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Abstract

Background: Hypertensive urgencies, unlike hypertensive emer-
gencies, are severe episodes of hypertension without evidence of
end-organ damage. Most recent guidelines advise against referring
patients with hypertensive urgencies to the emergency department
(ED) for treatment. There is a lack of Canadian data surrounding
whether referrals to the ED regarding hypertension are appropriate.
We analyzed referrals to the Montfort Hospital ED due to hyperten-
sion and assessed if they met the criteria for hypertensive emergen-
cies.

Methods: This was a retrospective chart study of all ED visits at
Montfort Hospital from the 2016 fiscal year with a final diagnosis/chief
complaint of hypertension. Charts were assessed to determine if these
patients met the criteria for having true hypertensive emergencies.

Results: Out of the 54,000 visits to the Montfort ED, 254 reported
hypertension as a final diagnosis/chief complaint. Of those, 67 pa-
tients had been referred by a healthcare practitioner, while 187 were
self-referred. None of the referred patients met the criteria for hyper-
tensive emergency; however, eight of these patients did have symp-
toms indicating a possibility of hypertensive emergency. Six of the
self-referred patients met criteria for hypertensive emergency. The
majority (71.6%) of patients referred did not require on-site antihy-
pertensive treatment, and 37.3% of patients were sent home with new
outpatient prescriptions.

Conclusion: All the cases referred to the Montfort ED for hyperten-
sion were considered hypertensive urgencies and none of them re-
quired ED hypertensive treatment. Further investigation is required to
help optimize appropriate patient referral to the ED for true hyperten-
sive emergencies and improve management of hypertensive urgen-
cies in the community.
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Introduction

Hypertension is an ubiquitous disease and the lifetime inci-
dence of developing high blood pressure is estimated to be
90% for Canadians [1]. Untreated, chronically elevated blood
pressure drastically increases a patient’s risk for adverse car-
diovascular events (e.g. stroke, myocardial infarction). While
the number of visits to the emergency department (ED) for this
condition is high (approximately 2.1%), only two in 1,000 adult
ED visits overall qualify as true hypertensive emergencies [2]
(blood pressure > 180/120 mm Hg, with impending or progres-
sive end-organ damage) [3]. In Ottawa, Ontario, the Montfort
Hospital, an urban community hospital that sees approximately
54,000 patients per year [4], the number of visits for hyperten-
sion more than doubled between 2003 and 2018 [5].

For hypertensive urgencies (asymptomatic blood pres-
sure > 180/120 mm Hg, or diastolic blood pressure > 130
mm Hg, with no impending or progressive end-organ dam-
age) [3], it is recommended that patients optimize their oral
antihypertensive regimen with appropriate follow-up care,
rather than with aggressive treatment through transfer to an
acute care facility [6]. Despite those recommendations, many
patients with hypertensive urgencies are referred to already
overcrowded emergency rooms for unrequired acute care [7].
There is currently a lack of specific data from Canadian in-
stitutions regarding the incidence of true hypertensive emer-
gencies.

This paper offers a cross-sectional assessment of ED visits
to the Montfort Hospital relating to hypertension to determine
the proportion of referrals meeting criteria for hypertensive
emergencies and explores the differences between referred and
self-referred patients.

Materials and Methods

The study population was limited to patients above 18 years
of age presenting to the ED for reasons regarding uncontrolled
hypertension from April 2016 to March 2017. We identified
254 visits with a diagnosis of hypertension, from which there
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54,000

Approximate number of patients visiting the
Montfort Hospital ED during the 2016 fiscal year

256

ED visits labelled with presenting complaint

“hypertension”

254

A\ 4

ED visits erroneously filed as
hypertension

ED visits with final diagnosis of hypertension after

file review

67

Patients referred to the Montfort Hospital ED for
management of hypertension

Referrals having impending organ damage requiring
admission or transfer to tertiary hospital

187

Patients self-referred to the Montfort Hospital ED
for management of hypertension

Self-referred patients having impending organ
damage requiring admission or transfer to tertiary
hospital

Figure 1. Study population. Acute target end-organ damage was defined as heart failure, myocardial infarction, stroke, increased
ICP, hypertensive encephalopathy, ruptured major vessel, intracerebral hemorrhage, transient cerebral ischemia, or retinal hem-
orrhage. Overall patient volume per year was taken from the Montfort emergency room website [3]. ICP: intracranial pressure.

were 237 unique patients (Fig. 1).

Patients’ records were anonymized by the Montfort Hos-
pital Medical Records Department and given a research num-
ber, which was encrypted into the hospital’s electronic medical
record (EMR) on site. Data collection utilized patient docu-
mentation (e.g. triage sheets and MD notes). Sex, age, mode of
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arrival, referred/self-referred, wait times, symptoms, treatment
received in ED or prescribed at discharge were collected. Ad-
ditional variables collected included the Canadian Triage and
Acuity Scale (CTAS) score, whether a consultation or admis-
sion was required, and whether a summary note was sent to the
patient’s family doctor (if applicable).
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We considered ED visits as hypertensive emergencies if
the patient had a diagnosis of hypertension, a diagnostic cri-
terion for target end-organ damage, and/or definitive manage-
ment in terms of disposition (required admission to hospital,
transfer to another hospital, or death).

Acute target end-organ damage was defined as heart fail-
ure, myocardial infarction, stroke, increased intracranial pres-
sure (ICP), hypertensive encephalopathy, ruptured major ves-
sel, intracerebral hemorrhage, transient cerebral ischemia, or
retinal hemorrhage.

We compared referred and self-referred groups using sta-
tistical testing with Student’s #-test and Chi-square analysis
and frequency analysis. Subgroup analysis was performed to
determine which visits qualified as hypertensive emergencies.
Analysis was performed with SPSS version 25, with P-values
under 0.05 considered statistically significant.

The Montfort Hospital Research Ethics Board (file num-
ber 18-19-01-040) approved this study. This study was con-
ducted in compliance with the ethical standards of the respon-
sible institution on human subjects as well as with the Helsinki
Declaration.

Results

Of'the 254 ED visits regarding hypertension, 67 were referred
to the ED by a physician or allied health professional. No
patients referred to the ED exhibited signs of end-organ dam-
age, and all were accordingly discharged from hospital af-
ter assessment. Of the 187 self-referred patients, six showed
evidence of end-organ damage and required admission or
transfer to another institution. Three patients had evidence
of stroke, one of encephalopathy and two demonstrated acute
pulmonary edema and/or congestive heart failure from un-
controlled hypertension. A comparison between the demo-
graphics and vitals at time of admission of the self-referred
and referred patients is shown in Table 1. The majority of
referred patients, when including walk-in clinics and urgent
care visits, were referred by a family physician (41.8%, n =
28), followed by retirement/nursing homes (20.9%, n = 14)
and pharmacists (22.4%, n = 15). The remaining referrals
(14.9%, n = 10) came from other sources (e.g. specialists,
telehealth services, etc.).

A larger proportion of referred patients (37.3%) presented
to the ED without symptoms when compared to the self-re-
ferred group (16%) (Table 2); however, this difference was not
significant (P = 0.50). Report of symptoms was significantly
higher in the self-referred population, with a higher proportion
of patients presenting with acute symptoms such as chest pains
(13.4% versus 6.0%, P = 0.001) or headaches (44.9% versus
37.3%, P<0.001).

Over a quarter (26%) of patients received antihypertensive
medication during their ED stay; 68.7% (n = 46) of referred
patients and 76.5% (n = 143) of self-referred patients received
no treatment in ED (Table 1). The patients who were referred
were sent home with outpatient prescriptions for an antihy-
pertensive 42.4% (n = 28) of the time, and those self-referred
received prescriptions 35.8% (n = 67) of the time, with no sig-
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nificant differences between groups.

Of the 254 visits, 86.6% (n = 220) of cases involved in-
dividuals with a family doctor (self-referred patients: n = 161,
86.1%; referred patients: n = 59, 88.1%). After the ED visit ,
42.4% (n = 25) of the referred patients had an after-visit sum-
mary sheet sent back to their family physician. Of the 17 pa-
tients sent directly to the ED by a family physician, only 29.4%
(n = 5) had an after-visit summary sent back. The self-referred
group saw 18.0% (n = 29) of their patients having after-visit
summaries sent. There was no significant difference between
the groups.

Discussion

During the 2016 fiscal year, the Montfort Hospital ED re-
corded six hypertensive emergencies, all of which were
self-referred patients and not patients referred by a health
professional. This converts to an estimated incidence for hy-
pertensive emergencies of one in 9,000 patient-visits per year
- a figure vastly lower than American studies estimating the
incidence of hypertensive emergencies at two in 1,000 [2].
Hypertensive urgencies and other hypertension cases account
for a much higher proportion of the Montfort Hospital’s hy-
pertension-related ED visits (one in every 218 patient-visits
per year). This is much smaller relative to incidences reported
in the literature (e.g. one study found that 25.7% of ED visits
were hypertension-related emergencies) [8]. Differences be-
tween the findings here and the literature could be due to the
data collection method in this study, i.e. a single hospital over
a single fiscal year. Most patients presenting to the ED for
hypertension were self-referred; also these patients were more
symptomatic (Table 2), suggesting that they by-passed prima-
ry care providers and directly went to the ED. It is important
to note that there was a significant increase in the number of
patients with symptoms indicating possible end-organ damage
(Table 2), including chest pain, facial droop and other neuro-
logical symptoms. For these patients, a prompt visit to the ED
was completely appropriate for emergent diagnostic workup.
For the remainder of the self-referred group, the higher pro-
portion of ED visits may have been due to physicians in the
community being unable to offer same-day visits or telephone
consultations.

Both referred and self-referred groups received similar
treatments while in the ED. The majority of patients did not
require any antihypertensives (even with higher-than-average
blood pressure) throughout their stay in the ED, and most were
sent home without any outpatient prescriptions. This supports
that: 1) these cases could be managed in the community; and
2) these ED visits do not significantly benefit the patients and
mirror a recent study where only 0.7% of patients required
ongoing care and/or referral [9]. Finally, the ED feedback
by emergency physicians was found to be inconsistent, with
a minority of patients having an after-visit summary sent to
the family doctor (the majority of patients in both groups had
a family doctor) explaining their course through the ED. The
lack of feedback to the referring physicians may contribute to
the perpetuation of these patients’ mismanagement, as they
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Table 1. Demographic Information, Triage Summary and Visit Overview Statistics for Patients Presenting to the Montfort ED Re-

garding Hypertension During the 2016 Fiscal Year

Patients presenting to ED

P value
Referred by health professionals Self-referred
Number of patients 67 187
Gender 0.997
Male 24 (35.8) 67 (35.8)
Female 43 (64.2) 120 (64.2)
Age
Male 59+18.4 62 +15.0 0.88
Female 72+15.5 64+15.8 0.04
Total 67+17.6 63+ 155 0.10
Mode of arrival 0.005"
Ambulance 22 (40.8) 31(16.2)
Other means 45 (59.2) 156 (83.8)
Wait time before seeing MD 205+ 132.1 197 £137.9 0.63
Wait time before discharge* 268 +139.3b 283 +135.42 0.45
Triage vital signs
SBP 186 £24.9 176 £26.2 0.006
DBP 99+ 17.0 91 £ 16.1 0.005
Heart rate (/min) 77+ 15.7 79 +£13.7 0.46
Respiratory rate (/min) 17+ 1.6 17+1.6 0.28
Oxygen saturation (%) 98+1.9 97 + 6.8¢ 0.58
Temperature (°C) 36.6 + 0.4 36.6+0.34 0.49
Maximal SBP 193 +£23.9 183 +£26.6 0.01
Maximal DBP 101 £ 15.6° 95+ 18.2¢ 0.04
Patients received an antihypertensive while in ED 0.21F
Yes 21 (31.3) 44 (23.5)
No 46 (68.7) 143 (76.5)
Patients sent home with antihypertensive prescription 0.487
Yes 28 (42.4) 67 (35.8)
No 38 (56.7) 112 (59.9)

Values were presented as mean + SD for continuous variables or N (%) for categorical variables. 2N = 178. N = 65. °N = 182. N = 175. N = 66.
*Does not include patients admitted to Montfort or transferred to another hospital. TfPearson Chi-square analysis. ED: emergency department; SBP:

systolic blood pressure; DBP: diastolic blood pressure.

could be a mode of knowledge transfer to the community phy-
sician.

Limitations of this study include a small sample size. Ad-
ditionally, due to using one single site, results may not be gen-
eralizable to ED visits across Ontario. Additional limitations
include the utilization of EMRs for analyses, as it is possible
that the number of true hypertensive emergencies was under-
estimated due to differences in coding or reporting of the most
responsible diagnosis (e.g. labelled as acute myocardial infarc-
tion). Additional confounds include the variability between re-
ferral sources and standards of care among emergency room
physicians.
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Overall, most patients visiting the ED due to hypertension
did not qualify as having a hypertensive emergency, as such, a
significant number of patients did not require acute care. Fu-
ture work should examine how to best inform referring phy-
sicians to better manage hypertensive urgencies; timely feed-
back to primary care physicians upon discharge including a
summary of the criteria for hypertension emergencies versus.
hypertensive urgencies and treatment guidelines may prove
an efficient approach to providing education and guidance to
these practitioners for future cases. We would suggest that re-
ferring physicians base their decision to send a patient to the
ED on symptoms that indicate end-organ damage, rather than
arbitrary blood pressure measurements, and to educate their
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Table 2. Presenting Complaints for Patients Referred to the Montfort ED Regarding Hypertension During the Fiscal Year of 2016

Referred patients, N (%) Patients who self-referred, N (%) P-value
Asymptomatic 25(37.3) 30 (16.0) 0.50
Headache 25 (37.3) 84 (44.9) <0.001
Dizziness 9(13.4) 43 (23.0) <0.001
Chest pain 4 (6.0) 25 (13.4) 0.001
Vertigo 2(3.0) 1(0.5) 0.56
Paresthesias 2 (3.0) 1 (0.5) 0.56
Weakness 1(1.5) 12 (6.4) 0.002
Nausea/vomiting 1(1.5) 15 (8.0) <0.001
Agitation 1(1.5) 0 -
Fatigue 0 6(3.2) -
Other* 0 21 (11.2) -

*Includes one of the following symptoms (number of cases): light-headedness (3), epistaxis (2), arm pain (2), abdominal pain (2), tinnitus (1), edema
(1), decreased level of consciousness (1), sore throat (1), cough (1), confusion (1), numbness (1) and facial droop (1).

patients about when to seek emergent care. We must also em-
phasize that clinical judgement should remain paramount and
that if the physician is concerned, a referral to an acute care
facility should be considered. Finally, physicians may consider
handing out clearly structured follow-up and referral guide-
lines to patients after a diagnosis of hypertension in order to
empower self-care.
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