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Table 1. Classification of Hypertension Based on Office Blood Pressure (BP)
Measurement

Normal BP <130 and <85

High-normal BP 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension >160 and/or >100




Table 2. Criteria for Hypertension Based on Office-, Ambulatory (ABPM)-, and
Home Blood Pressure (HBPM) Measurement

Office BP l >140 and/or 290

ABPM
24-h average >130 and/or >80
Day time (or awake) average >135 and/or 285
Night time (or asleep) average >120 and/or >70

HBPM

>135 and/or >85




Section 3: Blood Pressure Measurement and
Diagnosis of Hypertension

ESSENTIAL

Hypertension Diagnosis — Office BP Measurement

e The measurement of BP in the office or clinic is
most commonly the basis for hypertension diagno-
sis and follow-up. Office BP should be measured ac-
cording to recommendations shown in Table 3 and
Figure 1.121718

e Whenever possible, the diagnosis should not be made
on a single office visit. Usually 2-3 office visits at
1-4-week intervals (depending on the BP level) are
required to confirm the diagnosis of hypertension.
The diagnosis might be made on a single visit, if BP
is 2180/110 mmHg and there is evidence of cardio-
vascular disease (CVD).!:>1718

e The recommended patient management according to
office BP levels is presented in Table 4.

e If possible and available, the diagnosis of hyperten-
sion should be confirmed by out-of-office BP meas-
urement (see below).!%19-21



Table 3. Recommendations for Office Blood Pressure Measurement

* Quiet room with comfortable temperature.

* Before measurements: Avoid smoking, caffeine and exercise for 30 min; empty bladder; remain seated and relaxed for 3-5 min.
o Neither patient nor staff should talk before, during and between measurements.

o Sitting: Arm resting on table with mid-arm at heart level; back supported on chair; legs uncrossed and feet flat on floor (Figure 1).

o Validated electronic (oscillometric) upper-arm cuff device. Lists of accurate electronic devices for office, home and ambulatory BP
measurement in adults, children and pregnant women are available at www.stridebp.org.# (see also Section 11: Resources)

o Atternatively use a calibrated auscultatory device, (aneroid, or hybrid as mercury sphygmomanometers are banned in most
countries) with 1st Korotkoff sound for systolic blood pressure and 5th for diastolic with a low deflation rate.?

o Size according to the individual's arm circumference (smaller cuff overestimates and larger cuff underestimates blood pressure).

o For manual auscultatory devices the inflatable bladder of the cuff must cover 75%~100% of the individual's arm circumference.
For electronic devices use cuffs according to device instructions.

o At each visit take 3 measurements with 1 min between them. Calculate the average of the last 2 measurements. If BP of first
reading is <130/85 mm Hg no further measurement is required.

| * Blood pressure of 2-3 office visits 2140/90 mm Hg indicates hypertension.
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- Use the average of the last 2 measurements
No talking during
and between measurements

Cuff to fit arm size
(small, usual, large)’

Arm bare and resting.
Mid-arm at heart level

ure 1. How to measure blood pressure.



 Unattended office blood pressure: Multiple auto-
mated BP measurements taken while the patient re-
mains alone in the office provide a more standardized
evaluation but also lower BP levels than usual office
measurements with uncertain threshold for hyperten-
sion diagnosis.!”!82324 Confirmation with out-of-of-
fice BP is again needed for most treatment decisions.

Hypertension Diagnosis — Out-of-Office Blood
Pressure Measurement

e Out-of-office BP measurements (by patients at home
or with 24-hour ambulatory blood pressure moni-
toring [ABPM]) are more reproducible than office
measurements, more closely associated with hyper-
tension-induced organ damage and the risk of car-
diovascular events and identify the white coat and
masked hypertension phenomena (see below).

e QOut-of-office BP measurement is often necessary for
the accurate diagnosis of hypertension and for treat-
ment decisions. In untreated or treated subjects with
office BP classified as high-normal BP or grade 1 hy-
pertension (systolic 130—159 mm Hg and/or diastolic
85-99 mm Hg), the BP level needs to be confirmed us-
ing home or ambulatory BP monitoring (Table 5).">!7-%!

e Recommendations for performing home and ambula-
tory BP measurement are presented in Table 5.
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White Coat and Masked Hypertension

e The use of office and out-of-office (home or ambulatory)
BP measurements identifies individuals with white coat
hypertension, who have elevated BP only in the office
(nonelevated ambulatory or home BP), and those with
masked hypertension, who have nonelevated BP in the
office but elevated BP out of the office (ambulatory or
home).!»!"-212-27 These conditions are common among
both untreated subjects and those treated for hyperten-
sion. About 10%-30% of subjects attending clinics due
to high BP have white coat hypertension and 10%—15%
have masked hypertension.

 White coat hypertension: These subjects are at inter-
mediate cardiovascular risk between normotensives and
sustained hypertensives. The diagnosis needs confirma-
tion with repeated office and out-of-office BP measure-
ments. If their total cardiovascular risk is low and there
i1s no hypertension-mediated organ damage (HMOD),
drug treatment may not be prescribed. However, they
should be followed with lifestyle modification, as they



may develop sustamed hypertension requiring drug
treatment. 1,2,17-21,25-27

Masked hypertension: These patients are at similar risk
of cardiovascular events as sustained hypertensives. The
diagnosis needs confirmation with repeated office and
out-of-office measurements. Masked hypertension may

require drug treatment aiming to normalize out-of-office
BP 1,2,17-21,25-27




Table 4. Blood Pressure Measurement Plan According to Office Blood Pressure

Levels

Remeasure within 3
years (1 year in those
with other risk factors)

If possible confirm with
out-of-office blood
pressure measurement
(high possibility of
white coat or masked
hypertension).
Alternatively confirm
with repeated office
visits.

Confirm within a few
days or weeks
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Table 5.

Clinical Use of Home and Ambulatory Blood Pressure (BP) Monitoring

Home
Blood Pressure
Monitoring

24 -Hour Ambulatory
Blood Pressure
Monitoring

As for office blood
pressure (see above).

Routine working day.

As for office BP (see
above).

Avoid strenuous
activity. Arm still and
relaxed during each
measurement.

Validated electronic (oscillometric) upper-arm
cuff device (www.stridebp.org, and Section 11:

Resources)

Size according to the individual’s arm

circumference

Before each visit to the

health professional:

e 3—7-day monitoring
in the morning (before
drug intake if treated)
and the evening.

e Two measurements
on each occasion
after 5 min sitting rest
and 1 min between
measurements.

Long-term follow-up of

treated hypertension:

e 1—2 measurements
per week or month.

® 24 -hour monitoring at
15—30 min intervals
during daytime and
nighttime.

e At least 20 valid
daytime and 7
nighttime BP readings
are required. If less,
the test should be
repeated.

e Average home
blood pressure
after excluding
readings of the first
day =135 or 85
mm Hg indicates
hypertension.

® 24 -hour ambulatory
blood pressure
=130/80 mm Hg
indicates hypertension
(primary criterion).

e Daytime (awake)
ambulatory blood
pressure =135/85
mm Hg and nighttime
(asleep) =120/70
mm Hg indicates
hypertension

t
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Measurement

Begin routine blood pressure (BP) measurement at 3 years
of age.

Correct cuff size depends on arm size. Practically speaking,
correct cuff size equals largest cuff that will fit on the upper
arm with room below for the stethoscope head.

BP should be measured in the right arm of a relaxed,
seated child.

BP measurement by auscultation is the Gold Standard.

BP by automated device correlates reasonably well

with auscultation, with practical advantages of rapid
measurement remote from child and elimination of

reader error.

If BP is high by automated device, repeat by auscultation.



BP Classification/Interpretation

BP is classified by systolic BP (SBP) and diastolic BP (DBP)
percentiles for age/sex/height. If SBP or DBP >90th percentile,
repeat twice at same office visit before interpreting result.

Normal BP: SBP and DBP <90th percentile
== Recheck in 1 year.
Prehypertension: SBP or DBP >90th percentile to <95th
percentile or BP >120/80 mmHg to <95th percentile
= Recheck in 6 months.
= Begin weight management (as appropriate).
Stage 1 Hypertension (HTN): SBP and/or DBP 295th
percentile to = 99th percentile plus 5 mmHg
= Recheck in 1 to 2 weeks.
= [f BP remains at this level on recheck, begin evaluation
and treatment including weight management if appropriate.
Stage 2 HTN: SBP and/or DBP >99th percentile plus 5 mmHg
= Begin evaluation and treatment within 1 week,
immediately if symptomatic.



Systolic BP Percentile Tables

Since diastolic HTN rarely occurs without systolic HTN in
children, the SBP percentile tables on the next page can

be used for HTN screening. If a child’s SBP on screening is
classified as prehypertension or HTN, then both SBP and DBP
percentiles should be determined using the tables in the complete
report: The Fourth Report on the Diagnosis, Evaluation, and
Treatment of High Blood Pressure in Children and Adolescents.
Pediatrics 2004 Aug; 114 (Suppl 2:)555-76; or http://www.nhlbi.
nih.gov/health/prof/heart/hbp/hbp_ped.htm.

Directions for Use of Tables

1.Heights in the table are given for age at midyear. Use closest
height to interpret BP.

2. Prehypertension SBP =value from table (90th percentile)
to < Stage 1 HTN value; or SBP >120 mmHg to < Stage 1 HTN
value.

_ SBP 2 value from the table (95th

percentile) to < Stage 2 HTN.

_ SBP >value from table (99th percentile

plus 5 mmHg).

For more information go to: www.nhlbi.nih.gov.



Girls SBP by Age and Height
(Normal SBP is less than the prehypertensive result.)

Age BP R Systolic BP (mmHg)
i Classification

3




Boys SBP by Age and Height
(Normal SBP is less than the prehypertensive result.)
Age BP Systolic BP (mmHg)
s Classification
3
105 107 108 109
109 110 112 113
121 123 124 125
a
107 109 110 111
111 112 114 115
123 125 126 127
5
108 110 111 112
112 114 115 116
125 126 128 128
6
110 111 113 113
114 115 117 117
126 128 129 130
7
111 113 114 115
115 117 118 119
127 129 130 131
8
112 114 115 116
116 118 119 120
128 130 132 132
=l
114 115 117 118
118 119 121 121
130 132 133 134
10
115 117 119 119
119 121 122 123
132 133 135 135
11
117 119 120 120
121 123 124 125
134 135 137 137
12
120 120 120 120
123 125 127 127
136 138 139 140
13
120 120 120 120
126 128 129 130
138 140 141 142
14
120 120 120 120
128 130 132 132
141 143 144 145
15
120 120 120 120
131 133 134 135
143 145 147 147
16
120 120 120 120
134 135 137 137
146 148 149 150
17
120 120 120 120
136 138 139 140
148 150 151 152
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