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Objective: To update recommendations for the diagnosis of mild hypertension in adults and
to assess the role of echocardiography, self-measurement of blood pressure and ambulatory
blood pressure monitoring.
Data sources: Literature reviews of previous consensus conferences were updated with
searches of MEDLINE for the period Jan. 1, 1988, to Nov. 15, 1991, and supplemented by
reference lists and personal files.
Study selection: Panel members selected relevant articles and rated them according to
methodologic criteria.
Data extraction: The data extracted concerned the measurement of blood pressure, the diag-
nosis of hypertension, the treatment of mild hypertension, and the reliability and validity of
echocardiography, self-measurement of blood pressure and ambulatory blood pressure moni-

toring in the diagnosis of mild hypertension. The recommendations made were graded ac-

cording to the level of evidence available, circulated to many experts and approved at a con-

sensus conference.
Main results: Previous recommendations for the accurate measurement of blood pressure re-

main mostly unchanged. Antihypertensive treatment should be prescribed for patients (in-
cluding the elderly) with an average diastolic blood pressure of at least 100 mm Hg, for those
with isolated systolic hypertension (systolic blood pressure of at least 160 mm Hg and dia-
stolic blood pressure of less than 90 mm Hg) and for patients with a diastolic blood pressure
of 90 to 99 mm Hg and target-organ damage. Clinical judgement is required in treating pa-
tients with a diastolic blood pressure of 90 to 99 mm Hg without target-organ damage, and
individual risk for cardiovascular disease must be taken into account. There is insufficient ev-

idence to warrant the routine use of echocardiography, self-measurement of blood pressure or

ambulatory blood pressure monitoring in diagnosis.
Conclusions: Recent high-quality evidence supports several new recommendations for the
diagnosis of mild hypertension in adults. Additional research is needed to determine the role
of echocardiography, self-measurement of blood pressure and ambulatory blood pressure
monitoring.
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Objectif: Mettre a jour les recommandations sur le diagnostic de l'hypertension arterielle
legere chez les adultes et evaluer le role de l'echocardiographie, de l'autometrie de la tension
arterielle et de la surveillance ambulatoire de la tension arterielle.
Sources des donnees: Les recensions des ecrits des precedentes conferences consensuelles
ont ete mises a jour par des recherches dans MEDLINE pour la periode du ler janvier 1988 au
15 novembre 1991 et completees par des listes de reference et des dossiers personnels.
Selection d'etudes : Les panelistes ont choisi des articles pertinents et les ont cotes selon des
criteres methodologiques.
Extraction de donnees: Les donnees extraites portaient sur la mesure de la tension
arterielle, le diagnostic de l'hypertension arterielle, le traitement de l'hypertension arterielle
legere, la fiabilite et la validite de l'echocardiographie, l'autometrie de la tension arterielle et
la surveillance ambulatoire de la tension arterielle dans le diagnostic de l'hypertension
arterielle legere. Les recommandations ont ete classees selon l'importance des preuves
disponibles, transmises 'ade nombreux experts et approuvees au cours d'une conference con-
sensuelle.
Principaux resultats: Les recommandations anterieures sur la mesure precise de la tension
arterielle demeurent largement inchangees. Le traitement anti-hypertenseur devrait etre pre-
scrit aux patients (y compris les personncs agees) qui ont une tension arterielle diastolique
moyenne d'au moins 100 mm Hg, 'a ceux qui font de l'hypertension systolique isolee (tension
arterielle systolique d'au moins 160 mm Hg et tension arterielle diastolique inferieure 'a 90
mm Hg) et aux patients qui ont une tension arterielle diastolique de 90 a 99 mm Hg et une le-
sion de l'organe cible. I1 faut poser un jugement clinique dans le traitement des patients qui
ont une tension arterielle diastolique de 90 a 99 mm Hg sans lesion de l'organe cible, et on
doit tenir compte du risque individuel de maladie cardiovasculaire. Les preuves ne suffisent
pas-~justifier le recours systematique 'a l'echocardiographie, l'autometrie de la tension
arterielle ou la surveillance ambulatoire de la tension arterielle dans le diagnostic.
Conclusions: Des preuves recentes et d'une grande qualite appuient plusieurs nouvelles
recommandations sur le diagnostic de l'hypertension arterielle legere chez les adultes. I1 faut
mener des recherches supplementaires pour determiner le role de l'echocardiographie, de
l'autometrie de la tension arterielle et de la surveillance ambulatoire de la tension arterielle.

T he diagnosis of hypertension in a patient is an im-
portant event, and it is essential that the diagnosis
be accurate. Methods for the accurate diagnosis

of hypertension were set out in the consensus report of
the Canadian Hypertension Society (CHS) in 1984.1 In
1991 a new panel of CHS members with a special inter-
est in the diagnosis of hypertension was struck as part of
a general review of the recommendations of previous
CHS consensus conferences. The panel reviewed the
1984 recommendations, retaining them when appropri-
ate and updating pertinent references. In addition, it re-
viewed the evidence concerning the possible roles of
echocardiography, self-assessment of blood pressure and
ambulatory blood pressure monitoring in the diagnostic
process.

Methods

The review of the levels of blood pressure at which
initiation of antihypertensive therapy does more good
than harm for various groups was based on the most re-
cent CHS consensus conference on pharmacologic treat-
ment2 augmented by structured MEDLINE searches for
articles on the diagnosis of hypertension. As well,
searches were done for articles on the role of echocar-
diography, self-assessment of blood pressure and ambula-
tory blood pressure monitoring. The MEDLINE searches
covered the period Jan. 1, 1988, to Nov. 15, 1991.

The citations retrieved were reviewed by members
of the panel chosen for their expertise, and the full arti-
cles were reviewed if relevant to given topics. Further
references were obtained from the bibliographies of re-
trieved articles and from the personal reprint files of the
panel members, and more were suggested by others in-
volved in the successive reviews of the draft reports.

The complete search method and the full set of ref-
erences are available from the first author, as is the full
report from the 1992 consensus conference; this article
is an abbreviated report and includes only the key ref-
erences.

The relevant articles were rated according to the
methodologic strength of the studies they described
(Table 1), and the recommendations were graded ac-
cording to the level of the evidence supporting them
(Table 2), as described in the first article in this series.3
Recommendations for further research were based on
the panel's perceptions of the topic's importance to
clinical management and the lack of satisfactory ev-
idence to date; thus, they were not graded. Similarly,
recommendations that the evidence was insufficient to
warrant clinical use of a procedure (such as self-moni-
toring of blood pressure) were not graded. Particularly
important was that none of the grades of recommenda-
tions was regarded by the panel as superseding the
need for clinical judgement in the management of indi-
vidual patients.
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Before the consensus conference an initial draft of
the recommendations and the supporting documentation
were circulated to all members of the panel and other
members of the conference for comment and critique;
the revisions were reviewed and discussed at the confer-
ence. A secret ballot was held at the meeting on each of
the recommendations.

and sponsors of continuing education for implementa-
tion.

Recommendation 1: Use a mercury manometer that has the
mercury column at eye level.
Recommendation 2: Choose a cuff with appropriate bladder
width (about 40% of arm circumference).

Results

All the recommendations, in the form reported here,
were accepted by the 21 voting delegates; most were

unanimously supported; the lowest level of support was

87%.

The accurate measurement ofblood pressure

The accurate determination of blood pressure is ob-
viously the cornerstone of the diagnosis of hypertension.
Over the past few years a number of scholarly reviews,4'5
reports of expert committees6-8 and "how to" articles9-1"
have been published on the determination of blood pres-

sure by sphygmomanometry; the recommendations of
the American Heart Association7 in particular provide an

in-depth analysis. The 1984 CHS recommendations' on

taking blood pressure remain applicable, and there is
emphasis on important points that are frequently missed
by practitioners.1 1-8 The special problems of measuring

blood pressure in children were not considered but have
been well described elsewhere.8"9 Because studies have
shown that professional practice in blood pressure mea-

surement falls far short of ideal,'6'20 the last two recom-

mendations are directed to faculties of health science

1.

I.

Ill.

IV.

V.

Vl.

(a) Independent interpretation of test procedure
(without knowledge of result of diagnostic standard).

(b) Independent interpretation Of diagnostic standard
(without knowledge of result of test procedure).

(c) Selection of patients or subjects who are sus-
pected but not known to have the disorder of inter-
est.

(d). Reproducible description of both the test and the
diagnostic standard.

(e) At least 50 patients with and 50 without the disor-
der.

Meets four of the criteria in 1.

Meets three of the criteria in 1.

Meets two of the criteria in I.
Meets one of the criteria in I.
Meets none of the criteria in1.

Adult arm size (cm)
Less than 33
Between 33 and 41
Less than 41

Bladder size (cm)
12x23
15 x 33
18 x 36

Recommendation 3: Place the cuff so that the lower edge is
3 cm above the elbow crease and the bladder is centred over
the brachial artery. The patient should be comfortable and the
arm bared and well supported. There should be no talking,
and the-patient's legs should not be crossed.
Recommendation 4: Increase the pressure rapidly to 30 mm
above the level at which the radial pulse is extinguished (to
exclude the possibility of auscultatory gap).
Recommendation 5: Place the head of the stethoscope (the
bell is preferred) gently but firmly over the brachial artery.
Recommendation 6: Open the control valve so that the rate
of drop in the vicinity of the systolic and diastolic level is 2
mm per beat.
Recommendation 7: Record the systolic level- the first
appearance of a clear tapping sound (phase I Korotkoff) -
and the diastolic level- the point at which the sou'nds dis-
appear (phase V Korotkoff); as well, record the arm used and
whether the patient was supine, sitting or standing.
Recommendation 8: If the sounds persist as the level ap-
proaches 0 mm Hg, then the point of muffling of the sound is
used (phase IV) to indicate the diastolic pressure.
Recommendation 9: In the case of arrhythmias, 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.
Recommendation 10: Leaving the cuff partially inflated for
too long will fill the venous system and make the sounds dif-
ficult to hear. To avoid venous congestion, it is recommended
that at least one minute should elapse between readings. Con-
versely, if the sounds are difficult to hear initially, the veins
can be emptied and the sound magnified if the patient raises
the arm over the head with the cuff deflated. Milk the forearm
down and inflate the cuff while the arm is still raised. Then
quickly return the arm to the usual position and take the read-
ing.
Recommendation 11: Blood pressure should be taken at least
once in both arms and the higher pressure subsequently used.
Recommendation 12: All health care students who will be
measuring blood pressure as part of their professional duties
should have formal training in the proper technique and

A. 'The recommendation is based on one or more stud-
ies at level 1.

B. The best evidence available was at level II.

C. The best evidence available was at level 111.

D. The best evidence available was lower than level Ill
and included expert opinion.
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should be required to pass a skill-based examination to dem-
onstrate their competence.
Recommendation 13: Health care professionals should re-
view their technique and accuracy periodically and should un-
dertake further instruction and testing if necessary.

Assessment ofwhether a patient has hypertension

The variability of blood pressure is such that one
measurement, no matter how accurate, is inadequate to
establish a diagnosis of hypertension, defined as sus-
tained elevation of blood pressure above a certain cut-off
value. Studies have shown that the number of visits at
which blood pressure is assessed is far more important to
accurate diagnosis than the number of measurements at
any one visit.2"-26 At one visit reasonable "power" in de-
tecting hypertension is achieved by taking at least two
measurements and using either the average or the mini-
mum reading;27 more than this number of measurements
does not increase the diagnostic power appreciably.28
Furthermore, the duration of the observation period is
important, since initially high pressures can continue to
fall over several months of observation.25'26

The rate at which sustained hypertension develops
in people with intermittent elevation of blood pressure
(borderline hypertension29'30) has been shown to be about
1% yearly,30 and thus the frequency of follow-up should
reflect this slow rate of increase in blood pressure.

On the other hand, some people with mild eleva-
tions of blood pressure have target-organ damage, as in-
dicated by left ventricular hypertrophy on electrocar-
diography, a history or electrocardiographic evidence of
prior myocardial infarction, a history or clinical ev-
idence of prior cerebrovascular accident or intermittent
claudication, or impaired renal function.3' Because the
value of treatment has been established for people with
target-organ damage even when the elevation in diastolic
blood pressure is mild,31'32 the search for such damage
should begin soon after the raised blood pressure has
been discovered.

Elevations in blood pressure can be caused by ex-
ogenous factors, such as use of oral contraceptive drugs,
excess licorice consumption and use of nonsteroidal
anti-inflammatory drugs. These possible contributory
factors should be considered early in the course of evalu-
ation.

Although the patient with hypertension whose
blood pressure is not assessed or is underestimated on
examination will be denied the benefits of therapy, this
happens rarely in routine office-based screening for hy-
pertension.33 Also, there has been an overenthusiatic pre-
scription of therapy for mild hypertension, particularly
in women.34 Many people appear to have been misla-
belled as hypertensive by a misinterpretation of either
the meaning of nonsustained elevations in blood pres-
sure or of the term "hypertension" itself. People who are
normotensive but who are informed that they are hyper-

tensive on the basis of an incorrect or incomplete assess-
ment cannot benefit from the therapy that is prescribed
and will be subject to the adverse effects of both the la-
bel3536 and the treatment. A better balance between ag-
gressively detecting hypertension and ensuring that peo-
ple with normal blood pressure are not misinformed can
be achieved if practitioners observe the need for multiple
assessments before diagnosis and communicate this
clearly to patients.

Recommendation 14: If the initial blood pressure is high in
someone not previously known to have hypertension, then in
the same session at least two readings should be taken accord-
ing to the recommended procedure for accurate blood pres-
sure determination (grade A2'-26).
Recommendation 15: If the blood pressure at a visit is mildly
elevated but the patient does not meet the standards set out for
the treatment of hypertension (i.e., there is no hypertensive or-
gan or vessel damage), then the blood pressure should be
measured at least twice on each of at least three occasions
over a period of 6 months (grade A2'126).
Recommendation 16: The search for target-organ damage
and exogenous causes of elevated blood pressure should pro-
ceed as follows (grade D).

(a) On the first visit at which elevated blood pressure is
detected the patient should be questioned and the medical
record reviewed for mention of myocardial infarction, angina
pectoris, transient ischemic attacks or cerebrovascular acci-
dent, peripheral arteriovascular insufficiency or renal insuffi-
ciency. If the patient has any of these conditions an appropri-
ate physical examination and diagnostic tests should be done
and the period of observation of blood pressure compressed,
according to the severity of the condition(s) discovered.

In addition, if exogenous causes of hypertension are
found, such as excess alcohol consumption or use of oral con-
traceptive drugs, conjugated estrogens or nonsteroidal anti-
inflammatory drugs, and if the blood pressure remains high on
follow-up, consideration should be given to stopping the use
of these drugs.

(b) On the next visit, if the blood pressure is still high a
physical examination should be done and electrocardiogra-
phy, urinalysis and measurement of the serum creatinine level
ordered to assess the possibility of target-organ damage.
Again, if such damage is detected the period of observation of
blood pressure should be compressed.

The existence and severity of other cardiovascular risk
factors, including hyperlipidemia and glucose intolerance,
could also be documented at this point.
Recommendation 17: If a patient's diastolic blood pressure
is above 90 mm Hg on some occasions but not on others, he
or she should be reassessed yearly. Such patients should not
be told that they have hypertension (grade A for prognosis37).
Recommendation 18: Practitioners should be careful to in-
form patients that a diagnosis of hypertension is reserved for
those in whom hypertension is well established- i.e., there
is persistent elevation of blood pressure (grade D).

Initiating treatmentfor hypertension

Several large randomized controlled trials have
demonstrated the overall benefits of antihypertensive
therapy for patients with sustained pretreatment blood
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pressures of at least 140/90 mm Hg.31'38-41 A large meta-
analysis of hypertension trials42 addressing a long-stand-
ing controversy has shown that lowering blood pressure
reduces the risk of not only cerebrovascular complica-
tions but also ischemic heart disease. Although there is
strong evidence for a general recommendation about
antihypertensive therapy, numerous subgroup analyses
of treatment trials have shown that the absolute risk for
the complications of hypertension is not uniform, and it
may not be appropriate to treat all patients who have in-
creases in diastolic blood pressure as if they were the
same. Unfortunately, there have been no randomized tri-
als focusing on the specific groups at risk, except for
those with higher levels of blood pressure and elderly
patients; thus, recommendations for patients at other lev-
els of risk are supported only by lower-level evidence.

If the diastolic blood pressure is below 100 mm Hg,
the patient's characteristics need to be taken into ac-
count. Patients with left ventricular hypertrophy or is-
chemic vascular impairment of the heart, brain, kidneys
or peripheral arteries are at considerably increased risk
for further complications if the blood pressure remains
high. Thus, lowering the blood pressure in these patients
is likely to do more good than harm, even if the eleva-
tion is mild.

Studies of hypertension in elderly patients have
convincingly demonstrated that these patients also ben-
efit from a reduction in blood pressure.435 Large ran-
domized controlled trials with positive results have in-
cluded patients up to the age of 84 years but have
suggested diminishing benefits with increasing age.436
Thus, the preceding recommendations apply to adults up
to at least 80 years of age.

New evidence adds an important indication for anti-
hypertensive treatment in elderly patients. A large ran-
domized trial47 has shown that both men and women
aged 60 years and over without major disease but with
isolated systolic hypertension (diastolic blood pressure
less than 90 mm Hg and systolic blood pressure greater
than 159 mm Hg) benefitted from antihypertensive ther-
apy. Only 14% of the patients were over 80 years of age
at entry into the trial, but the benefit did not appear to di-
minish with increasing age.

For patients with diastolic pressures of 90 to 99 mm
Hg who do not have systolic hypertension or evidence of
target-organ damage, some large trials of antihyperten-
sive therapy - most clearly the British Medical Re-
search Council trial4' - have demonstrated a significant
reduction in the risk of cerebrovascular accident. How-
ever, there were subgroups of patients, most notably
women, for whom the risks of reduction in blood pres-
sure appeared to outweigh the benefits.-' Unfortunately,
this evidence is not "direct," in that no trials have been
completed that include patients with mild hypertension
selected for isolated protective or risk factors. Thus, de-
cisions about whether to introduce antihypertensive ther-
apy for those whose pressures are in the range of 140 to

159/90 to 99 mm Hg are still complex, and clinical
judgement is needed that takes into account the number
and severity of the patient's other risk factors, including
male sex, black race, smoking habit, elevated cholesterol
level and glucose intolerance. The greater the number of
risk factors and the more severe they are, the lower the
blood pressure level at which therapy should be imple-
mented.

Recommendation 19: Overall, antihypertensive therapy does
more good than harm for patients with diastolic blood pres-
sures of 90 mm Hg or over (grade A3l3l"').
Recommendation 20: Therapy for hypertension should be
prescribed for all patients with diastolic blood pressure con-
sistently 100 mm Hg or higher (grade A38'""4).
Recommendation 21: Therapy for hypertension should be
prescribed for all patients with a diastolic blood pressure of 90
to 99 mm Hg and evidence of hypertensive target-organ dam-
age (grade C31'38). Target-organ damage is defined as one or
more of the following: (a) left ventricular hypertrophy with
strain demonstrated by electrocardiography, (b) a history or
symptoms of angina pectoris, (c) a history or electrocardio-
graphic evidence of myocardial infarction, (d) a history or
symptoms of intermittent claudication and (e) a serum creati-
nine level higher than 150 gmol/L.
Recommendation 22: Therapy for hypertension should be
prescribed for people 60 years of age and older with isolated
systolic hypertension (diastolic blood pressure less than 90
mm Hg and systolic blood pressure 160 mm Hg or higher)
(grade A47).
Recommendation 23: The prescription of therapy for pa-
tients with systolic blood pressures averaging 140 to 159 and
diastolic pressures averaging 90 to 99 mm Hg but no target-
organ involvement should be based on the clinical judgement
of the practitioner and should take account of the patient's ab-
solute risk for cardiovascular disease according to the risk
factors present (grade C38'40'41).

The role ofechocardiography

Echocardiography is more sensitive than electrocar-
diography or chest roentgenography in detecting left
ventricular hypertrophy4510 and thus presumably detects
hypertensive cardiac response earlier in its course. As a
result, some cardiologists feel that all patients with mild
hypertension should undergo echocardiography, but
there are important problems with this policy. First, there
is inconsistency at present among some community and
hospital echocardiography laboratories with regard to
measurement of the thickness of the left ventricular wall
(including the location of the measurement and the num-
ber of cardiac cycles used in making the measurement),
and standardized equations are not used to calculate left
ventricular mass. Furthermore, the reliability of echocar-
diography in different facilities has not been assessed.
Thus, the information that some clinicians receive from
echocardiographic reports is of uncertain quality.

Second, whether to use echocardiographic informa-
tion to decide about prescribing antihypertensive therapy
has not been answered directly by, for example, a
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placebo-controlled trial of such therapy in patients with
mild hypertension and left ventricular hypertrophy de-
tected by echocardiography. Even though it has been
shown that echocardiographic findings can predict car-
diovascular disease and death5,52 and left ventricular hy-
pertrophy is an indication for intervention in mild hyper-
tension, there are instances in medical therapeutics in
which extrapolations from such indirect evidence have
been wrong. A recent example of this was an increase
rather than the expected decrease in the rates of death
from suppression of cardiac arrhythmia.53 Thus, there is
not sufficient evidence at present to make a firm recom-
mendation on the general use of echocardiography in de-
cisions about therapeutic intervention in patients with
mild hypertension but no clinical evidence of cardiac
disease. This is in accord with the decision of a joint
committee of the American College of Cardiology and
the American Heart Association.54 Recommendations
concerning the cost-effectiveness of echocardiography
compared with electrocardiography must also await
sound evidence of effectiveness.

Recommendation 24: Echocardiographers should adopt uni-
form standards for measuring the thickness of the left ventric-
ular wall, calculating left ventricular mass and defining left
ventricular hypertrophy. Studies should be conducted to deter-
mine the extent to which echocardiographic laboratories pro-
vide reproducible assessments and adhere to these standards.
Recommendation 25: There is insufficient evidence at pre-
sent to recommend echocardiography for routine clinical use
in evaluating mild hypertension or in making decisions about
the initiation of treatment for mild hypertension.
Recommendation 26: Further studies should be undertaken
to establish the prevalence of echocardiographic changes in
patients with mild hypertension and no other indication for
therapy, the role of echocardiography in the decision to imple-
ment therapy, and the effectiveness and cost-effectiveness of
echocardiography in decisions about the introduction of anti-
hypertensive therapy.

Self-measurement ofblood pressure

Many investigators have found differences between
blood pressure values obtained by health care profes-
sionals in a clinic and automated, self-determined mea-
sures obtained at home, the latter being on average about
8/4 mm Hg lower.55"7 The correlation between measure-
ments at home and in the clinic has been reported to be
as low as 0.21 for diastolic blood pressure.67 In line with
these low correlations Padfield and colleaguesw reported
that the sensitivity and specificity of self-determined
measures in diagnosing hypertension when compared
with.pressures measured in the clinic were 73% and 86%
respectively. This finding assumes that the clinic pres-
sures constitute a gold standard, which may not be the
case. Thus is raised the issue of which readings, home or
clinic, are more valid.

Studies have demonstrated that blood pressure mea-
surements obtained at home can be highly repro-

ducible.65'" Reproducibility of readings is essential for
accuracy, and these studies are therefore reassuring. Fur-
thermore, Gould and colleagues69 found that the accu-
racy of self-determined readings at home and of profes-
sionally taken readings at the clinic were similar, as
determined by intra-arterial pressures. However, the
overriding issue here is the validity of self-determined
measures of blood pressure in decisions about the diag-
nosis of hypertension and whether treatment should be
initiated.

Self-monitoring of blood pressure has been advo-
cated as an adjunct to diagnosis, particularly for the de-
tection of "white coat" hypertension70 (defined as pres-
sure that is persistently high when measured at the clinic
but normal when measured elsewhere.71) Although there
have been studies of home blood pressure monitoring as
part of the management of treated hypertension, there
have been few of self-monitoring as an adjunct to diag-
nosis and the initiation of therapy. Unfortunately, there is
little information on the distribution of self-monitored
pressures in the normotensive population, and there have
been no prospective studies assessing the relation be-
tween level of self-monitored blood pressure and inci-
dence of major illness or death from cardiovascular dis-
ease. The evidence from less rigorous cross-sectional
assessments of monitoring at home and at the clinic is
conflicting. Julius and colleagues37 have found that pa-
tients with high readings at the clinic and lower ones on
self-assessment have hypertensive target-organ findings
and cardiovascular risk factors similar to those of pa-
tients with sustained borderline elevation of blood pres-
sure both at the clinic and at home. However, other
investigators have found higher correlations of electro-
cardiographically determined left ventricular hypertro-
phy with self-determined blood pressure readings than
with casual office readings55 and higher correlations of
echocardiographically determined left ventricular mass
with blood pressure readings taken at home than with
those taken at the clinic.72'73

Given the consequences of both false-negative and
false-positive diagnoses, the inaccuracy of many devices
for the self-determination of blood pressure and the po-
tential value of additional measurements in a patient's
home, the accuracy of self-monitoring should be studied
further and its value in diagnosis determined for those
with mild elevations in blood pressure at the clinic.

If patients are asked to measure their blood pressure
at home it is important that their equipment and tech-
nique be checked by health care professionals to ensure
accuracy. Mercury sphygmomanometers are the most ac-
curate and dependable devices and can be purchased for
home use, but they are more difficult to master than the
semiautomated or automated devices that are widely
available. Mercury devices should likely not be sug-
gested for patients with young children at home in view
of the possibility of a mercury spill. Patients with diffi-
culty hearing or seeing should only be asked to use auto-

414 CAN MED ASSOC J 1993; 149 (4) LE 15 AOUJT 1993



mated devices if someone else in the home can assist
them. Some sphygmomanometers of all types are accu-
rate, but most nonmercury devices are not.74 It is impor-
tant that patients use the correct cuff size for their arm
circumference. Thus, the given recommendations for
blood pressure determination apply to the use of auto-
mated devices if they are found to be as accurate as mer-
cury devices.

Recommendation 27: There is insufficient evidence at present
to recommend self-monitoring of blood pressure for routine
clinical use in the evaluation of patients with mild hypertension
or in decision making about the initiation of treatment for mild
hypertension.
Recommendation 28: The Department of National Health
and Welfare should set standards for the performance and
durability of blood pressure devices for use at home by the
public and ensure that they are met (grade D).
Recommendation 29: Further study is needed of the value of
self-measurement of blood pressure in the diagnosis of hyper-
tension in patients with borderline hypertension or mild eleva-
tions of blood pressure. There should be prospective studies to
compare the values of self-determined and clinic-determined
readings in predicting cardiovascular disease and death.
Recommendation 30: If patients are measunng their blood
pressure at home, health care professionals should ensure that
the patients have adequate information about taking and inter-
preting blood pressure readings (grade D).
Recommendation 31: Health care professionals should regu-
larly check patients' accuracy in measuring their own blood
pressure if they are using a mercury device, the accuracy of
the device if it is automated, and the accuracy of both the pa-
tient and the device if the latter is aneroid and requires the pa-
tient to listen for pulse sounds (grade D).

Ambulatory blood pressure monitoring

The diagnosis and management of hypertension has
traditionally been based on blood pressure measure-
ments taken in the office. However, the inherent vari-
ability of blood pressure and its susceptibility to tran-
sient emotional influences in normotensive and
hypertensive people undermine the ability of conven-
tional clinical measurement to accurately reflect the
usual level of blood pressure in some people.75 In con-
trast to other means- of blood pressure assessment, in-
cluding self-assessment, ambulatory monitoring pro-
vides information automatically and noninvasively about
the effects of blood pressure load over time and under
the various circumstances during which blood pressure
is not usually measured (including work and sleep).
Whereas self-assessments at home usually provide pe-
riodic measurements over many days and weeks, ambu-
latory monitoring provides numerous measurements
over a period of hours, up to a day. Thus, the sampling
of a person's blood pressure provided by the two means
is quite different.

Although the accuracy of ambulatory monitoring is
less than optimum,76 technical errors are relatively small
compared with errors in the estimate of true pressure

based on a small number of clinic readings77 and can be
minimized if a standard protocol is followed,78 including
calibration with a mercury sphygmomanometer immedi-
ately before and after the readings are taken.79

It is important to note that even with excellent cali-
bration there is substantial variability in the results of
ambulatory monitoring when repeated after an interval
of 2 to 8 weeks.80 Thus, monitoring may need to be done
repeatedly to provide an average measure of a person's
usual ambulatory blood pressure. The devices currently
available vary in their reliability and accuracy. We did
not attempt a complete review of this subject, but those
using ambulatory monitoring for clinical decisions
should be familiar with the weaknesses of the devices
they are using. Limited information is available from the
review of O'Brien and colleagues8" indicating that the
SpaceLabs 90202 and 90207 (SpaceLabs Medical
Equipment Inc., Redmond, Wash.) and the DIASYS 200
(Baxter Health Care Corp., Oakland, Calif.) monitors
have met the standards of both the American Associa-
tion for the Advancement of Medical Instrumentation
and the British Hypertension Society.

Reference values for ambulatory monitoring in nor-
motensive subjects are available from recent studies:8283
daytime pressures range from 101/62 to 143/90 mm Hg,
and a daytime average of 135/84 mm Hg corresponds to
a clinic-based cut-off of 140/90 mm Hg. In view of the
generally lower pressures obtained with ambulatory
monitoring than at the clinic, patients with an average
blood pressure of more than 135/84 mm Hg on ambula-
tory montitoring and without target-organ damage
should be followed closely for the development of
higher pressures or target-organ damage.

To date, ambulatory blood pressure monitoring has
been primarily a research tool and has not had an estab-
lished clinical role in the diagnosis and management of
hypertension. Nevertheless, some clinical problems are
better elucidated by this technique than by casual blood
pressure readings, and ambulatory monitoring is being
used increasingly in clinical decision making. Its most
important clinical application is the detection of "white-
coat" hypertension. Estimates of the prevalence of this
syndrome vary from 20% to 39%.71 8385 Other clinical sit-
uations in which ambulatory monitoring might be of di-
agnostic value include borderline hypertension with tar-
get-organ involvement, episodic hypertension888 and
resistant hypertension.85'86'89

Many studies have shown a closer correlation of
target-organ involvement (particularly left ventricular
hypertrophy) with pressures obtained through ambula-
tory monitoring than with those obtained at the clinic,992
and there is also evidence that left ventricular hypertro-
phy occurs much less frequently in patients with white-
coat hypertension than in those with confirmed essential
hypertension.93 Other studies have shown that pressures
obtained from ambulatory monitoring at work94 and the
percentage of daily blood pressure loads92 correlate more
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strongly with left ventricular hypertrophy than do pres-
sures measured at the clinic.95 The results of ambulatory
blood pressure monitoring also appear to be a more po-
tent predictor of cardiovascular disease and death in pa-
tients with hypertension than are casual blood pressure
readings.9697

However, the evidence concerning the value of am-
bulatory blood pressure monitoring is not complete in
some respects, and some procedural issues make its use
less than straightforward. The main clinical trials of the
benefits of lowering blood pressure have used measure-
ments taken at the office or clinic to establish the diag-
nosis of hypertension and to gauge the effects of treat-
ment. Ambulatory monitoring as a substitute has not
been tested in studies large enough to determine whether
it provides a better measure of diagnosis or of risk re-
duction. There are other factors to be considered: ambu-
latory monitoring devices are expensive (in terms of
both equipment and personnel costs) in comparison with
the usual sphygmomanometers, they are error-prone and
need careful calibration, they are inconvenient for pa-
tients, few centres can provide them, there is enough
variability in the measurements they provide for the
same patient from time to time that more than one moni-
toring session may be needed,80 and the service is not
approved for reimbursement by government health in-
surance plans in Canada. Thus, it is premature to recom-
mend the widespread application of ambulatory monitor-
ing for the diagnosis of patients with mild hypertension.

Recommendation 32: Devices for ambulatory blood pressure
monitoring should be calibrated with a mercury sphygmo-
manometer immediately before and after use (grade B for di-
agnosis77), according to a standardized protocol (grade A for
diagnosis78).
Recommendation 33: There is insufficient evidence at pres-
ent to recommend ambulatory blood pressure monitoring for
routine clinical use in the evaluation of mild hypertension or
in decision making about the initiation of treatment for mild
hypertension.
Recommendation 34: Further higher-quality research should
be undertaken to determine if ambulatory blood pressure
monitoring should replace or supplement traditional tech-
niques for the diagnosis of mild hypertension.
Recommendation 35: Comparisons should be made of am-
bulatory blood pressure monitoring, self-measurement of
blood pressure and echocardiography, alone and in combina-
tion, for the diagnosis and initiation of treatment in borderline
and mild hypertension.

White-coat hypertension

Because the diagnosis of white-coat hypertension is
generally based on ambulatory or self-monitoring sup-
plemented by a demonstration of lack of target-organ in-
volvement by echocardiography or other means and be-
cause the roles of ambulatory and self-monitoring and of
echocardiography remain to be established, there is in-
sufficient evidence at present to provide an operational

definition of white-coat hypertension for routine clinical
use.

We have attempted to collect all the relevant re-
search and summarize the findings faithfully in this re-
port. Grade A recommendations based on level-I ev-
idence can be considered as standards for practice
that is, the evidence in support of them is so strong that
it is unlikely to be supplanted by stronger evidence in
the foreseeable future. Recommendations supported by
lower levels of evidence have received lower grades. Al-
though these may also survive the test of time and better
studies,, clinicians may wish to temper them with their
own experience and to be alert for new evidence.

If the recommendations summarized here are im-
plemented they will provide a sounder basis for the mea-
surement of blood pressure, the appropriate labelling of
people as hypertensive and the introduction of antihyper-
tensive therapy for those most likely to benefit.
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