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H ypertension affects about 25% of Canadians, 30% 
of Americans, and 1 billion people worldwide.1–3 
Increasing disease prevalence secondary to the 

aging of the population and other factors has resulted in an 
increasing number of visits to emergency departments for 
the disease2,4: hypertension visits increased by 36% between 
2006 and 2012 in the United States,5 and by 65% between 
2002 and 2012 in Canada.6 Most of these patients are dis-
charged home after their emergency episode, and that pro-
portion has increased over time.5,6

Managing physicians typically advise these patients to 
follow-up with their primary care provider or cardiologist 
within 1 week,7 although there is a paucity of evidence to sub-
stantiate that time frame. Canadian guidelines recommend 
follow-up within 1 month, although emergency department 
visits are not specifically addressed.8 To the best of our knowl-

edge, no data support an optimal follow-up period for patients 
who are discharged from an emergency department.

We hypothesized that patients who are seen later, when 
the anxiety around the emergency visit has abated and no 
adverse event has occurred, may be less motivated to con-
tinue taking medication for hypertension in the long term 
compared with patients who are seen soon after their emer-
gency visit. In this study, we aimed to determine whether 
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Background: More than 25% of the population has hypertension. The number of patients seeking care for hypertension in emergency 
departments has increased by more than 60% in the last decade, with less than 10% of these patients subsequently admitted to hospi-
tal. Managing physicians recommend early follow-up to patients who are discharged from the emergency department, but there is a 
paucity of literature assessing the impact or timing of follow-up on patient outcomes.

Methods: Using a population-based cohort design, we included patients more than 65 years of age who were discharged from an 
Ontario emergency department with a primary diagnosis of hypertension between 2007 and 2014. We identified 2 cohorts: an incident 
cohort, and a cohort in which patients were on no more than 1 class of evidence-based antihypertensive medication at the time of pre-
sentation. Using logistic regression, we assessed the association of early follow-up care (within 7 d) and basic care (8–30 d), com-
pared with no care within 30 days, on patient use of a new evidence-based antihypertensive medication 1 year later.

Results: Our study included 2088 patients with a new diagnosis of hypertension (the first cohort), and 6420 patients in the second 
cohort. Of patients with new diagnoses, 48.2% and 30.2% obtained early and basic follow-up care, respectively, compared with 50.0% 
and 30.9% of patients in the second cohort. Compared with patients without follow-up care within 30 days, the adjusted odds of filling 
an evidence-based antihypertensive medication prescription 1 year later in the incident group were 2.36 (95% confidence interval [CI] 
1.86–2.99) for those who received early care, and 2.00 (95% CI 1.55–2.58) for those who received basic care. The adjusted odds in 
the second cohort were 2.12 (95% CI 1.84–2.43) and 1.96 (95% CI 1.69–2.27), respectively.

Interpretation: Early follow-up care after leaving an emergency department with a diagnosis of hypertension was associated with 
improved long-term use of evidence-based antihypertensive medication. As patients increasingly present to the emergency department 
for hypertension, a formal, timely follow-up care system could improve patient use of evidence-based antihypertensive medication.
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obtaining follow-up care after discharge from the emergency 
setting and whether the timing of that care was associated 
with use of evidence-based medication 1 year later.

Methods

Study design and data sources
Patients were identified from the Canadian Institute for 
Health Information (CIHI) National Ambulatory Care 
Reporting System, which includes abstracted data on all visits 
made to emergency departments in Ontario.9 The institute’s 
Discharge Abstract Database contains abstracted information 
on all hospital admissions in Ontario.10 Both databases use the 
International Statistical Classification of Diseases and Related 
Health Problems, 10th Revision (ICD-10), to code diagno-
ses.11 The Registered Persons Database contains mortality 
information about Ontario residents, including deaths outside 
of hospitals.12 The Ontario Health Insurance Plan (OHIP) 
holds billings made by physicians for services and procedures 
provided in the office, home or long-term care facility, or by 
telephone.10 Because Ontario has universal health care cover-
age, these billings include most of the medically necessary 
care provided in the province.

The Physician Database contains physician specialty infor-
mation, and is a compilation of data gathered from billings to 
OHIP, the Corporate Provider Database,13 and the Ontario 
Physician Human Resources Data Centre.14 The latter con-
ducts an annual survey of one-third of physician offices in the 
province to update their database. The Ontario Drug Data-
base contains the dates on which prescriptions are filled and 
the quantity and dose of the medication dispensed for resi-
dents of Ontario aged 65 years and older.10 Data were linked 
between data sets using unique encoded identifiers and ana-
lyzed at our research institute.

Study population
Patients who were seen and discharged from an emergency 
department with a primary diagnosis (first listed on the chart) 
of hypertension between Apr. 1, 2007, and Mar. 31, 2014, 
were eligible for inclusion. We restricted the cohort to pri-
mary diagnoses because we have validated the primary diagno-
sis ICD-10 code for hypertension in the National Ambulatory 
Care Reporting System database. Specifically, we pulled emer-
gency department charts from 5 tertiary and community emer-
gency departments in Ontario to confirm that the primary 
diagnosis was hypertension (positive predictive value 95.7% 
[95% confidence interval (CI) 94.6%–96.7%]).6 The median 
presenting blood pressure in the 1580 charts analyzed was 
181/97 mm Hg (interquartile range [IQR] 164–200/85–109).6

We created an incident cohort that included patients with 
a new diagnosis of hypertension by excluding patients who 
had a diagnosis (or a comorbidity listing) of hypertension 
(ICD-10 codes I10–I13) in the previous 5 years in any of the 
referenced databases. Because this constitutes only some of 
the patients seen in the emergency department with a primary 
diagnosis of hypertension (most are already taking an antihy-
pertensive agent), we created a second cohort in which we did 

not apply this exclusion criteria; however, we excluded 
patients who were taking more than 1 class of evidence-based 
medication for hypertension (including β-blockers, long -
acting dihydropyridine calcium-channel blockers, angiotensin 
converting enzyme inhibitors or angiotensin receptor block-
ers, or thiazide diuretic agents).8,15,16 We excluded patients 
taking more than 1 antihypertensive agent because we were 
interested in the effect of follow-up care on the use of new 
evidence-based antihypertensive medications; the more anti-
hypertensive medications a patient is already taking, the less 
likely the physician might be to prescribe another antihyper-
tensive medication (owing to concern over drug interactions, 
and lack of physician comfort with multiple antihypertensive 
medication classes). Thus, in the second cohort, we included 
both incident cases of hypertension and patients with a previ-
ous diagnosis of hypertension who took either no evidence-
based antihypertensive medication or a single class only.

We excluded patients younger than 66 years of age because 
of a lack of comprehensive prescription medication data for this 
age group. In addition, we excluded repeat visits by the same 
patient, patients who died in the emergency department, and 
patients who were admitted to hospital at the end of their 
emergency visit. Furthermore, we excluded visits to specialty 
emergency departments (such as pediatric sites) and patients 
who did not have a family physician, because this might mark-
edly affect access to follow-up care and use of evidence-based 
medication. However, our sensitivity analyses did include these 
patients. Finally, we excluded patients who died within 410 days 
of the emergency visit, because they would not be available to 
have prescriptions filled during the entire period of follow-up.

Outcome measure
The primary outcome measure was a new prescription filled 
for an evidence-based medication for hypertension at 1 year 
of discharge from an emergency department (i.e., within 320 
and 410 days). Changes from one class of medication to 
another (i.e., a new prescription with discontinuation of a 
previous evidence-based antihypertensive medication, result-
ing in the same overall number of evidence-based antihyper-
tensive medications) were not counted. Prescription fills 
were chosen instead of mortality because the 1-year all-cause 
mortality for patients discharged from the emergency 
department with a primary diagnosis of hypertension is very 
low (2.5%),6 and mortality secondary to hypertension (with 
the uncommon exception of hypertensive emergencies) are 
due to diseases that take years to develop secondary to 
hypertension (e.g., coronary artery disease leading to acute 
myocardial infarction, stroke, heart failure). We chose this 
outcome given the proven causal relationship between evi-
dence-based medication and long-term morbidity and mor-
tality in patients with hypertension.8,15,16

Data analysis
The independent variable of interest was type of follow-up. 
We defined follow-up within 7 days as “early care” and 
between days 8 and 30 as “basic care.” Follow-up visits 
included those made to a physician who was likely to provide 
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ongoing prescriptions for hypertension management: family 
physicians, cardiologists or internists. We assessed baseline 
characteristics overall and by follow-up type using χ2, one-
way analysis of variance and Kruskal–Wallis, as appropriate. 
We used logistic regression to adjust for differences between 
patients in different follow-up care groups, accounting for 
clustering within hospitals using generalized estimating equa-
tions.17 We chose logistic regression because we wished to 
determine the odds of a prescription fill 1 year later, as 
opposed to how quickly a medication was filled after dis-
charge (i.e., the instantaneous hazard). In addition, we antici-
pated mortality would be low, and would therefore be 
unlikely to substantially alter the results of logistic regression.

We chose model covariates based on our work in the area 
and a review of the literature.6–8,15,16,18 These covariates 
included patient demographics, comorbidities, hospital and 
emergency department details, and family physician charac-
teristics. We included the adjusted diagnosis group (ADG) 
score, which is used in an ambulatory patient population to 
adjust for illness severity19 (similar in principle to how the 
Charleson Comorbidity Score is used among patients who 
have been previously admitted to hospital20). The ADG 
score tabulates the number of outpatient care visits a patient 
has for a variety of diseases, providing a measure of resource 
use for each patient. We performed a sensitivity analysis in 
which we included the patients who did not have a family 
doctor in the logistic regression models. All analyses were 
performed with SAS software (version 9.3, SAS Institute 
Inc., Cary, NC).

Ethics approval
This study was approved by the Sunnybrook Health Sciences 
Centre Research Ethics Board. 

Results

We excluded 14.3% of patients from the incident cohort and 
7.9% of patients the second cohort because of a lack of fam-
ily physician. In the incident cohort, 2088 patients were seen 
at 150 emergency departments (Figure 1). Of these, 1.2% 
died within 410 days of the emergency visit, 1007 (48.2%) 
obtained early follow-up, and 631 (30.2%) had delayed fol-
low-up, leaving 450 (21.6%) without 30-day follow-up 
(Table 1). Among patients without 30-day follow-up, 67 
(3.2%) had no relevant follow-up visits up to 1 year later. 
The median age of patients in the early and no follow-up 
groups was 72 years, and was 73 years in the group who 
received basic care. There were more men in the group 
without 30-day follow-up (41.6%) compared with the early 
(33.4%) and basic (36.5%) groups.

In the second cohort, 6420 patients were seen at 156 emer-
gency departments (Figure 2). Of these patients, 3.6% died 
within 410 days of the emergency visit, 3212 (50.1%) received 
early follow-up, 1986 (30.9%) received basic follow-up, and 
1222 (19.0%) received no follow-up care within 30 days 
(Table 2). The latter group included 159 (2.5%) patients who 
had no relevant follow-up visits up to 1 year later. The 
median age of patients was 74 years in each group, with no 
substantial difference between numbers of men and women.

Follow-up timing and prescriptions filled in the 
incident cohort
In the incident cohort, 1200 (57.5%) patients filled a new pre-
scription for an evidence-based antihypertensive medication at 1 
year post-discharge. The proportion of patients filling prescrip-
tions 1 year later decreased as time to follow-up  care increased 
(Table 1). In the adjusted analysis, early follow-up was associ-

Adult visits to emergency departments 
with primary diagnosis of 

hypertension, ending in discharge, 
April 2007–March 2014 

n = 151 683 

Eligible emergency departments, high-
acuity visits, new diagnosis of 

hypertension 
 n = 15 004

Excluded 
• Repeat visits by same patient  n = 30 808 

Index visits 
n = 120 875 

Final cohort 
n = 2088 

Excluded 
• Age < 66 years  n = 12 267  
• ≥ 2 classes of antihypertensive medication  n = 221 
• Died before day 420  n = 79 
• No family physician  n = 349 

Excluded 
• Low acuity triage score  n = 26 585 
• Specialty emergency departments  n = 4246 
• Death in emergency department (n ≤ 5) and missing data  n = 433  
• Patients with family physician at a specialty clinic  n = 767 
• Previous diagnosis of hypertension  n = 73 840 

Figure 1: Flow of patients in the incident cohort through the study. 
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Table 1 (part 1 of 2): Follow-up in incident hypertension patients

Characteristic
Total, no. (%)*

n = 2088

Follow-up care, no. (%)*

p value
1–7 d

n = 1007
8–30 d
n = 631

No. 30-d follow-up
n = 450

Age, yr, mean (95% CI) 74.1 (73.9–74.4) 73.8 (73.4–74.2) 74.7 (74.1–75.2) 74.2 (73.6–74.9) 0.04

Age, yr, median (IQR) 73.0 (69.0–78.0) 72.0 (68.0–78.0) 73.0 (69.0–79.0) 72.0 (68.0–79.0) 0.03

Sex, female 1335 (63.9) 671 (66.6) 401 (63.5) 263 (58.4) 0.01

Income quintile

    1 (lowest) 401 (19.2) 181 (18.0) 119 (18.9) 101 (22.4) 0.38

    2 443 (21.2) 203 (20.2) 148 (23.5) 92 (20.4)

    3 384 (18.4) 195 (19.4) 112 (17.7) 77 (17.1)

    4 428 (20.5) 207 (20.6) 125 (19.8) 96 (21.3)

    5 (highest) 432 (20.7) 221 (21.9) 127 (20.1) 84 (18.7)

Rural residence 352 (16.9) 136 (13.5) 120 (19.0) 96 (21.3)  < 0.001

Institution or nursing home v. residential home 30 (1.4) † 18 (2.9) † 0.001

Medical history

Heart failure 56 (2.7) 25 (2.5) 23 (3.6) 8 (1.8) 0.15

Atrial fibrillation 160 (7.7) 79 (7.8) 52 (8.2) 29 (6.4) 0.53

Acute myocardial infarction 132 (6.3) 66 (6.6) 41 (6.5) 25 (5.6) 0.75

Coronary artery disease 90 (4.3) 39 (3.9) 31 (4.9) 20 (4.4) 0.59

CABG 15 (0.7) † 8 (1.3) † 0.11

ICD/PPM 10 (0.5) † † † 0.99

Stroke 57 (2.7) 12 (1.2) 26 (4.1) 19 (4.2)  < 0.001

Diabetes mellitus 292 (14.0) 140 (13.9) 90 (14.3) 62 (13.8) 0.97

Dementia 91 (4.4) 41 (4.1) 29 (4.6) 21 (4.7) 0.82

COPD 345 (16.5) 153 (15.2) 116 (18.4) 76 (16.9) 0.23

Asthma 198 (9.5) 103 (10.2) 60 (9.5) 35 (7.8) 0.34

Renal disease 21 (1.0) † † 12 (2.7)  < 0.001

Liver disease 9 (0.4) † † † 0.58

Cancer 275 (13.2) 135 (13.4) 84 (13.3) 56 (12.4) 0.88

ADG score, median (IQR) 9.0 (6.0–12.0) 9.0 (6.0–12.0) 9.0 (6.0–13.0) 9.0 (5.0–12.0) 0.06

Specialist‡ visit in year before ED visit 234 (11.2) 107 (10.6) 83 (13.2) 44 (9.8) 0.16

ED visit details

ED triage score,§ 1 or 2 706 (33.8) 348 (34.6) 223 (35.3) 135 (30.0) 0.15

Ambulance arrival 289 (13.8) 122 (12.1) 111 (17.6) 56 (12.4) 0.005

Time of presentation

    00:00–07:59 174 (8.3) 80 (7.9) 50 (7.9) 44 (9.8) 0.13

    08:00–15:59 936 (44.8) 429 (42.6) 304 (48.2) 203 (45.1)

    16:00–23:59 978 (46.8) 498 (49.5) 277 (43.9) 203 (45.1)

Day of presentation,  weekend 577 (27.6) 305 (30.3) 156 (24.7) 116 (25.8) 0.03

ED physician age, median (IQR) 43.0 (36.0–50.0) 42.0 (37.0–49.0) 43.0 (37.0–50.0) 43.0 (37.0–51.0) 0.03

ED physician sex, female 467 (22.4) 245 (24.3) 126 (20.0) 96 (21.3) 0.10

ED physician years of practice, yr

    0–5 507 (24.3) 265 (26.3) 137 (21.7) 105 (23.3) 0.11

    6–10 389 (18.6) 184 (18.3) 126 (20.0) 79 (17.6)

    11–15 379 (18.2) 187 (18.6) 122 (19.3) 70 (15.6)

    > 15 813 (38.9) 371 (36.8) 246 (39.0) 196 (43.6)

ED physician main specialty

    3-year EM 1024 (49.0) 508 (50.4) 304 (48.2) 212 (47.1)  < 0.001

    5-year EM 212 (10.2) 125 (12.4) 44 (7.0) 43 (9.6)

    FM 794 (38.0) 341 (33.9) 267 (42.3) 186 (41.3)

    Other 58 (2.8) 33 (3.3) 16 (2.5) 9 (2.0)
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Adult visits to emergency departments 
with a primary diagnosis of 

hypertension, ending in discharge, 
April 2007–March 2014 

n = 151 683 

Eligible emergency departments, high-
acuity visits 
n = 88 271 

Excluded 
• Repeat visits by same patient  n = 30 808 

Index visits 
n = 120 875 

Final cohort 
n = 6420 

Excluded 
• Age < 66 years  n = 42 729  
• ≥ 2 classes of antihypertensive medication  n = 38 283 
• Died before day 420  n = 288  
• No family physician  n = 551 

Excluded 
• Low acuity triage score  n = 26 585 
• Specialty emergency department  n = 4246 
• Death in emergency department (n ≤ 5) and missing data  n = 434 
• Patients with family physician at a specialty clinic  n = 1339 

Figure 2: Flow of patients in the second cohort through the study.

Table 1 (part 2 of 2): Follow-up in incident hypertension patients

Characteristic
Total, no. (%)*

n = 2088

Follow-up care, no. (%)*

p value
1–7 d

n = 1007
8–30 d
n = 631

No. 30-d follow-up
n = 450

ED visit details cont’d

Hospital type

    Community 1585 (75.9) 786 (78.1) 483 (76.5) 316 (70.2)  < 0.001

    Small 180 (8.6) 60 (6.0) 62 (9.8) 58 (12.9)

    Teaching 323 (15.5) 161 (16.0) 86 (13.6) 76 (16.9)

Family physician details

Family physician age, median (IQR) 55.0 (47.0–62.0) 56.0 (47.0–63.0) 55.0 (47.0–63.0) 55.0 (45.0–62.0) 0.09

Family physician sex, female 502 (24.0) 250 (24.8) 144 (22.8) 108 (24.0) 0.65

Family physician years of practice, yr

    0–5 95 (4.5) 37 (3.7) 32 (5.1) 26 (5.8) 0.27

    6–10 139 (6.7) 62 (6.2) 39 (6.2) 38 (8.4)

    11–15 183 (8.8) 94 (9.3) 54 (8.6) 35 (7.8)

    > 15 1671 (80.0) 814 (80.8) 506 (80.2) 351 (78.0)

Family physician remuneration model

    CCM/FHG 727 (34.8) 388 (38.5) 212 (33.6) 127 (28.2)  < 0.001

    FHN 134 (6.4) 41 (4.1) 63 (10.0) 30 (6.7)

    FHO/FHT 536 (25.7) 239 (23.7) 153 (24.2) 144 (32.0)

    FHO/noFHT 486 (23.3) 233 (23.1) 157 (24.9) 96 (21.3)

    NA/FFS 205 (9.8) 106 (10.5) 46 (7.3) 53 (11.8)

Outcome

New EBM prescription fill 1 year later 1200 (57.5) 626 (62.2) 376 (59.6) 198 (44.0) < 0.001

Note: ADG = adjusted diagnosis group, CABG = coronary artery bypass graft, CCM = comprehensive care model, COPD = chronic obstructive pulmonary disease, EBM = evidence-
based medication, ED = emergency department, FFS = traditional fee-for-service, FHG = family health group, FHN = family health network, FHO = family health organization,  
FHT = family health team, ICD = implantable cardiac device, IQR = interquartile range, LTC = long-term-care facility, NA = not applicable, PPM = permanent pacemaker.
*Unless otherwise indicated.
†Small cell size (≤ 5), cannot be reported for privacy reasons and agreement with Canadian Institute for Health Information.
‡Specialist includes cardiologist or internist.
§Score of 1 is highest acuity.
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Table 2 (part 1 of 2): Follow-up in hypertension patients on no more than 1 antihypertensive medication

Characteristic
Total, no. (%)*

n = 6420

Follow-up care, no. (%)*

p value
1–7 d

n = 3212
8–30 d

n = 1986
No. 30-d follow-up

n = 1222

Age, yr, mean (95% CI) 75.3 (75.1–75.5) 75.0 (74.8–75.3) 75.66 (75.3–76.0) 75.5 (75.0–75.9) 0.005

Age, yr, median (IQR) 74.0 (69.0–80.0) 74.0 (69.0–80.0) 74.0 (69.0–81.0) 74.0 (69.0–81.0) 0.007

Sex, female 4286 (66.8) 2179 (67.8) 1318 (66.4) 789 (64.6) 0.11

Income quintile (5 = highest)

    1 1236 (19.3) 587 (18.3) 384 (19.3) 265 (21.7) 0.11

    2 1293 (20.1) 623 (19.4) 416 (20.9) 254 (20.8)

    3 1253 (19.5) 631 (19.6) 388 (19.5) 234 (19.1)

    4 1310 (20.4) 667 (20.8) 401 (20.2) 242 (19.8)

    5 1328 (20.7) 704 (21.9) 397 (20.0) 227 (18.6)

Rural residence 960 (15.0) 358 (11.1) 355 (17.9) 247 (20.2)  < 0.001

Institution/nursing home v. residential home 103 (1.6) † 63 (3.2) †  < 0.001

Medical history

Hypertension 4313 (67.2) 2177 (67.8) 1341 (67.5) 795 (65.1) 0.21

Heart failure 265 (4.1) 118 (3.7) 96 (4.8) 51 (4.2) 0.12

Atrial fibrillation 678 (10.6) 366 (11.4) 210 (10.6) 102 (8.3) 0.01

Acute myocardial infarction 598 (9.3) 302 (9.4) 194 (9.8) 102 (8.3) 0.39

Coronary artery disease 466 (7.3) 220 (6.8) 154 (7.8) 92 (7.5) 0.44

CABG 56 (0.9) 21 (0.7) 21 (1.1) 14 (1.1) 0.16

ICD/PPM 38 (0.6) 14 (0.4) 13 (0.7) 11 (0.9) 0.18

Stroke 244 (3.8) 111 (3.5) 89 (4.5) 44 (3.6) 0.16

Diabetes mellitus 941 (14.7) 491 (15.3) 275 (13.8) 175 (14.3) 0.34

Dementia 353 (5.5) 142 (4.4) 134 (6.7) 77 (6.3)  < 0.001

COPD 1237 (19.3) 592 (18.4) 417 (21.0) 228 (18.7) 0.06

Asthma 800 (12.5) 428 (13.3) 253 (12.7) 119 (9.7) 0.005

Renal disease 147 (2.3) 52 (1.6) 53 (2.7) 42 (3.4)  < 0.001

Liver disease 23 (0.4) † 9 (0.5) † 0.69

Cancer 942 (14.7) 487 (15.2) 278 (14.0) 177 (14.5) 0.50

ADG score, median (IQR) 11.0 (7.0–14.0) 11.0 (8.0–14.0) 11.0 (7.0–14.0) 10.0 (6.0–13.0)  < 0.001

Specialist‡ visit in year before ED visit 823 (12.8) 416 (13.0) 266 (13.4) 141 (11.5) 0.30

Any ED visits for same diagnosis year prior 21 (0.3) 14 (0.4) † † 0.29

Any hospitalization for same diagnosis 2 years prior 14 (0.2) † 6 (0.3) † 0.53

ED visit details

ED triage score,§ 1 or 2 2188 (34.1) 1173 (36.5) 657 (33.1) 358 (29.3)  < 0.001

Ambulance arrival 1085 (16.9) 526 (16.4) 346 (17.4) 213 (17.4) 0.53

Time of presentation

    00:00–07:59 660 (10.3) 324 (10.1) 202 (10.2) 134 (11.0) 0.002

    08:00–15:59 2792 (43.5) 1328 (41.3) 894 (45.0) 570 (46.6)

    16:00–23:59 2968 (46.2) 1560 (48.6) 890 (44.8) 518 (42.4)

Day of presentation, weekend 1755 (27.3) 927 (28.9) 530 (26.7) 298 (24.4) 0.009

ED physician age, median (IQR) 43 (36–50) 42 (36–49) 43 (37–50) 44 (37–51) 0.003

ED physician sex, female 1429 (22.3) 753 (23.4) 424 (21.3) 252 (20.6) 0.07

ED physician years of practice, yr

    0–5 1500 (23.4) 788 (24.5) 427 (21.5) 285 (23.3) 0.004

    6–10 1234 (19.2) 634 (19.7) 390 (19.6) 210 (17.2)

    11–15 1145 (17.8) 579 (18.0) 371 (18.7) 195 (16.0)

    > 15 2541 (39.6) 1211 (37.7) 798 (40.2) 532 (43.5)

ED physician main specialty

    3-year EM 3151 (49.1) 1646 (51.2) 932 (46.9) 573 (46.9)  < 0.001

    5-year EM 665 (10.4) 381 (11.9) 178 (9.0) 106 (8.7)

FM 2445 (38.1) 1109 (34.5) 826 (41.6) 510 (41.7)

Other 159 (2.5) 76 (2.4) 50 (2.5) 33 (2.7)

Hospital type
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ated with more than double the odds of filling a prescription for 
an evidence-based antihypertensive medication 1 year later, rel-
ative to no follow-up care within 30 days (odds ratio [OR] 2.36, 
95% CI 1.86–2.99) (Figure 3 and Appendix 1, available at www .
cmajopen .ca/content/6/2/E151/suppl/DC1). Follow-up care 
between days 8 and 30 after departure from the emergency 
department was independently associated with twice the odds of 
1-year prescription fills (OR 2.00, 95% CI 1.55–2.58). Five 
other variables were associated with a 1-year prescription fill: a 
high-acuity emergency triage score, and history of stroke or dia-
betes were associated with higher odds, whereas weekend pre-
sentation and a higher ADG score were associated with lower 
odds. All of the effect sizes were smaller relative to follow-up 
care. Results were similar in the sensitivity analysis.

Follow-up timing and prescriptions filled in the 
second cohort
In the second cohort, 3562 (55.5%) patients filled a prescrip-
tion for a new evidence-based antihypertensive medication 1 
year after discharge from an emergency department. Again, the 
proportion of patients filling a prescription 1 year later 
decreased with increasing time to follow-up (Table 2). Early 
follow-up was associated with more than twice the adjusted 
odds of filling an evidence-based antihypertensive medication 

prescription, relative to no 30-day follow-up: OR 2.12 (95% CI 
1.84–2.43) (Figure 4 and Appendix 1). In addition, the odds 
were higher with follow-up care between days 8 and 30: OR 
1.96 (95% CI 1.69–2.27). In addition to ADG score and triage 
score, the other associated variables in this cohort included 
female sex, a history of hypertension, having seen a specialist in 
the previous year, and a family physician remuneration model 
that was primarily capitation-based. Results were similar in the 
sensitivity analysis.

Interpretation

In this population-based study involving people who were seen in 
the emergency setting with a new diagnosis of hypertension, we 
found that the odds of taking a proven medication to treat hyper-
tension in the long term were 136% higher for patients who 
obtained physician follow-up within 1 week of presentation, 
compared with those who do not receive care within 30 days. 
The odds were still 100% higher for those who obtained care 
after the initial week but within 30 days. The association was 
similar but slightly weaker in the group that included patients 
who had a history of hypertension and possible antihypertensive 
use (112% increase for those with early care, 96% increase with 
delayed care). These results provide the first evidence to support 

Table 2 (part 2 of 2): Follow-up in hypertension patients on no more than 1 antihypertensive medication

Characteristic
Total, no. (%)*

n = 6420

Follow-up care, no. (%)*

p value
1–7 d

n = 3212
8–30 d

n = 1986
No. 30-d follow-up

n = 1222

ED visit details cont’d

    Community 4964 (77.3) 2527 (78.7) 1532 (77.1) 905 (74.1)  < 0.001

    Small 460 (7.2) 162 (5.0) 168 (8.5) 130 (10.6)

    Teaching 996 (15.5) 523 (16.3) 286 (14.4) 187 (15.3)

Family physician details

Family physician age, median (IQR) 55.0 (47.0–62.0) 55.0 (47.0–62.0) 54.0 (46.0–62.0) 55.0 (47.0–62.0) 0.27

Family physician sex, female 1661 (25.9) 867 (27.0) 494 (24.9) 300 (24.5) 0.12

Family physician years of practice, yr

0–5 285 (4.4) 121 (3.8) 98 (4.9) 66 (5.4) 0.02

6–10 407 (6.3) 182 (5.7) 143 (7.2) 82 (6.7)

11–15 586 (9.1) 284 (8.8) 193 (9.7) 109 (8.9)

> 15 5142 (80.1) 2625 (81.7) 1552 (78.1) 965 (79.0)

Family physician remuneration model

CCM/FHG 2516 (39.2) 1406 (43.8) 717 (36.1) 393 (32.2)  < 0.001

FHN 408 (6.4) 137 (4.3) 166 (8.4) 105 (8.6)

FHO/FHT 1433 (22.3) 638 (19.9) 463 (23.3) 332 (27.2)

FHO/noFHT 1463 (22.8) 737 (22.9) 461 (23.2) 265 (21.7)

NA/FFS 600 (9.3) 294 (9.2) 179 (9.0) 127 (10.4)

Outcome

New EBM prescription fill a year later 3562 (55.5) 1894 (59.0) 1151 (58.0) 517 (42.3) < 0.001

Note: ADG = adjusted diagnosis group, CABG = coronary artery bypass graft, CCM = comprehensive care model, COPD = chronic obstructive pulmonary disease, EBM = evidence-
based medication, ED = emergency department, FFS = traditional fee-for-service, FHG = family health group, FHN = family health network, FHO = family health organization, 
FHT = family health team, ICD = implantable cardiac device, IQR = interquartile range, LTC = long-term-care facility, NA = not applicable, PPM = permanent pacemaker.
*Unless otherwise indicated.
†Small cell size (≤ 5), cannot be reported for privacy reasons and agreement with Canadian Institute for Health Information.
‡Specialist includes cardiologist or internist.
§Score of 1 is highest acuity.
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Patient demographics
Follow-up care within 7 d

Follow-up care  8–30 d
Age, per decade

Female sex
Income quintile 2
Income quintile 3
Income quintile 4
Income quintile 5

Rural residence
Nursing home residence

Medical history
Heart failure

Atrial fibrillation
AMI

CAD
Stroke

Diabetes mellitus
Dementia

COPD
Asthma
Cancer

ADG score
Specialist* seen within prior year

ED characteristics
Triage score, 1 or 2†
Arrival by ambulance

Time of day, 00:00–07:59
Time of day, 16:00–23:59

Weekend arrival
ED Dr, female sex

ED Dr, years of practice, 6–10 (v. ≤ 5)
ED Dr, years of practice, 11–15

ED Dr, years of practice, > 15
ED Dr, specialty 3-year EM (v. FM)

ED Dr, specialty, 5-year EM
ED Dr, specialty, other
Type of hospital, small

Type of hospital, teaching
Family physician characteristics

Female sex
Years of practice, 6–10 (v. ≤ 5)

Years of practice, 11–15
Years of practice, >15

Remuneration model type, FHN (v. FHG)
Remuneration model type, FHO/FHT

Remuneration model type, FHO/noFHT
Remuneration model type, FFS

Odds ratio (95% CI)

1.37 (1.05–1.79)

1.26 (1.04–1.53)

2.36 (1.86–2.99)

2.00 (1.11–3.61)

0.92 (0.90–0.95)

2.00 (1.55–2.58)

0.78 (0.64–0.96)

Figure 3: Adjusted odds of filling a prescription for a new evidence-based medication one year post-discharge from an emergency department 
among patients with a new diagnosis of hypertension. ADG = adjusted diagnosis group, AMI = acute myocardial infarction, CAD = coronary 
artery disease, CI = confidence interval, COPD = chronic obstructive pulmonary disease, Dr = doctor,  ED = emergency department, EM = 
emergency medicine, FFS = traditional fee-for-service, FHG = family health group (primarily FFS), FHN = family health network (primarily 
capitation-based), FHO = family health organization (primarily capitation-based, offering slightly more services than FHN),  FHT = family health 
team (not a remuneration model, entails funding for an interdisciplinary team, electronic health records, etc., for capitation-based models), FM 
= family medicine. *Specialist includes cardiologist or internist. †Score of 1 is highest acuity. 
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recommendations around follow-up care for these commonly 
seen patients, and can offer guidance to clinicians and administra-
tors around when to advise or arrange follow-up care.

Previous work has found that, for patients discharged 
from the emergency setting with a new diagnosis of an 
ambulatory care–sensitive cardiovascular condition, the pre-

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Patient demographics
Follow-up care within 7 d

Follow-up care, 7–30 d
Age, per decade

Female sex
Income quintile 2
Income quintile 3
Income quintile 4
Income quintile 5
Rural residence

Nursing home residence
Medical history

Hypertension
Heart failure

Atrial fibrillation
AMI

CAD
Stroke

Diabetes mellitus
Dementia

COPD
Asthma
Cancer

ADG score
Specialist* seen within prior year

ED characteristics
Triage score, 1 or 2†
Arrival by ambulance

Time of day, 00:00–07:59
Time of day, 16:00–23:59

Weekend arrival
ED Dr., female sex

ED Dr., years of practice, 6–10 (v. ≤ 5)
ED Dr., years of practice, 11–15

ED Dr., years of practice, > 15
ED Dr., specialty 3-yr EM (v. FM)

ED Dr., specialty, 5-yr EM
ED Dr., specialty, other
Type of hospital, small

Type of hospital, teaching
Family physician characteristics

Female sex
Years of practice, 6-10 (v. ≤ 5)

Years of practice, 11–15
Years of practice, > 15

Remuneration model type, FHN
Remuneration model type, FHO/FHT

Remuneration model type, FHO/noFHT
Remuneration model type, FFS

1.26 (1.13–1.41)

1.17 (1.05–1.30)

2.12 (1.84–2.43)

1.13 (1.02–1.27)

0.95 (0.94–0.97)

1.25 (1.09–1.44)

1.96 (1.69–2.27)

0.77 (0.65–0.91)

Odds ratio (95% CI)

Figure 4: Adjusted odds of filling a prescription for a new evidence-based medication 1 year after discharge from an emergency department in the 
second cohort. ADG = adjusted diagnosis group, AMI = acute myocardial infarction, CAD = coronary artery disease, CI = confidence interval, COPD 
= chronic obstructive pulmonary disease, Dr = doctor, ED = emergency department, EM = emergency medicine, FFS = traditional fee-for-service, 
FHG = family health group (primarily FFS), FHN = family health network (primarily capitation-based), FHO = family health organization (primarily 
capitation-based), FHT = family health team, FM = family medicine. *Specialist includes cardiologist or internist. †Score of 1 is highest acuity. 
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dictors of obtaining early physician follow-up included hav-
ing a family physician, the remuneration method of that 
physician and the presence of substantial comorbidities (e.g., 
renal failure, chronic obstructive pulmonary disease, can-
cer).18 The outstanding clinical question was whether 
obtaining that follow-up care mattered. We are unaware of 
previous work that has evaluated the relationship between 
follow-up care after discharge from the emergency setting 
and long-term use of evidence-based medication. We sur-
mise that, at the patient level, patients who are seen later, 
when the anxiety around the emergency visit has abated and 
no untoward events have occurred, are less motivated to use 
medication for hypertension long-term. Particularly for a 
disease that is usually asymptomatic,21 the opportunity to 
“strike while the iron is hot” may be in the early days after 
the emergency visit. Lack of symptoms and time from the 
event may explain waning antihypertensive adherence rates 
after a catastrophic event such as a stroke.22 Thus, increasing 
time from the emergency visit could also result in lower 
rates of long-term antihypertensive use.

At the physician level, later follow-up may allow the hyper-
tension to decrease in health priority, as other health issues may 
have arisen subsequently. Health care team or system factors, 
such as access, may also contribute21: patients who cannot obtain 
an earlier office appointment may be less likely to receive ongo-
ing prescriptions from that office, particularly if there are 
adverse effects from an initial prescription that necessitate 
change. The lower odds of filling a prescription 1 year later 
among patients who present to the emergency department on 
the weekend (when access to primary care is reduced) may also 
be explained by poorer timely access to primary care. Finally, ill-
ness acuity could affect both follow-up and long-term medica-
tion use. Patients with more severe illness may be less able to 
attend appointments where antihypertensive medication is pre-
scribed. Alternatively, patients with higher blood pressure values 
likely seek earlier follow-up care, and those patients may be 
more likely to be given a prescription to an antihypertensive 
agent and remain taking it, relative to patients with lower pre-
senting values. However, we adjusted for triage score in our 
models, which directly correlate with presenting blood pressure 
values,23 as well as for many patient comorbidities and ambu-
lance use, making this explanation less likely.

Among the myriad potential variables that we included in our 
models, only a few were independently associated with evi-
dence-based medicine use 1 year later, and these associations 
were weaker than the timing of follow-up care. These included 
higher-acuity triage scores, which is expected given that patients 
with higher presenting blood pressure levels receive higher acu-
ity scores: the Canadian Triage and Acuity Scale stipulates a 
higher acuity score for blood pressures > 200/110 mm Hg, and 
> 220/130.24 Patients with a higher ADG score were less likely 
to be taking an antihypertensive agent 1 year later. This score is 
a measure of outpatient health care use, such as clinic appoint-
ments.19 Other studies have shown that the more medications a 
patient is taking (i.e., “prescription burden”), the less likely they 
are to adhere to a new medication.25 We surmise that patients 
who use more outpatient health care resources are likely to be 

taking more medications overall, which may in turn reduce 
their likelihood of taking an additional medication or to adhere 
to it.25 In our second cohort, patients with a family physician 
who was remunerated with primarily capitation had more long-
term prescription fills, consistent with previous work showing 
that capitation-based remuneration models are associated with 
better preventive care.26

Limitations
We restricted our patient population to people with a primary 
emergency department diagnosis of hypertension, because 
whether a secondary finding of hypertension during an emer-
gency visit for something unrelated is the responsibility of 
emergency care is controversial,27 and because the codes for 
nonprimary diagnoses of hypertension have not been vali-
dated. The number of patients discharged with a nonprimary 
diagnosis of hypertension is likely substantially higher, and 
future work is needed to determine whether our results apply 
to these patients as well. We examined the effect of follow-up 
care on individual patients, not visits — we excluded repeat 
visits. We were interested in the overall effect of follow-up on 
evidence-based medication use, as opposed to the effect among 
frequent visitors to the emergency department. Our results do 
not include the latter effect. Although database studies offer 
population-based results, they often lack clinical-level data, 
such as blood pressure levels. It is possible that a small propor-
tion of the cohort did not continue to have hypertension, and 
therefore did not require an antihypertensive medication. The 
higher the blood pressure reading, the more likely the patient 
is to continue to have hypertension,28 and among the patients 
with a primary diagnosis of hypertension in the emergency 
department, the median blood pressure was 181/97 (IQR 164–
200/85–109) mm Hg.6 A single reading of 180/110 mm Hg 
(either value) makes the diagnosis of hypertension (and therapy 
should be started).29 Emergency department studies have 
found that in anyone with a bloodpressure value higher than 
140/90 mm Hg, regardless of the final diagnosis or the reason 
for the emergency visit (and their pain level), 77% of patients 
had a persistently elevated reading post-visit,30 and 73% 
received a diagnosis of hypertension more than 1 year later.28 
Therefore, it is likely that only a small proportion of patients 
in our study (all of whom had a primary diagnosis of hyperten-
sion) did not continue to have hypertension, in which case our 
results could be a small overestimate of the association.

Of the patients without care within 30 days, 2.7% had no rel-
evant outpatient care in the year following discharge, which 
could make them unable to receive (and fill) an antihypertensive 
prescription if they did not return to an emergency department. 
However the proportion is small, and unlikely to substantially 
change our results. It remains that they should have filled such a 
prescription, if they continued to have hypertension (and the 
way to determine that begins with an outpatient visit), and all 
patients had a family physician. Although we adjusted for many 
potential confounders, without randomization, we cannot 
account for unmeasured confounders; randomization to early 
versus delayed follow-up care may not be ethical, potentially 
precluding a randomized trial on this topic.
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Conclusion
The results of this population-based study suggest that early fol-
low-up after an emergency visit for hypertension may be an 
important factor that influences long-term use of evidence-based 
medication, being associated with a doubling in the number of 
persons who were taking an evidence-based antihypertensive 
agent 1 year later. By strengthening the transition of care between 
emergency and primary care, researchers, administrators and 
policy-makers may be able to capitalize on the steadily increasing 
emergency department visits for hypertension to improve the 
suboptimal rate of long-term use of preventive medication.
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