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01 Hypertension: When to Treat

Hypertension – general

S E C T I O N  O N E 01

01 Hypertension: when to treat
02 Sphygmomanometers
03 Ambulatory blood pressure monitoring
04 Office and masked hypertension

P R O B L E M

Case History
Mrs LG is a 44-year-old mother of two. At a routine medical, her blood pressure (BP) is
140/92. She is rested, and when her BP is checked a week later a similar value is obtained.
She was hypertensive in both her pregnancies, although did not require treatment. She is
a non-smoker, does not drink alcohol, and has no regular medications. She is concerned
about her BP as her father died in his 60s from heart disease and her mother had a stroke
at a young age.

Does she have hypertension?

Does she require drug treatment for her BP?

Outline the general approach to her management

Background
Hypertension is a major risk factor for stroke, ischaemic heart disease, peripheral vascu-
lar disease, heart failure and chronic kidney disease. It is very common and can now be
effectively treated. Starting at 115/75 mmHg, the risk of cardiovascular disease doubles
for every 20/10 mmHg increase in BP. Individuals who are normotensive at age 55 have a
lifetime risk of developing hypertension of 90%. Given its frequency and the fact that
treatment is inevitably virtually life-long once started, it is critical to involve patients in
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decisions regarding treatment. They should understand the potential benefits, and also
possible side effects. See Table 1.1 for the classification of BP.

There are numerous local, national and international guidelines for managing hyper-
tension. Many are based on the approach outlined in the report of the US Joint National
Committee (JNC7).1 BP should be measured using a suitable cuff, the bladder of which
encircles at least 80% of the arm. The bladder should be centred over the brachial artery
(located by palpation). A large cuff should be used for large individuals – if the cuff is too
small an undue amount of pressure is required to compress the artery, yielding a falsely
high reading.

Generally, BP should be recorded with the patient sitting, feet resting on the floor,
with the arm supported at the level of the heart. When measured by auscultation, systolic
is the pressure at which the first two or more sounds are heard (phase 1) and corresponds
to ventricular contraction. Diastolic pressure corresponds to the ventricular filling phase
and corresponds to the point at which sounds disappear (phase 5).

The patient should be rested for at least 5 minutes before measurement is made. The
recording should be made on two separate occasions where important diagnostic or
treatment decisions need to be made. The pressure should be recorded to the nearest
2 mmHg and the site of the recording (right or left arm) should be noted. Where there is
doubt about accuracy of the measurement, pressure should be recorded in both arms. If
there is a disparity, the arm with the higher pressure most accurately reflects BP.

The following may be helpful in making treatment decisions:

� Check systolic BP (SBP) by palpation: inflate cuff to above systolic and gradually
deflate. SBP is that at which pulsation is first felt over the brachial or radial artery.

� Lying and standing BP: if postural symptoms are present or postural hypertension is
suspected.

� Home BP monitoring (HBPM): this helps by excluding possible office or ‘white
coat’ hypertension. Values above 135/85 are hypertensive. HBPM helps improve
compliance with treatment.

� Ambulatory BP monitoring (ABPM): values are generally lower than office measure-
ments and lower during the night. Hypertension is present when daytime values
average >135/85 and sleeping values are >120/75.

§01 Hypertension – General2

Systolic mmHg Diastolic mmHg

Normal <120 and <80

Prehypertension 120–139 or 80–89

Stage 1 140–159 or 90–99

Stage 2 160–179 or 100–109

Stage 3 ≥180 or ≥110

Isolated systolic hypertension ≥140 and <90

Table 1.1 Classification of hypertension (for adults)
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The aims of assessment of patients with high BP are to:

� identify modifiable factors that may lower BP;

� assess overall risk of cardiovascular and renal complications;

� identify underlying causes;

� screen for end-organ damage, and

� plan treatment and follow-up.

Clinical examination should include pulse rate, jugular venous pressure, cardiac
auscultation, and search for vascular bruits, oedema and palpation of peripheral
pulses (dorsalis pedis and posterior tibial). Fundoscopy should be carried out to
inspect for retinopathy. Patients with diabetes routinely have their fundi examined
through dilated pupils. This is frequently omitted in patients with hypertension,
although it is often difficult to obtain adequate views through undilated pupils.
Weight and height, body mass index (kg/m2) and waist circumference should be
recorded. Urinalysis is essential. Plasma electrolytes and creatinine (± estimated
glomerular filtration rate), full blood count and fasting lipid profile (total, low-
 density lipoprotein and high-density lipoprotein cholesterol, and triglycerides)
should always be requested. Electrocardiogram (ECG) is often omitted but useful to
identify left ventricular hypertrophy. A spot check for albumin/creatinine ratio or
timed collection for urinary protein output is also helpful.

The goals of treatment are summarized in Box 1.1.

01 Hypertension: when to treat 3

Box 1.1 Aims of BP management

� Uncomplicated hypertension: 140/90

� Diabetes or chronic kidney disease: 130/80

Lifestyle modification should be incorporated into all regimens and may be sufficient
alone in patients with prehypertension and in stage 1 hypertension. Average decreases in
SBP with lifestyle modifications are as follows:

� Weight reduction to body mass index <25 kg/m2: 5–20 mmHg

� Healthy eating plan: 8–14 mmHg

� Regular physical activity: 4–9 mmHg

� Restrict dietary salt: 2–8 mmHg

� Lower alcohol consumption: 2–4 mmHg

Thiazides are generally the first-line treatment in uncomplicated hypertension. Most
patients require two agents to achieve targets. The most commonly used second-line
agents are β-blockers, calcium channel blockers and angiotensin-converting enzyme
inhibitors. Combination agents (e.g. diuretic + angiotensin-converting enzyme
inhibitor) are very useful and improve compliance.
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Recent Developments
1 Hypertension is becoming commoner in children and adolescents, but is

frequently overlooked in this age group.2 With rising prevalence of obesity,
hypertension is more likely to develop in younger people. Early lifestyle
interventions will prevent the progress of hypertension and may retard the onset
of complications.

2 Self-monitoring of BP not only improves concordance with treatment but also
improves the BP achieved during treatment.3 Recent data4 also demonstrate
improvement in surrogate markers for complications – B-type natriuretic peptide
(BNP) and urinary albumin excretion (UAE) – in patients who are self-
monitoring. While there is acceptance among health professionals that HBPM is
useful, many still rely more on office values when making diagnostic or treatment
decisions.5

3 A recent study from the USA6 examined the factors associated with poor
awareness and control of hypertension. Women and non-Hispanic black patients
were less likely to have well-controlled BP. Hypertension awareness was
particularly poor among younger subjects. Poverty and lack of health insurance
were particularly associated with ineffective treatment.

4 BP is labile and careful assessment of patients is necessary if they are not to be
placed on unnecessary treatment. Marshall et al.7 estimated the pretreatment BP
in ‘hypertensive’ young people. It appeared that a large proportion might not
actually require treatment. Obesity and the presence of renal abnormalities are
strong correlates for the need for antihypertensive treatment.

5 Guidelines focus on fixed cut-off points for diagnosis and classification. These are
artificial – risk with increasing BP is a continuous function and also related to
other factors. There are arguments for the classification of hypertension based on
overall cardiovascular risk assessment.8 This would help us to target education
and intervention to those most in need.9

6 Many practitioners record BP measurements rounded off to the nearest zero.
This can result in many patients being misclassified in risk calculators10 and may
thus lead to inappropriate treatment. Automated BP measuring devices do not
have rounding off errors.

Conclusions
By definition, the above patient is hypertensive. Given her history of gestational hyper-
tension and her family history, she will almost certainly ultimately require drug treat-
ment. However, as outlined in Figure 1.1, the first step is lifestyle management. She does
not have a markedly elevated BP and attention to lifestyle factors may delay the need for
drug treatment. Accurate assessment of BP and overall assessment of the patient’s risk are
critical when making treatment decisions. Involvement of the patient in decision-making
is crucial to the success of hypertension management.

§01 Hypertension – General4
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01 Hypertension: when to treat 5
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02 Sphygmomanometers 7

Case History
Peter is a 58-year-old former policeman who gets frustrated with his blood pressure (BP).
He has been treated for 8 years, complies with medication and does not mind taking
treatment (amlodipine and bendrofluazide). He recently attended clinic as a prelude to
day surgery for his hernia, and was told that his BP was not controlled. At his last visit to
his general practice he was assured that the BP was controlled. He recently had it
measured at his pharmacy where a value of 152/88 was recorded. He is considering
buying a machine to monitor his BP.

Why is it so difficult to get a consistent measure of BP?

Is one type of BP measurement device better than others?

How should we ensure that a sphygmomanometer is functioning?

How helpful is home BP monitoring (HBPM)?

Background
The BP measured is an estimate of the pressure exerted against the vessel wall by the col-
umn of blood. It can be measured directly by arterial cannulation with a pressure trans-
ducer (only practical in intensive care settings). The earliest direct measurement of
arterial pressure in animals was by Reverend Stephen Hales in 1733. Human arterial
pressure was first measured directly by Karl Ludwig in 1847. Invention of the indirect
method for measuring BP is credited to the Austrian-Jewish physician Samuel Siegfried
Karl Ritter von Basch (1837–1905) in 1881, who used a water-filled bag connected to a
manometer to occlude the arterial pulse. The mercury sphygmomanometer (Greek:
sphygmós = pulse, manometer = pressure measuring device) was invented by the Italian
paediatrician Scipione Riva-Rocci (1863–1937) in 1896. It was further developed by the
neurosurgeon Harvey Cushing (1869–1939). Nikolai Sergeievich Korotkoff (1874–1920)
described the measurement of BP using sounds heard over the partly occluded artery in
1903.

Although a variety of methods have been developed for BP measurement, use of a
mercury device with auscultation is still the gold standard.1 The artery is occluded by
inflating the suitably placed cuff above systolic BP (SBP), and the cuff is gradually
deflated. Korotkoff sounds (Box 2.1) are used to measure SBP and diastolic BP (DBP).
These arise because of a combination of turbulent flow and oscillation in the arterial wall

02 Sphygmomanometers

P R O B L E M
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while the vessel is partially obstructed – there are no sounds when the cuff is inflated
above SBP and flow is completely obstructed, or when the cuff is below DBP and flow is
unimpeded. The BP measured by this method is generally lower than that with direct
intra-arterial measurement. There has been debate about whether phase 4 or 5 should be
used for DBP, but there is now agreement that phase 5 should be used. Sometimes the
sounds persist in spite of deflation of the cuff – pregnancy, arteriovenous fistula and aor-
tic regurgitation. In this case, phase 4 should be used. The sounds may disappear and
reappear between SBP and DBP in older patients with increased pulse pressure (the aus-
cultatory gap). Mercury sphygmomanometers are now less widely used because of safety
concerns with mercury.

Aneroid sphygmomanometers are now widely used. Here the column of mercury is
replaced by a series of bellows and levers that allow an estimate of the pressure to be read
on a circular dial. These devices tend to become inaccurate with time, particularly if they
are moved around frequently. They need to be calibrated regularly. Hybrid devices use a
pressure transducer to measure pressure. This can be linked to a digital readout or other
display, but auscultation is still used to estimate the points at which SBP and DBP are
reached. A 3 mmHg difference in readings between aneroid and mercury devices is con-
sidered acceptable.

Semi-automatic and automatic oscillometric devices are now widely used. These
devices do not require the brachial artery to be located as they do not use pressure trans-
ducers. As with auscultatory determination, a cuff is placed around the arm and inflated
above SBP. As it is deflated, oscillations are detected when flow is partially obstructed.
Maximum oscillation is at mean arterial pressure. The devices use an algorithm to esti-
mate SBP and DBP. The algorithms used vary between devices and are not disclosed by
the manufacturers. There is a variation in performance between devices, and a variable
relationship between pressure measured by mercury or aneroid devices. A list of
machines that have been validated can be found at the British Hypertension Society web-
site (http://www.bhsoc.org). Because of ease of use and safety, devices that use the oscil-
lometric technique are suitable for HBPM and ambulatory BP monitoring. The
recommended site for monitoring is the upper arm. Wrist devices can yield accurate
readings but care has to be taken that the wrist is located at the level of the heart. Finger
devices are also available but not currently recommended for routine use. Oscillometric
devices tend to overestimate SBP and underestimate DBP. They should be validated for
use in pregnancy, and may be inaccurate with increased arterial stiffness, e.g. diabetes
and in older people. They are also often inaccurate when cardiac rhythm is irregular.
Atrial fibrillation is the commonest arrhythmia and is associated with beat-to-beat varia-

Box 2.1 Korotkoff sounds

Phase 1: appearance of clear tapping sounds = systolic pressure

Phase 2: sounds become softer and longer

Phase 3: sounds become crisper and louder

Phase 4: sounds become muffled and softer

Phase 5: disappearance of sounds = diastolic pressure
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tion in stroke  volume, and therefore BP. Accurate BP measurements can be obtained
with oscillometric devices in patients with atrial fibrillation.2 However, the machine must
be validated for use in atrial fibrillation and for the individual patient (variations in
 vascular compliance may affect performance).

Apart from variables related to the device used, a number of patient variables should
be taken into account (Box 2.2). If a mercury device is used, calibration can be checked
by establishing that the meniscus of the mercury column is at the zero level. The column
should be free of dirt or debris and should rise and fall freely with cuff inflation and defla-
tion. The bladder and tubing should be in good condition. The device should be cali-
brated every 2–5 years in a recognized laboratory against a reference mercury column or
a non-mercury calibration device. In scientific studies, the random zero sphygmo-
manometer has been widely used to eliminate observer bias. Here, a variable baseline
(hidden to the observer) is added to the measurement obtained. Once BP has been meas -
ured, the observer can subtract the baseline from the figures measured. Aneroid devices
are mechanical devices and, particularly if they have been moved around a lot during
usage, can yield inaccurate results. They should be calibrated every 6 months.

Given the vagaries of office BP measurement, it is not surprising that HBPM is finding
wider usage. HBPM eliminates the white coat effect, is as predicative of end-organ dam-
age as ambulatory BP monitoring, and helps to improve BP control by increasing patient
awareness and their engagement with lifestyle and pharmacological management.3 A list
of validated devices can be found at http://www.bhsoc.org or http://dableducation.org.
Note that measurement of BP at home is subject to many of the confounding factors that
influence office measurements (Box 2.2). It is not always easy to translate HBPM mea-
surements into office values and vice versa, and those using HBPM tend to have lower
office values. However, consensus is being reached as to how HBPM should be carried
out and what constitutes normal values.1 Overuse of HBPM measurements may increase
anxiety. Measurement of two morning and two evening (before dinner) values on three

02 Sphygmomanometers 9

Box 2.2 Non-representative blood pressure measurements

Too high
� Recorded by doctor or nurse

� Stress or anxiety

� Following physical exertion

� Smoking or caffeine intake

� Recent alcohol ingestion

� After meals

� Patient has a full bladder

� Early morning

Too low
� Recently taken medication

� During or after rest
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consecutive days each month is reasonable. SBP of less than 137 and DBP of 66–83
mmHg are considered normal for home values, and it is probably reasonable that these
values are also used as targets for successful treatment.

Recent Developments
1 HBPM eliminates the white coat effect, but this is of independent prognostic

significance. Stergiou et al.4 did not find any superiority of HBPM over office or
ambulatory measures in predicting cardiovascular end-points. By contrast,
Shimbo et al.5 found HBPM to be superior to office measurements in predicting
cardiovascular end-points including increased Left Ventricular Mass Index.

2 The recent IMPPACT (Investigation of Medical Professionals and Patients
Achieving Control Together) study6 compared patients randomized to usual
treatment with those randomized to use HBPM and participate in protocol-
driven titration. The HBPM approach led to improvements in both SBP and
DBP. This was confirmed by the J-HOME study,7 involving nearly 2400 patients.
Again, HBPM improved not only home but also office BP measures.

3 A morning BP surge is a marker for risk of renal end-points and left ventricular
hypertrophy.8 It is more likely to occur in older patients and those with a longer
duration of hypertension. It also occurs in those who regularly drink alcohol in
the evening.9 This effect of alcohol may be missed when only office
measurements are used. HBPM provides valuable feedback to the patients on
what influences their BP and helps them make favourable lifestyle changes.

4 HBPM is useful in pregnant women,10 although there are no agreed criteria for
SBP and DBP in relation to hypertension diagnosis. SBP is more likely to show a
disparity between home and office measures in pregnancy. There is an increasing
interest in the use of telemedicine for those who live remotely or who otherwise
might find it difficult to attend regular office appointments. In these
circumstances, HBPM could prove a valuable asset in achieving safe BP control.11

Conclusions
The use of mercury sphygmomanometers has decreased recently because of concerns over
safety and the high cost of cleaning up mercury spills. Whichever device is used they should
be validated, well maintained and have been recently calibrated. In practice, surprisingly lit-
tle attention is paid to the validity of the measuring device used. Up to 9% of consultations
and 8% of prescriptions in general practice are for hypertension. On a population basis,
even a relatively small error in BP measurement could greatly influence the number of
patients diagnosed with, and treated for, hypertension. An office measurement of BP using
an auscultatory technique and a suitably maintained and calibrated mercury or aneroid
device is still the gold standard, and should be the ultimate arbitrator in major treatment
decisions (Figure 2.1). Automated oscillometric devices are very useful and form the basis
of ambulatory and other home monitoring devices. HBPM is finding increasing usage. It
should not be used alone to diagnose hypertension but certainly improves engagement
with management and allows for the monitoring of treatment response.

§01 Hypertension – General10
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Mercury

Aneroid

Oscillometric

Home BPM

Ambulatory BPM

Gold standard
Now seldom used
Ensure well maintained
Calibrate every 2–5 years 

Widely used in office
Auscultatory technique – requires training
Calibrate every 6 months

Estimates SBP and DBP
Easy to use 
Use only validated device (upper arm)
Calibrate vs auscultatory method
for each patient  

Beware in: Elderly
Diabetic 
Pregnant 
Atrial fibrillation 

To exclude office or masked hypertension
Assess response to Rx
Use once or a few times   

Use only validated device

2 morning and 2 evening values
3 consecutive days

Useful to monitor need for or response to Rx  

Hypertension � SBP �137 or DBP �84 mmHg

Figure 2.1 Blood pressure measuring devices.
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03 Ambulatory Blood Pressure Monitoring

P R O B L E M

Case History
Andrea is a 42-year-old woman. She had hypertension in both her pregnancies and has
been attending regularly to have her blood pressure (BP) checked. Office measurements
are usually high. Her neighbour has a home BP device and Andrea has noted that her
home measurements are usually in the recommended range. She does get nervous at
clinic visits, and would prefer not to take BP medications unless they are really necessary.

When should ambulatory blood pressure monitoring (ABPM) be used?

How are values obtained with ABPM interpreted relative to clinic measurements?

Does high BP on ABPM predict risk of cardiovascular (CV) events?

Background
ABPM is a non-invasive, automated technique where a series of BP recordings is made
over a defined time – usually every 15–30 min for 24 h, yielding a total of 50–100 record-
ings. Most devices use an oscillometric technique, and only fully validated devices should
be used (see http://www.bhsoc.org or http://www.dableducational.org). Office BP mea-
surements are a useful surrogate marker for risk of end organ damage and for risk of CV
events, including stroke and myocardial infarction. Studies in recent years have con-
firmed that averaged BP measurements are even more useful as a marker.1

The cut-off values for ABPM have been redefined using data from 5682 participants in
different countries (Table 3.1)2 – they are rounded up for convenience and compared
with the equivalent values for office measurement. These thresholds were set taking into
account a 10-year follow-up, during which there were 814 CV events including 377
strokes and 435 cardiac events. Not surprisingly, the average daytime thresholds do not
differ from those for office BPs. The addition of night-time measurements adds an addi-
tional dimension. Mild, moderate and severe hypertension is present at systolic pressures
of 141–155, 156–170 and >170 mmHg, respectively, for daytime. The corresponding
diastolic ranges are 91–100, 101–110 and >110 mmHg. For night-time pressures
126–135, 136–150 and >150 mmHg systolic define mild, moderate and severe hyperten-
sion respectively. The corresponding figures for diastolic BP are 76–85, 86–100 and
>100 mmHg.

Indications for ABPM are as follows:
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� Suspected office or white coat hypertension. This is present when office BP is
consistently >140/90 and daytime ambulatory average is <135/85 or 24-h average
is <125/80. The white coat effect is seen in patients who are normotensive or
hypertensive and implies an increase of 20 mmHg systolic and/or 10 mmHg
diastolic when BP is measured in the clinical setting. Office hypertension is hard
to predict from clinical variables.

� Masked hypertension. Up to 1:3 patients with hypertension have higher
measurements outside the clinic setting. Masked or reverse white coat hypertension
should be suspected where there is an inappropriate amount of end organ damage
(e.g. left ventricular hypertrophy, microalbuminuria or renal impairment) for the
degree of BP elevation. It is commoner in men and risk increases with stress, 
smoking and high intake of alcohol or caffeine.

� Nocturnal hypertension. This is an important risk factor for CV disease with each 5%
increase in either systolic or diastolic BP associated with a 20% increase in CV risk.
Antihypertensive drugs are most frequently taken in the morning, often leaving the
night time and early morning not covered. Non-dipping may account for some of
the increased risk of African American subjects.

� Nocturnal non-dippers. Some people do not experience the normal decrease in BP
overnight (non-dippers). They are at increased risk of CV disease and more likely to
have a secondary cause for hypertension.

� Variable BP measurements. These can indicate variable compliance with medication.
For untreated patients, episodic hypertension is a feature of phaeochromocytoma. It
can also indicate a wide variation in exposure to stressful stimuli.

§01 Hypertension – General14

Optimal Normal High

Office

SBP 120 130 140

DBP 80 85 90

ABPM, 24 h

SBP 115 125 130

DBP 75 75 80

ABPM, day

SBP 120 130 140

DBP 80 85 85

ABPM, night

SBP 100 110 120

DBP 65 75 75

DBP, diastolic blood pressure; SBP, systolic blood pressure.

Table 3.1 Threshold values (mmHg)
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� Planning antihypertensive treatment. If ABPM yields a better measure of CV risk than
office BP measures, then aiming for satisfactory control on ABPM should afford
 better CV protection. ABPM or home BP monitoring is also useful in assessing the
impact of lifestyle interventions.

� Hypotension. BP is more variable in the elderly and isolated systolic hypertension
(ISH) is frequently found on office BP measurements, which are not uncommonly 20
mmHg or more than those found with out of office measures. The elderly are more
likely to have baroreceptor or autonomic failure. Signs of the latter may be episodic or
sustained low BP during the day, with relatively high BP at night and decreases in BP
after meals. If a Holter monitor is used simultaneously, the episodes of hypotension
will be seen not to be accompanied by an appropriate increase in pulse rate.

� Where control of BP is particularly important. These are patients with diabetes or
chronic kidney disease. There is very good evidence that tight BP control protects the
kidneys. The degree of albuminuria can be used to monitor response. Patients with
chronic kidney disease from non-diabetic causes also require tight BP control.

� Pregnancy. Treatment decisions are important but unnecessary drugs should be
avoided. Tight control of BP in those with chronic or gestational hypertension will
lessen the risk of hypertensive complications and operative delivery.

� Children and adolescents. Again, office measures of BP are frequently 
non-representative. Secondary causes are more common. Treatment decisions are
difficult, particularly as the patient may require life-long treatment.

Potential problems with ABPM may be noted when the machine is being fitted to the
patient. The most common problem is with arrhythmias – atrial fibrillation, frequent
ectopics, episodic supraventricular tachycardia (SVT) – all of which may cause variable
and spurious results. Elderly or diabetic patients with stiff arteries may have inaccurate
measurements. ABPM is not currently recommended for those with very high BP. In this
case, initial treatment to decrease BP should be instituted and ABPM used to titrate treat-
ment. Some bruising or swelling round the cuff site may occur. Pressure effects on the
ulnar nerve have been reported.

ABPM can give important information about the duration of effect of BP-lowering
regimens. The majority of trials have been based on office BP measurements under
defined and closely controlled conditions. There is a cost and inconvenience associated
with ABPM but this must be weighed against the potential disadvantages of medication.

Recent Developments
1 With ABPM there is still scope for error in hypertension diagnosis with use of

only a single recording.3 The prevailing BP may be either over- or
underestimated. When BP is elevated on ABPM and home BP monitoring, there
is a greater correlation with end-points such as increased Left Ventricular Mass
Index.4 This relationship becomes more apparent with increased number of
measurements. Hansen et al.5 confirmed the superiority of ABPM over office
measurements for predicating CV events. Compared with normotension the
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relative risk of CV events with ABPM was 1.22 (95% CI: 0.96 to 1.53) for office
hypertension (OHTN), 1.62 (95% CI: 1.35 to 1.96) for masked hypertension
(MHTN), and 1.80 (95% CI: 1.59 to 2.03) for sustained hypertension.

2 A study of 3957 patients followed for over 27 000 person-years,6 confirmed a
relationship between increased nocturnal BP and mortality risk. A meta-analysis
of four studies involving a total of 3468 patients has confirmed that the
relationship between nocturnal BP abnormalities and CV mortality is stronger
than that for daytime BP. There is a gradual shift in emphasis from daytime to
night-time BP for predicting adverse prognosis.

3 In a recent large cohort study following patients over 5.8 years,7 stroke risk was
higher with nocturnal non-dipping, while increased daytime BP was a greater risk
for cardiac events. Wider use of ABPM has been recommended on the basis of a
national study in Spain involving about 20 000 patients.8 While there is a
correlation between office and ambulatory measures of BP, discrepancies are
frequently found. In those with suspected hypertension, 60% will exhibit a 
non-dipping pattern and this is emerging as a major risk factor for CV disease.

4 Hyperaldosteronism is an under-recognized contributor to hypertension risk and
aldosterone antagonists are finding increasing use, particularly in resistant
hypertension. Office BP measurements may not be different in patients with high
and normal aldosterone levels.9 By contrast, average 24-h BP levels, daytime and
night-time averages are all higher in patients with evidence of mineralocorticoid
excess.

Suspected office hypertension 

Ambulatory BP monitoring 

Repeat if necessary 

End-organ damage disproportionate
to office BP 

Poor response to treatment 

High-risk groups

*24-h average

Monitor response to treatment

ABPM target 130/80 generally
120/75 in high-risk groups (DM & CKD)* 

Figure 3.1 Use of ambulatory blood pressure monitoring. CKD, chronic kidney disease; DM, diabetes
mellitus.
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Conclusions
Out of office BPs are most useful when clinic BPs appear to be at variance with the clin -
ical picture, and to give an indication of BP variability, including diurnal rhythm (Figure
3.1). The daytime average with ABPM is typically lower than clinic measures and 135/85
on ABPM daytime average corresponds generally to 140/90 – the cut-off for diagnosing
hypertension. Diagnosis of OHTN is the most common use of ABPM. This is important
as OHTN is hard to predict clinically and is relatively innocent as far as CV risk is con-
cerned. MHTN is increasingly recognized as a CV risk factor with a relative risk for CV
events of about 2.3 compared with normotensive subjects. With increasing evidence that
ABPM gives a more reliable indication of underlying BP status than office BP and is more
predictive of CV events, it is certain that this technique will find increasing usage in clini-
cal practice within a relatively short space of time.
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