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Clinic blood pressure measurements and blood pressure
load in the diagnosis of hypertension

D.R. Lee, P. Sivakumaran and R. Brown

Basildon Hospital, Nethermayne, Basildon, Essex, UK

Summary: We have retrospectively compared the blood pressure load derived from 24 hour
ambulatory blood pressure monitoring in patients with all clinic blood pressure readings elevated with those
with only some elevated pressures to establish whether clinic readings alone are good predictors of blood
pressure status. Fifty-seven patients attending a district general hospital hypertension clinic who were not
on anti-hypertensive treatment were selected.

Between two and six clinic readings were taken over a period of 1-6 months. Forty out of 57 patients
had at least one clinic diastolic blood pressure reading of< 90 mmHg and, of these, 14 (35%) had a high
blood pressure load and 26 (65%) had a normal blood pressure load. Patients with all diastolic blood
pressure readings> 90 mmHg totalled 17 and of these 11 (65%) had high load and six (35%) had normal
load. Patients with clinic diastolic blood pressure > 90 mmHg were significantly more likely to be truly
hypertensive on the basis of blood pressure load than if one or more clinic readings was below 90 mmHg
(P<0.05). Diastolic pressures have some predictive power as to the blood pressure status defined by blood
pressure load, but even consistently raised diastolic pressures do not necessarily indicate hypertension.
Likewise one or more clinic diastolic blood pressure < 90 mmHg does not assuredly indicate
normotension. Twenty-four hour ambulatory blood pressure monitoring may have an increasingly
important role in the assessment of hypertension.

Introduction

There are difficulties in interpreting clinic blood
pressure readings as a result of inherent blood
pressure variability"2 including the 'white coat'
effect.3 A patient's clinic blood pressure readings
may vary from normotensive to hypertensive caus-
ing diagnostic and therapeutic indecision even after
frequent clinic attendance. Blood pressure 'load'
(BP load), a new concept, is measurable using
ambulatory blood pressure monitoring (ABPM)
and has been shown to correlate well with the
markers of cardiovascular morbidity.46

In this paper we compare the BP load in patients
with all clinic blood pressure readings elevated with
those with only some elevated pressures to establish
whether clinic readings alone are good predictors
of blood pressure status.

Methods

Twenty-four hour ABPM using the Oxford
Medilog system7 was performed on 57 patients
whose clinic BP was > 140/190 mmHg on at least

one occasion. As defined by White,4 BP load is the
percentage of blood pressure > 140/190 mmHg by
day and 120/80 mmHg at night (11 p.m. to 7 a.m.)
and hypertension is said to be present when 40%
systolic and/or diastolic readings exceed these
levels.
These patients were divided into four groups: (1)

at least one clinic systolic BP reading < 140
mmHg; (2) all clinic systolic BP readings
> 140 mmHg; (3) at least one clinic diastolic BP
reading <90 mmHg; (4) all clinic diastolic BP
readings >90 mmHg. Each group was further
subdivided into those patients with a normal
pressure load and those with a high pressure load.
The BP loads of those in Group 1 were statis-

tically compared with those in Group 2, and
similarly the BP loads of those in Group 3 with
Group 4 using the chi square test without Yates
correction or Fisher's exact test as the expected
values were > 5.

Results

Twenty-three women and 34 men aged 18-72 were
studied. The mean age was 40.8 years (s.d. 13.4).
Between two and six clinic blood pressure readings
had been recorded prior to ABPM over a period of
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Table I Group characteristics and BP load distribution of 57 hypertensive patients grouped by
nature of clinic readings

Range of number
Age range of clinic readings Normal load High load

Group n (mean) recorded (median) (%) (%)

1 At least one clinic 23 20-55 2-6 16 7
systolic reading (36.3) (4) (70%) (30%)
< 140 mmHg

2 All clinic systolic 34 20-72 2-6 17 17
readings (43.7) (3) (50%) (50%)
> 140 mmHg

3 At least one clinic 40 20-65 2-6 26 14
diastolic reading (38.9) (3) (65%) (35%)
< 90 mmHg

4 All clinic 17 20-72 2-6 6 11
diastolic readings (45.1) (2) (35%) (65%)
>90 mmHg

1-6 months. The features of each of the four
groups and their relationship to BP load are shown
in Table I. There was no significant difference
between Groups 1 and 2 in terms of BP load
(X2= 3.52, NS). The sensitivity ofthe clinic systolic
pressure readings was 0.71 with a specificity of0.48.
However, concerning diastolic pressures, patients
with all clinic readings > 90 mmHg (Group 4)
were significantly more likely to have a high load
than if at least one clinic reading was < 90 mmHg
(Group 3) (X2 = 5.07, P <0.05). The sensitivity of
the clinic diastolic readings was 0.44 with a
specificity of 0.81.

Discussion

A concept of BP load was first introduced by
Zachariah et al. in 1988.8 White et al.4 took this
concept further by taking diurnal variations of
blood pressure into account in calculating systolic
and diastolic loads. On the basis of markers of
cardiovascular morbidity such as left ventricular
mass index and left atrial index a threshold for
hypertension of 40% of high readings was pro-
duced. We have used this figure as our threshold of
hypertension. The age range of our subjects was
18-72 (mean 40.8 years, s.d. 13.4) was comparable
with those in White's study (23-72, mean 47,
s.d. 12).4 However, we recognize that our definition
of 'hypertension' does not take age into account
and thus is of limited value. Measurements of
cardiac target organ damage have been used as a
predictor of future morbidity and mortality but
longitudinal studies looking directly at BP load and
morbidity and mortality have not been performed,

and therefore whether ABPM can improve our
prediction of morbid events or accurately select
patients for treatment has not been firmly estab-
lished. One recent paper, which took the World
Health Organisation-International Society of
Hypertension guidelines as the standard for
deciding to treat mild hypertensives, concluded
that the predictive value of one 12 hour ABPM
recording was too low to detect those patients who
need treatment according to this standard.9

'White coat' hypertension is well documented3" 0
and is suspected where clinic readings vary from
hypertensive to normotensive values. Our results
indicate that although patients who have at least
one clinic diastolic BP of < 90 mmHg would
probably have a normal blood pressure load, a
significant number (35%) will have a high load.
Also where all the diastolic pressures were
>90 mmHg as many as 35% may have a non-
hypertensive pressure load.

Similarly, 50% of patients with a consistent
systolic BP of > 140 mmHg would have a normal
load and 30% of patients with at least one clinic
systolic BP of < 140 mmHg would have a high
load. This difference did not reach statistical
significance but this could be explained by a type 2
error. These findings indicate that clinic readings
can be misleading and add to the growing weight of
evidence"'14 that ABPM has much to offer in the
assessment of hypertension.
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