 020 754 
(48.3)

286 642 
(52.3)

16 743 
(64.8)

No. of comorbidities, 
median (IQR)

0 
(0–1)

0 
(0–1)

1 
(0–1)

0 
(0–1)

1 
(0–1)

2 
(1–3)

0 
(0–1)

0 
(0–1)

0 
(0–1)

2 
(1–3)

4 
(3–6)

Urban residence† 2 206 514 
(88.2)

2 206 514 
(100.0)

0 
(0.0)

1 024 656 
(89.1)

911 686 
(87.6)

270 172 
(87.0)

1 106 651 
(87.9)

1 099 863 
(88.5)

1 736 468 
(88.6)

470 046 
(86.8)

23 338 
(90.9)

Saw primary care 
physician in office 
setting

1 883 353 
(70.8)

1 661 432 
(75.3)

215 357 
(72.8)

796 915 
(63.7)

807 792 
(74.3)

278 646 
(86.3)

833 798 
(61.6)

1 049 555 
(80.3)

1 377 949 
(65.2)

505 404 
(92.3)

11 452 
(44.3)

Saw salaried specialist 
as outpatient

58 979 
(2.2)

52 898 
(2.4)

5914 
(2.0)

15 459 
(1.2)

26 622 
(2.5)

16 898 
(5.2)

26 204 
(1.9)

32 775 
(2.5)

29 217 
(1.4)

29 762 
(5.4)

1069 
(4.1)

Saw FFS specialist as 
outpatient

838 916 
(31.5)

759 658 
(34.4)

77 230 
(26.1)

268 626 
(21.5)

384 902 
(35.4)

185 388 
(57.4)

344 465 
(25.4)

494 451 
(37.8)

529 599 
(25.1)

309 317 
(56.5)

10 780 
(41.7)

Saw any specialist as 
outpatient

849 668 
(31.9)

768 955 
(34.8)

78 584 
(26.6)

272 436 
(21.8)

389 988 
(35.9)

187 244 
(58.0)

350 055 
(25.9)

499 613 
(38.2)

536 064 
(25.4)

313 604 
(57.3)

10 917 
(42.2)

Had at least 
1 emergency 
department visit

549 039 
(20.6)

450 325 
(20.4)

97 354 
(32.9)

259 600 
(20.7)

199 755 
(18.4)

89 684 
(27.8)

273 085 
(20.2)

275 954 
(21.1)

375 784 
(17.8)

173 255 
(31.6)

11 586 
(44.8)

Had at least 1 hospital 
admission‡

173 179 
(6.5)

144 560 
(6.6)

28 436 
(9.6)

70 102 
(5.6)

54 580 
(5.0)

48 497 
(15.0)

64 116 
(4.7)

109 063 
(8.3)

92 465 
(4.4)

80 714 
(14.7)

9127 
(35.3)

Note: ACSC = ambulatory care sensitive condition, FFS = fee-for-service, IQR = interquartile range.
*Except where noted otherwise.
†Data on patient residence (rural or urban) were missing for 6.0% of respondents.
‡In 2003/04, the administrative database did not include type of hospital.
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were seen in all subgroups examined (Table 2, Table 3). 
However, very few people received counselling from pharma-
cists or had their prescriptions modified by a pharmacist as an 
outpatient despite the addition of a specific billing code for 
this service (Table 3).

Patient subgroups
The gradients between demographic subgroups were in the 
directions expected for all 3  years examined: older patients, 
women and long-term care residents were more likely to have 
seen a primary care physician or specialist, received medica-
tions, visited an emergency department, been admitted to 
hospital and been admitted to an academic hospital. Some of 
the gradients were large: in 2016/17, compared to 
community-dwelling people without an ACSC, those with at 
least 1 ACSC were more likely to have seen their primary care 
physician (87.8% v. 60.7%), had at least 1  medication dis-
pensed (86.8% v. 50.0%), been seen as outpatients by a spe-
cialist (55.4% v. 24.6%), had at least 1 emergency department 

visit (28.5% v. 15.6%) and been admitted to hospital at least 
once (10.7% v. 3.7%) (all p < 0.001); proportions were similar 
in prior years. Moreover, community-dwelling adults with at 
least 1 ACSC were more likely than those without ACSCs to 
receive care from both primary care physicians and specialists 
(both fee-for-service and salaried specialists) as outpatients 
(p < 0.001) (Figure 2).

Self-reported health status
Overall, 64.2% of community-dwelling adults who partici-
pated in the 2016 Canadian Community Health Survey 
reported that their health was very good or excellent (ranging 
from 70.3% of those aged 18–40  yr to 48.9% of those 
>  65  yr) (Appendix 2, available at www.cmajopen.ca/
content/8/1/E169/suppl/DC1). Respondents without any 
ACSCs were more likely to report excellent or very good 
health than those with 1 or more ACSCs (72.3% v. 42.9%). 
The average score for respondents on the EQ-5D Canadian 
utilities visual analogue scale for health-related quality of life 

Table 2: Use of health care services by adults in Alberta, 2009/10

Variable

Community-dwelling, no. (%)*
Long-term 

care 
residents, 
no. (%)*
n =  

34 121

Overall
n =  

3 261 459

Residence Age, yr Sex No. of ACSCs

Urban
n =  

2 731 980

Rural
n =  

339 996

18–40
n =  

1 492 764

41–65
n =  

1 369 231

> 65
n =  

399 464

Male
n =  

1 672 187

Female
n =  

1 589 272

0
n =  

2 458 843

≥ 1
n =  

802 616

Age, yr, median (IQR) 42 
(29–55)

42 
(29–55)

44 
(29–57)

28 
(23–34)

50 
(45–56)

73 
(68–79)

41 
(29–54)

42 
(29–55)

37 
(27–48)

59 
(49–70)

82 
(71–88)

Female sex 1 589 272 
(48.7)

1 346 267 
(49.3)

165 347 
(48.6)

715 257 
(47.9)

660 282 
(48.2)

213 733 
(53.5)

0 
(0.0)

1 589 272 
(100.0)

1 182 963 
(48.1)

406 309 
(50.6)

21 164 
(62.0)

No. of comorbidities, 
median (IQR)

0 
(0–1)

0 
(0–2)

1 
(0–2)

0 
(0–1)

1 
(0–2)

3 
(1–4)

0 
(0–1)

1 
(0–2)

0 
(0–1)

2 
(2–4)

6 
(4–7)

Urban residence† 2 731 980 
(88.9)

2 731 980 
(100.0)

0 
(0.0)

1 246 856 
(89.7)

1 154 496 
(88.8)

330 628 
(86.5)

1 385 713 
(88.8)

1 346 267 
(89.1)

2 036 905 
(89.5)

695 075 
(87.4)

30 109 
(88.8)

Saw primary care 
physician in office 
setting

2 213 242 
(67.9)

1 966 992 
(72.0)

242 026 
(71.2)

888 408 
(59.5)

985 739 
(72.0)

339 095 
(84.9)

985 842 
(59.0)

1 227 400 
(77.2)

1 486 193 
(60.4)

727 049 
(90.6)

26 655 
(78.1)

Saw salaried 
specialist as 
outpatient

34 357 
(1.1)

30 910 
(1.1)

3337 
(1.0)

8639 
(0.6)

15 261 
(1.1)

10 457 
(2.6)

14 521 
(0.9)

19 836 
(1.2)

16 766 
(0.7)

17 591 
(2.2)

705 
(2.1)

Saw FFS specialist as 
outpatient

998 159 
(30.6)

902 039 
(33.0)

94 234 
(27.7)

301 515 
(20.2)

470 601 
(34.4)

226 043 
(56.6)

419 346 
(25.1)

578 813 
(36.4)

560 979 
(22.8)

437 180 
(54.5)

15 796 
(46.3)

Saw any specialist as 
outpatient

999 737 
(30.7)

903 392 
(33.1)

94 421 
(27.8)

302 290 
(20.3)

471 294 
(34.4)

226 153 
(56.6)

420 266 
(25.1)

579 471 
(36.5)

562 203 
(22.9)

437 534 
(54.5)

15 808 
(46.3)

Had at least 
1 medication 
dispensation

1 789 513 
(54.9)

1 575 859 
(57.7)

212 030 
(62.4)

675 570 
(45.3)

797 895 
(58.3)

316 048 
(79.1)

769 355 
(46.0)

1 020 158 
(64.2)

1 123 292 
(45.7)

666 221 
(83.0)

23 983 
(70.3)

Had at least 
1 emergency 
department visit

644 247 
(19.8)

526 163 
(19.3)

116 673 
(34.3)

295 663 
(19.8)

243 185 
(17.8)

105 399 
(26.4)

314 769 
(18.8)

329 478 
(20.7)

409 589 
(16.7)

234 658 
(29.2)

16 268 
(47.7)

Had at least 1 
hospital admission

192 409 
(5.9)

163 362 
(6.0)

28 886 
(8.5)

79 556 
(5.3)

61 568 
(4.5)

51 285 
(12.8)

69 420 
(4.2)

122 989 
(7.7)

98 222 
(4.0)

94 187 
(11.7)

12 308 
(36.1)

Admitted to academic 
centre

40 686 
(1.2)

37 000 
(1.4)

3650 
(1.1)

12 251 
(0.8)

15 742 
(1.1)

12 693 
(3.2)

19 200 
(1.1)

21 486 
(1.4)

16 855 
(0.7)

23 831 
(3.0)

3289 
(9.6)

Note: ACSC = ambulatory-care−sensitive condition, FFS = fee-for-service, IQR = interquartile range.
*Except where noted otherwise.
†Data on patient residence (rural or urban) were missing for 5.8% of respondents.
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was 84.4% (standard error 0.4%) (data not shown). Overall, 
3.2% of adults reported they had unmet health care needs in 
the prior year; the proportion was significantly higher for 
younger adults (age 18–40), women and those with at least 
1 ACSC (all p < 0.001) (Appendix 2).

Alberta Health Link teletriage advice
Of the 470 207  adults who called Health Link in 2018 
(12.2% of all adults and 3.5% of those with ACSCs), 
269 429 (57.3%) did so to ask a question about their own 
symptoms, and 157 049 (33.4%) were advised to proceed to 
an emergency department or medical provider within 
4  hours (Appendix 2). Proportions were similar across the 
subgroups examined (Appendix 2), although patients with at 
least 1 ACSC were more likely to be advised to present to an 

emergency department or physician within 4  hours than 
those without ACSCs (45.2% v. 32.3%, p = 0.001).

Figure 3 summarizes the ecology of care for community-
dwelling adults in Alberta in 2016/17.

Interpretation

Between 2002/03 and 2016/17, the community-dwelling 
adult population of Alberta became older (median age 
increased by 2 yr), and the proportion with at least 1 ACSC 
increased from 21% to 28%. Despite an absolute decrease 
of 2.6% in the proportion of community-dwelling people 
seen by a primary care physician, an absolute decrease of 
1.4% in the proportion who presented to an emergency 
department, an absolute increase of 1.3% in the proportion 

Table 3: Use of health care services by adults in Alberta, 2016/17

Variable

Community-dwelling, no. (%)*

Long-term 
care 

residents
n =  

44 199

Overall
n =  

3 840 527

Residence Age, yr Sex No. of ACSCs

Urban
n =  

3 264 235

Rural
n =  

377 048

18–40
n =  

1 664 530

41–65
n =  

1 617 231

> 65
n =  

558 766

Male
n =  

1 961 342

Female
n =  

1 879 185

0
n =  

2 774 814

≥ 1
n =  

1 065 713

Age, yr, median 
(IQR)

43 
(31–57)

43 
(31–57)

45 
(30–60)

30 
(24–34)

51 
(45–57)

72 
(68–79)

43 
(31–57)

43 
(31–58)

37 
(28–49)

60 
(49–70)

79 
(62–88)

Female sex 1 879 185 
(48.9)

1 611 933 
(49.4)

184 876 
(49.0)

812 923 
(48.8)

775 091 
(47.9)

291 171 
(52.1)

0 
(0.0)

1 879 185 
(100.0)

1 355 404 
(48.8)

523 781 
(49.1)

25 357 
(57.4)

No. of comorbidities, 
median (IQR)

0 
(0–2)

1 
(0–2)

1 
(0–2)

0 
(0–1)

1 
(0–2)

3 
(1–4)

0 
(0–2)

1 
(0–2)

0 
(0–1)

3 
(2–4)

6 
(4–8)

Urban residence† 3 264 235 
(89.6)

3 264 235 
(100.0)

0 
(0.0)

1 428 028 
(89.9)

1 371 563 
(90.2)

464 644 
(87.4)

1 652 302 
(89.6)

1 611 933 
(89.7)

2 330 393 
(90.2)

933 842 
(88.3)

38 674 
(88.0)

Saw primary care 
physician in office 
setting

2 620 547 
(68.2)

2 354 013 
(72.1)

264 572 
(70.2)

1 032 584 
(62.0)

1 136 067 
(70.2)

451 896 
(80.9)

1 199 365 
(61.2)

1 421 182 
(75.6)

1 684 849 
(60.7)

935 698 
(87.8)

33 037 
(74.7)

Saw salaried 
specialist as 
outpatient

173 541 
(4.5)

158 633 
(4.9)

14 878 
(3.9)

46 302 
(2.8)

77 135 
(4.8)

50 104 
(9.0)

75 608 
(3.9)

97 933 
(5.2)

71 407 
(2.6)

102 134 
(9.6)

5447 
(12.3)

Saw FFS specialist 
as outpatient

1 221 966 
(31.8)

1 108 923 
(34.0)

112 086 
(29.7)

371 194 
(22.3)

546 251 
(33.8)

304 521 
(54.5)

534 034 
(27.2)

687 932 
(36.6)

655 537 
(23.6)

566 429 
(53.2)

20 704 
(46.8)

Saw any specialist 
as outpatient

1 273 175 
(33.2)

1 154 894 
(35.4)

117 310 
(31.1)

389 028 
(23.4)

570 256 
(35.3)

313 891 
(56.2)

557 575 
(28.4)

715 600 
(38.1)

683 110 
(24.6)

590 065 
(55.4)

22 082 
(50.0)

Had at least 
1 medication 
dispensation

2 313 406 
(60.2)

2 058 693 
(63.1)

252 755 
(67.0)

820 186 
(49.3)

1 047 437 
(64.8)

445 783 
(79.8)

1 047 875 
(53.4)

1 265 531 
(67.3)

1 388 384 
(50.0)

925 022 
(86.8)

36 653 
(82.9)

Had at least 
1 emergency 
department visit

735 973 
(19.2)

613 342 
(18.8)

121 334 
(32.2)

313 954 
(18.9)

278 553 
(17.2)

143 466 
(25.7)

353 512 
(18.0)

382 461 
(20.4)

432 441 
(15.6)

303 532 
(28.5)

21 678 
(49.0)

Had at least 
1 hospital admission

215 148 
(5.6)

184 571 
(5.7)

30 288 
(8.0)

83 562 
(5.0)

66 848 
(4.1)

64 738 
(11.6)

80 152 
(4.1)

134 996 
(7.2)

101 565 
(3.7)

113 583 
(10.7)

15 744 
(35.6)

Admitted to 
academic centre

47 642 
(1.2)

43 213 
(1.3)

4 354 
(1.2)

13 120 
(0.8)

18 020 
(1.1)

16 502 
(3.0)

22 828 
(1.2)

24 814 
(1.3)

17 975 
(0.6)

29 667 
(2.8)

4248 
(9.6)

Pharmacist-
delivered patient 
counselling or 
prescription 
modification

169 243 
(3.7)

127 315 
(3.5)

41 928 
(4.4)

36 917 
(2.4)

65 716 
(4.4)

48 645 
(8.5)

73 820 
(3.2)

95 423 
(4.2)

167 894 
(3.7)

1349 
(13.7)

NA

Note: ACSC = ambulatory-care−sensitive condition, FFS = fee-for-service, IQR = interquartile range, NA = not applicable.
*Except where noted otherwise.
†Data on patient residence (rural or urban) were missing for 5.2% of respondents.
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Figure 2: Proportions of community-dwelling adults with and without at least 1 ambulatory-care–sensitive condition (ACSC) who visited an out-
patient clinic in 2002/03, 2009/10 and 2006/17. Note: PCP = primary care physician.
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Figure 1: Proportions of community-dwelling adult Albertans who saw a primary care physician, saw a specialist, visited an emergency depart-
ment and were admitted to hospital in 2002/03, 2009/10 and 2006/17.
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who saw a specialist (mostly owing to increases in the pro-
portion seeing salaried specialists) and an absolute increase 
of 5.3% between 2009/10 and 2016/17 in the proportion 
who received at least 1  medication dispensation, the pro-
portions admitted to hospital or an academic hospital were 
relatively stable over the study period (6% and 1%, respec-
tively). Despite introduction of specific fee payments for 
counselling from pharmacists or having outpatient pre-
scriptions modified, we found that few Albertans (<  1 in 
27 overall and < 1 in 7 with ACSCs) received these services. 
However, 1 in 8 adults (but only 1 in 29 of those with 
ACSCs) accessed the Alberta Health Link teletriage line for 
health advice.

In contrast to data from US studies,2,3 community-
dwelling adults in Alberta were more than twice as likely to 
see a primary care physician than a specialist. Although it is 
not possible to compare absolute outpatient visit rates in 
the United States and Canada from prior published stud-
ies,2,3 according to the Medical Expenditure Panel Survey 
website (https://meps.ahrq.gov/mepstrends/hc_use/), the 
proportion of community-dwelling US adults who had an 
outpatient physician visit was lower than that in Alberta 
during all 3 years studied and also declined between 2003 
and 2016 (from 68% to 65%). Of note, at the time of writ-
ing, 2016 was the most recent year of data available on the 
Medical Expenditure Panel Survey website. Although sur-
vey participants in the US were less likely to present to an 
emergency department in a year (about 13%) than Alber-

tans, they were slightly more likely to be admitted to hos-
pital (about 8%–9% per year), and, as in Alberta, these 
proportions did not change appreciably between 2003 and 
2016. Thus, although the trends since 2003 were similar in 
Alberta and the US, the ecology of medical care differed in 
that adults in Alberta were more likely to see a primary 
care physician or present to an emergency department than 
their US counterparts but were less likely to be admitted to 
hospital.

In the current study, patients with ACSCs were far more 
likely than those without ACSCs to receive outpatient care 
from their primary care physician or a specialist, and to have 
at least 1 medication dispensed; they were also more likely to 
have an emergency department visit or be admitted to hospi-
tal (with similar relative proportions in all years studied). This 
finding raises questions about whether emergency department 
visits or admissions for ACSCs truly are preventable with out-
patient care. Our results are consistent with previous work 
showing that ACSC-related emergency department visits and 
hospital admissions are not sensitive to the frequency of out-
patient care received.17–22

About 1% of adults in Alberta were long-term care resi-
dents in the years we studied. These people had a median of 
6 comorbidities, and, although the proportion who saw a spe-
cialist in an outpatient setting increased over the study period 
and approached 50% in 2016/17, they were still more than 
twice as likely as community-dwelling adults to present to an 
emergency department, 6 times more likely to be admitted to 

All adults

Visited primary care physician clinic (68.2%)

Had medication dispensed (60.2%)

Visited specialist outpatient clinic (33.2%)

Visited emergency department (19.2%)

Called Health Link advice line (12.2%)

Admitted to hospital (5.6%)

Admitted to academic medical centre (1.2%)

Figure 3: The ecology of medical care for community-dwelling adults in Alberta, 2016/17. The sets of patients are not necessarily nested within 
each other.
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a hospital and 10 times more likely to be admitted to an aca-
demic tertiary care hospital. Without information on the 
goals of care for these long-term care residents, we cannot 
comment on the appropriateness of this pattern of use of 
health care services, but it appears to be an area where future 
policy changes might be targeted fruitfully.

The stability of patterns of health care delivery between 
2002/03 and 2016/17 in Alberta is consistent with prior publi-
cations in other settings showing little change in the ecology 
of care between the 1930s and the early 2000s.1–3 Thus, it 
appears that inertia in health care affects more than just the 
therapy decision-making of clinicians and patients.23,24

Limitations
Although we were able to examine all interactions with phys
icians, pharmacists, emergency departments and hospitals 
for virtually all adults in an entire Canadian province, there 
are some limitations to our study. First, and most impor-
tant, our data did not permit us to examine the efficiency or 
quality of care provided to adult Albertans. However, a 
recent analysis of 195  countries in the Global Burden of 
Disease Study showed that Canada was in the top 10% on 
the Healthcare Access and Quality Index.25 Second, we 
relied on administrative data to define ACSCs and do not 
have information on clinical assessment or biomarkers that 
would delineate the severity of each condition. However, 
we used validated International Statistical Classification of 
Diseases and Related Health Problems, 10th Revision case defi-
nition algorithms to assign diagnoses.14 Third, we were 
unable to examine visits to nonphysician health care provid-
ers, such as public health nurses, dentists and chiropractors, 
or other aspects of use of health care services, such as labo-
ratory and diagnostic imaging visits. Finally, as with any 
observational study, the impact of unmeasured confounders 
is unknown and limits our ability to make definitive state-
ments on causation. Thus, in this study, we can only 
describe care patterns in different years rather than attri-
bute success or failure to each policy change. Indeed, as we 
had access to only 3  years’ worth of data, we could only 
describe patterns of care in each year rather than do more 
elaborate analyses such as interrupted time-series or multi-
variable regression analyses.

Conclusion
We have shown that the ecology of medical care changed 
little in Alberta between 2002/03 and 2016/17 despite the 
implementation of 5 province-wide system changes explic-
itly designed to alter care patterns by increasing the use of 
pharmacists and specially trained teletriage nurses. and to 
influence the delivery of primary care and specialist ser-
vices. Rather than searching for a policy “magic bullet,” 
health care planners may be better served by focusing on 
upscaling and implementing interventions already tested 
and proven to be effective in pilot studies. However, as not 
all good ideas have the anticipated effects, any policy 
implementation should be accompanied by robust evalua-
tion plans.
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