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BP is a variable quantity and methodology for
its accurate measurement can be fraught with

problems. Hypertension (HT) is almost never
diagnosed with a single incidence of elevated BP;
only by using a standardized and accurate method
for BP measurement can HT be properly diag-
nosed. Although serial BP measurements, in the
upper arm, are the usual criteria for HT, tech-
niques exist for measurement at the wrist or fin-
ger but are unreliable for diagnosis and are rarely
used for more than monitoring management
strategies. BP should also be measured in the leg
if aortic coarctation is suspected or if the
brachial/ankle ratio is to be calculated.
Upper arm BP will be reliable only if the

observer is aware of the effects of the following:
• the clinical setting,
• BP monitor accuracy,
• subject position,
• cuff size,
• arm position (always supported),
• rate of cuff deflation,
• the avoidance of digit preference, as well as
• possible BP differences in the two arms.
It follows that the reliability of HT diagnosis is
dependent on:
• sound BP measurement methodology,
• the frequency of BP readings,
• physiologic variability of BP,
• number of office visits and

• an understanding of the “white coat effect”
generated in the office by the presence of a
physician or other healthcare observers.
Sometimes BP should be measured with the

subject standing or supine and similar methodolog-
ical criteria should apply. BP can be measured dur-
ing waking hours by patients at home using reliable
monitors, as well as with an ambulatory BP moni-
tor (ABPM) over 24 hours or longer.
The 2007 CHEP Guidelines1 outline the correct

method for office BP measurement (Table 1). The
following is an abbreviated summary: the subject is
seated, back supported, both feet on the floor
(he/she is not on an examining table), after a suit-
able period of rest (five minutes), with no conver-
sation, arm supported, cuff at the level of the heart.
The pressure is inflated 30 mm above the point
where the radial pulse disappears then cuff pressure
is released slowly (approximately 2 mmHg/heart
beat) while listening to the Korotkoff sounds with
the bell or diaphragm of the stethoscope.

What BP levels constitute a
diagnosis of HT during a single
or multiple office visits?

The algorithm for the diagnosis of HT (Figure 1) is
aimed at identifying hypertensive patients of higher
cardiovascular (CV) risk within the shortest time

There is More to HT Than
High BP
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On behalf of the Canadian Hypertension Education Program (CHEP), Dr. Abbott and Dr. Bolli
detail how HT is a more complicated issue than can be diagnosed after a single incidence of high
BP and, once diagnosed, HT requires a lifetime of management.
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Table 1

Recommended technique for measuring BP*

i. Measurements should be taken with an accurate
sphygmomanometer. A recently calibrated electronic
device can be used. Aneroid devices or mercury
columns need to be clearly visible at eye level

ii. Choose a cuff with an appropriate bladder size
matched to the size of the arm. For measurements
taken by auscultation, bladder width should be close
to 40% of arm circumference and bladder length
should cover 80% to 100% of arm circumference.
When using an automated device, select the cuff
size as recommended by its manufacturer

iii. Place the cuff so that the lower edge is 3 cm above
the elbow crease and the bladder is centered over
the brachial artery. The patient should be resting
comfortably for 5 minutes in the seated position
with back support. The arm should be bare and
supported with the cuff at heart level, as a lower
position will result in erroneously higher systolic and
diastolic BPs. There should be no talking and the
patient’s legs should not be crossed. At least 3
measurements should be taken with the same arm
and the patient in the same position. The first reading
should be discarded and the latter 2 averaged. BP
should also be assessed after 2 minutes standing
(with arm supported) and at times when patients
report symptoms suggestive of postural hypotension.
Supine BP measurements may also be helpful in the
assessment of elderly and diabetic patients

iv. Increase the pressure rapidly to 30 mmHg above the
level at which the radial pulse is extinguished (to
exclude the possibility of a systolic auscultatory gap)

v. Place the bell or diaphragm of the stethoscope
gently and steadily over the brachial artery

vi. Open the control valve so that so that the rate of
deflation of the cuff is approximately 2 mmHg per heart
beat. A cuff deflation rate of 2 mmHg per beat is
required for accurate systolic and diastolic estimation

vii.Read the systolic level—the first appearance of a
clear tapping sound (phase I Korotkoff)—and the
diastolic level (the point at which the sounds
disappear [phase V Korotkoff]). Continue at least
10 mmHg below phase V to exclude a diastolic
auscultatory gap. Record the BP to the closest
2 mmHg on the manometer (or 1 mmHg on electronic
devices) as well as the arm used and whether the
patient was supine, sitting or standing. Avoid digit
preference by not rounding up or down. Record the
heart rate. The seated BP is used to determine and
monitor treatment decisions. The standing BP is
used to examine for postural hypotension, if
present, which may modify the treatment

viii.If Korotkoff sounds persist as the level approaches
0 mmHg, then the point of muffling of the sound is
used (phase IV) to indicate the diastolic pressure

ix. In the case of arrhythmia, additional readings may
be required to estimate the average systolic and
diastolic pressure. Isolated extra beats should be
ignored. Note the rhythm and pulse rate

x. Leaving the cuff partially inflated for too long will fill the
venous system and make the sounds difficult to hear.
To avoid venous congestion, it is recommended that
at least 1 minute should elapse between readings

xi. BP should be taken in both arms on at least one visit
and if one arm has a consistently higher pressure,
then that arm should be clearly noted and subse-
quently used for BP measurement and interpretation

* These are instructions for BP measurement when using a sphygmomanometer and stethoscope; many steps may not apply when using
automated devices.

Reprinted with permission of CHEP.
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possible. An initial BP of ≥ 140/90 mmHg should
be discarded and two other BP measurements
checked about one minute apart. These two final
readings should be averaged. An initial BP of <
140/90 mmHg should suffice to exclude a diag-
nosis of HT and preclude further measurements.
If the mean of the two last BP measurements is
130-135/85-89 mmHg (high-normal BP), in the
absence of diabetes, chronic kidney disease
(CKD), or macrovascular target organ damage
(TOD), these patients should be followed-up at
yearly intervals, since about half of these patients
will develop hypertension over the next two to
four years2 with an increased risk of developing
CV complications.3

If mean diastolic BP averages >130 mmHg or
if there are additional clinical features of complicat-
ed HT (Table 2), the diagnosis of a hypertensive
urgency/emergency is likely secure and immediate
management strategies should be initiated. As
shown in Figure 1, an average of the second and
third BP that is 140/90 mmHg or greater requires
a second office visit for a more complete HT
assessment to measure BP again and to exclude
CV risk factors, TOD (Table 3) and to screen for
secondary causes. If, at that second visit, the BP is
< 140/90mmHg,HT can be excluded and annual fol-
low-up office visits arranged. On the other hand,
patients with diabetes, CRD or macrovascular TOD
with an average BP of 140/90 mmHg or greater, as
well as patients without DM, chronic renal disease or
macrovascular TOD, and whose BP is ≥ 180/
110 mmHg at this second visit, have HT and
require management advice. In all other patients,
confirmation of HT is possible as soon as a follow-
up visit shows a BP of ≥ 180/110 mmHg. All other
patients require several subsequent office visits
and they can be declared hypertensive if their
mean BP remains 140/90 mmHg or higher.
These subsequent office BP measurements can

be replaced by home BP measurements over one

Table 2

Examples of hypertensive urgencies and
emergencies

1. Asymptomatic diastolic BP ≥ 130 mmHg

2. Hypertensive encephalopathy

3. Acute aortic dissection

4. Acute left ventricular failure

5. Acute myocardial ischemia

Reprinted with permission of CHEP.

Table 3

Examples of target organ damage*

CCeerreebbrroovvaassccuullaarr DDiisseeaassee

Stroke
• Ischemic stroke and transient ischemic attack
• Intracerebral hemorrhage
• Aneurysmal sub-arachnoid hemorrhage

Dementia
• Vascular dementia
• Mixed vascular dementia and dementia of the

Alzheimer’s type

HHyyppeerrtteennssiivvee RReettiinnooppaatthhyy

LLeefftt VVeennttrriiccuullaarr DDyyssffuunnccttiioonn

CCoorroonnaarryy AArrtteerryy DDiisseeaassee

• Myocardial infarction
• Angina pectoris
• Congestive heart failure

CChhrroonniicc KKiiddnneeyy DDiisseeaassee

• Hypertensive nephropathy (glomerular filtration
rate <60 ml/min/1.73 m2)

• Microalbuminuria, proteinuria

PPeerriipphheerraall AArrtteerriiaall DDiisseeaassee

• Intermittent claudication

*Reprinted with permission of CHEP.



week or by ABPM over a span of 24 hours.
Patients can be declared hypertensive if:
• the mean awake ambulatory BP is ≥ 135/
85 mmHg, or 

• the mean 24-hour BP is ≥ 130/80 mmHg, or 
• the average home BP taken morning and
evening over seven days is ≥ 135/85 mmHg. 

ABPM and home BP measurements can also be
used to clarify the diagnosis of “white coat HT”
by using these criteria. Home BPs should be con-
firmed by an ABPM study, if available.  

The diagnosis of HT is the beginning 
of a lifetime management strategy of non-
pharmacologic and/or pharmacologic interven-
tions to lower BP to target. Secondary causes
must be excluded, TOD identified and CV risk
factors managed appropriately. Regular office
visits should be arranged with a one to two
month frequency until BP reaches target and
from then on, can occur less frequently. 

For references, please contact cardio@sta.ca
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Elevated out of
office BP

measurement

Elevated random
office BP

measurement
Hypertensive
urgency/
emergency

Yes
BP ≥ 140/90 with target organ

damage or diabetes or renal disease
or BP ≥ 180/110

No

BP: 140-179/90-109

Office BPM ABPM (if available) SBPM (if available)

Awake BP 
< 135/85 or
24-hour BO
< 130/80

Awake BP 
< 135/85 or
24-hour BO
< 130/80

< 135/85 ≥ 135 SBP
or 

≤ 85 DBP

Hypertension visit 3

≥ 160 SBP or
≥ 100 DBP

< 160/100

Hypertension visit 
4 to 5

≥ 140 SBP or
≥ 90 DBP

< 140/90 Continue to
follow-up

ABPM or
S/H BPM 
if available

Hypertension visit 2
within 1 month

Diagnosis
of HTN

Diagnosis
of HTN

Diagnosis of
HTNDiagnosis

of HTN

Diagnosis
of HTN

Hypertension visit 1
BP measurement, History and Physical

Diagnostic tests at visit 1 or 2

Continue to
follow-up

Continue to
follow-up

Figure 1. CHEP algorithm for the expedited assesment and diagnosis of hypertension in patients with elevated BP readings.

HTN: Hypertension ABPM: Ambulatory BP Monitoring DBP: Diastolic BP SBP: Systolic BP
Reproduced with permission from Pulsus Group Inc., from the Can J Cardiol 2005; 21(8):650.
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