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Blood pressure measurement at screening
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As part of an epidemiological study of hypertension, an analysis was made of the general practitioner records
of all attenders at a screening survey. A blood pressure recording, made before screening, was found in 37 9
per cent of cases. The pressures obtained correlated well with those obtained by the screening unit, though the
practitioners' readings tended to be lower. Further cases of hypertension were found, not diagnosed by the
screening unit; the estimate made of the prevalence of hypertension at the survey could be corrected by
inclusion of these cases.

Chest pain, headaches, lightheadedness, and dizziness were common reasons for blood pressure measure-

ment in general practice, but these symptoms were not associated with a rise in the blood pressure; symptoms
were not helpful in the diagnosis of hypertension.

Someform of screening programme is necessary to detect cases of hypertension. This could be carried out
by general practitioners.

The place of screening surveys in the detection of
cases of hypertension is controversial (Sackett,
1974; Hawthorne, 1975; Turner and Ball, 1975;
Sackett and Holland, 1975), and the point may not
be resolved until current clinical trials show
whether the large number of cases with mild
hypertension will benefit from treatment (Peart,
1973; Abernethy, 1974; Miall and Brennan,
1975; Wilhelmsen, 1975). If treatment is shown to
be worth while, then screening programmes may
be necessary as most cases are symptomless. It is
not known, however, what proportion of the popu-
lation has already had blood pressures measured in
the course of routine clinical practice, or what
proportion of hypertensives are already diagnosed.
We report the results of an examination of general
practitioner records of 3001 subjects all of whom
subsequently attended an epidemiological screening
survey. A study was made of the frequency of and
reasons for blood pressure recording in general
practice, together with a comparison of blood
pressures measured in the two ways. Furthermore,
the figures for the prevalence of hypertension
could then be adjusted to include the general
practitioner data.
Received for publication 24 May 1976

Methods

An epidemiological screening survey was carried
out by the Glasgow M.M.R. cardiorespiratory
screening unit (Hawthorne et al., 1972) in the
Burgh of Renfrew during March and April 1972.
3810 residents aged 45 to 64 were eligible and
3001 (78.8%) attended. Blood pressure was
measured using the London School of Hygiene
sphygmomanometer (Rose et al., 1964) and data
on the prevalence of hypertension at screening are
published elsewhere (Hawthorne et al., 1974). As
part of the study, with the consent of the 9 general
practitioners of the Burgh, none of whom had
previously had a special interest in hypertension,
an examination was made of the N.H.S. medical
records of all subjects screened.

All blood pressure readings made before the
screening survey were recorded, with the reasons
for measurement, where these were apparent.
Detailed information was also obtained of anti-
hypertensive therapy up until the time of screening.
Statistical analysis of the general practitioner and
screening readings was carried out on an I.B.M.
360168 computer.
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Table 1 Frequency of prior blood pressure measurement in relation to age, sex, and height of the blood
pressure at screening

Number (and %) with previous blood pressure recording in general practitioners' notes

Diastolic blood Males Females Total
pressure at (M +F)
screening (mmHg) Age 45-54 Age 55-64 Total Age 45-54 Age 55-64 Total

<59 1 (33 3%) 2 (33-3%) 3 (33 3%) 4 (44 4%) 0 (-) 4 (33 3%) 7 (33-3%)
60-69 13 (52 0%) 11 (36-6%) 24 (42 9%) 22 (37-3%) 12 (63 2%) 34 (43 6%) 58 (43 3%)
70-79 37 (23-1%) 34 (31-8%) 71 (26-6%) 72 (35-1%) 47 (40 2%) 119 (37 0%) 190 (32-3%)
80-89 70 (28 0%) 58 (32 5%) 128 (30 3%) 98 (36 8%) 90 (41-9%) 188 (39-1%) 316 (35 0%)
90-99 47 (27.3%) 59 (41-8%) 106 (33 9%) 78 (42 9%) 86 (50 6%) 164 (46-6%) 270 (40 6%)
100-109 27 (36-5%) 27 (36 0%) 54 (36-2%) 20 (38-5%) 54 (53-5%) 74 (48-4%) 128 (42 4%)
110-119 7 (41-2%) 10 (435%) 17 (425%) 19 (760%) 20 (606%) 39 (672%) 56 (57 1%)
120-129 3 (50-0%) 3 (33-3%) 6 (40 0%) 2 (50%) 4 (44-4%) 6 (46 2%) 12 (42 9%)

>130 1 (20 0%) 4 (57-1%) 5 (41-7%) 0 (-) 3 (60%) 3 (42 9%) 8 (42-1%)

Total 206 (28-8%) 208 (36 4%) 414 (32-2%) 315 (39-2%) 316 (47 0%) 631 (42-8%) 1045 (37-9%)

Results

General practitioners' records were traced in
2760 (92%) of the 3001 subjects attending. Of
the 241 cases whose records were not located, 141
attended practitioners outside Renfrew and 41 had
died: in only 59 cases were the notes not accounted
for.

FREQUENCY OF BLOOD PRESSURE
MEASUREMENT
1045 (37 9%) of the 2760 records examined con-
tained a blood pressure reading taken before the
screening (Table 1). The frequency of recording
among women (42.8%) was higher than among
men (32.2%), reflecting women's greater frequency
of visiting their general practitioners (Beevers
et al., 1975). Older subjects (aged 55 to 64) had
had their blood pressure recorded more frequently
than subjects aged 45 to 54. No data were available
on the length of time patients had been on in-
dividual general practitioner's lists.
The frequency of blood pressure recording was

also slightly higher among subjects whose blood
pressure was high at the screening survey (Table 1)
though the proportion was usually below 50 per
cent.
While this may be the result of a tendency for

hypertensives to have their blood pressure measured
more often than normotensives, it is also possible
that practitioners had measured blood pressures
more often but recorded them in the notes only
when they were found to be raised.

Fig. 1 shows the year of the earliest blood pressure
measurement in the notes. The older subjects
appear to have their blood pressure reading
earlier, but it is suspected that some of the earlier
sheets in the NHS records folder may have been
lost or discarded, thus accounting for the apparently
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Fig. 1 The year of the earliest blood pressure reading
found in patients' notes.

low frequency of blood pressure recording before
1967. In addition, the increasing rate during 1971
and 1972 may reflect an increased interest in blood
pressure by the practitioners, especially at the
time that the screening survey was being planned.
Within the age range studied (45 to 64 years),
routine obstetrical screening and the use of oral
contraceptives was not a factor to explain the
higher rates of blood pressure recording among
women.

In 189 subjects a recording had been made after
1 January 1972, i.e. within two or three months of
the screening in March and April. These readings
correlated closely with the screening readings
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Fig. 2 Regression lines relating earliest diastolic blood
pressure measurement in general practice to blood
pressure at screening in 1972.

(r=+0±5411, P<0O001) and similar correlations
were obtained for earlier years though there was no

tendency for the regression lines to move nearer to
450 with the passage of time (Fig. 2). General
practitioner readings taken within three months of
screening in 1972 tended to be lower than the
screening readings at higher levels of pressure while
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Fig. 3 Comparison of diastolic blood pressure recordings
in 1972 in general practice and at screening (189
subjects).

the opposite was the case at lower pressures (Fig. 3).
The former may reflect the quieter and more relaxed
conditions under which general practitioners
measure blood pressure in their clinics, and the

Table 2 Reasons for blood pressure measurement

Symptoms or reasons for Males Females All
BP measurement

No. No. (and %) Mean No. No. (and %) Mean No. No. (and %) Mean
with (±SEM) with (±SEM) with ( +SEM)
diastolic BP diastolic BP diastolic BP diastolic BP diastolic BP diastolic BP
2100 mmHg 2100 mmHg >100 mmHg

Reason not stated in records 84 22 (262) 91 1 (1-4) 107 15 (14-0) 900 (1 1) 191 37 (19-4) 90 5 (0 8)
Routine medical examination 95 13 (13-7) 89-4 (1-6) 149 33 (22-1) 92-9 (1-6) 244 46 (18-9) 91-2 (1 1)
Previously diagnosed as

'hypertensive', original BP
recording missing 14 6 (429) 97 7 (3-1) 38 9 (23 7) 95-6 (4-2) 52 15 (28 8) 96-1 (2-1)

Receiving drug with antihyper-
tensive effect (including
diuretics). Original untreated
BP recording missing 14 7 (50 0) 96-3 (4-1) 42 19 (45-2) 97-6 (3-8) 56 26 (46 4) 96-8 (1-8)

Chest pain, angina, myocardial
infarct 85 17 (200) 89-9 (1-2) 49 18 (36 7) 94-8 (2 0) 134 35 (26-1) 91-7 (1 1)

Lightheadedness, dizziness,
faintness 40 6 (15-0) 82-3 (1-3) 70 15 (21-4) 88-7 (1-4) 110 21 (191) 87-0 (1 1)

Headaches 25 9 (360) 91-4 (2 9) 70 20 (28 6) 92-3 (1-5) 95 29 (30 5) 92-0 (1-3)
Breathlessness, cardiac failure 16 5 (31-3) 92-7 (4 7) 32 9 (28-1) 91-5 (2-4) 48 14 (29-2) 919 (2 2)
Depression, anxiety 16 4 (25-0) 88-6 (33) 27 12 (444) 97-7 (2-2) 43 16 (37 2) 94 3 (1 9)
Menopausal symptoms - -- - - 33 7 (21-2) 90-2 (1-5) 33 7 (21-2) 90-2 (1-5)
Peripheral vascular disease 11 1 (9 1) * * 2 1 (50 0) * * 13 2 (15-4) * *
Epistaxis 4 2 (50 0) * * 6 4 (666) * * 10 6 (600) * *
Visual symptoms 6 3 (50 0) * * 2 2 (100) * * 8 5 (62 5) * *
Stroke 3 0 (0) * * 2 1(50-0) * * 5 1(20-0) * *
Renal disease or infections 1 0 (0) * * 2 0 (0) * * 3 0 (0) * *

Total 414 94 (22-6) 89-9 (0-6) 631 168 (26 5) 92-4 (0-5) 1045 262 (25-0) 91-4 (0-4)

*Too few cases for means to be calculated.
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latter a tendency to measure the pressure less
accurately using conventional sphygmomanometers
when the diastolic blood pressure is found to be
below 90 mmHg.

SYMPTOMS AND BLOOD PRESSURE
The reasons or symptoms leading to the earliest
blood pressure recording are shown in Table 2.
Often no reason was given; routine medical
examination by practitioners or blood pressure
measurement recorded in hospital letters were also
a common explanation.

Chest pain, lightheadedness, dizziness, fainting,
headache, breathlessness, and symptoms of anxiety,
depression, or the menopause were common,
while stroke, epistaxis, and renal symptoms were
rare. There were no significant differences in
the blood pressures recorded for each reason or
symptom among men or women, though men
complained more frequently of chest pain, and
women with depression or anxiety tended to have
slightly higher diastolic blood pressure.

PREVALENCE OF HYPERTENSION
At the screening survey, 468 subjects (15.6%) had
diastolic pressures of 100 mmHg or more. In 448
of these the records were traced and 204 (45.5%)
had a previous blood pressure recording in their
notes, though only 138 (30-8%) had a previous
recording of 100 mmHg or more. A further 60
cases who were receiving antihypertensive therapy
had diastolic pressures less than 100 mmHg at
screening, and it is reasonable to include these in
calculations of the prevalence of hypertension.
Of this total of 508 cases, 264 (62.0%) had previous
blood pressure readings in their notes, but in only
198 (39-0%) was this 100 mmHg or more; a total
of 134 (26.4%) were receiving antihypertensive
therapy. However, examination of the records also
revealed a further 132 cases whose diastolic pressure
was less than 100 mmHg at screening but who
had previous readings above this level. None of
these was receiving antihypertensive therapy. If
these cases are added then the grand total is 640
hypertensives, past or present, which is equivalent
to 23-2 per cent of the population studied. Of
these, 396 (61.9%) had previous blood pressure
recordings in their notes, though in only 330
(51.6%) was this 100 mmHg or more.

THERAPY
A total of 134 subjects were receiving antihyper-
tensive therapy at the time of the screening. Fig. 4
shows the blood pressures of these patients, as
judged by the screening readings and the most
recent general practitioner reading.
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Fig. 4 General practitioner and screening diastolic
blood pressure recordings in cases receiving antihyper-
tensive therapy. Ten of the 134 cases who were on
treatment at the time of screening had just started this
and had no general practitioner blood pressure reading
while on treatment.

The diastolic pressure was greater than 99 mmHg
in 56 per cent of subjects at screening, but in only
37 per cent when seen by the general practitioner.
As before, this may reflect the more basal conditions
under which the practitioners measure blood
pressures, but observer bias may also be present.
Antihypertensive drugs used included methyldopa
alone in 36 per cent and a thiazide diuretic in
24-4 per cent. Beta-adrenergic receptor blocking
drugs were used in only 1-5 per cent of cases, and
it is of interest that 14-5 per cent of cases were
receiving a rauwolfia derivative. These represent
drugs chosen in 1972, before the recent increase in
interest in the use of beta-adrenergic receptor
blocking drugs in the treatment of hypertension.

Discussion

By relating the information from the general
practitioner records search with the data from the
screening examination, a more complete picture
has been obtained of the prevalence of hyperten-
sion. This confirms that hypertension is very com-
mon in the West of Scotland (Hawthorne et al.,
1969) and that a large number of cases are undiag-
nosed. Direct comparison with other studies is
difficult, as in some of these the figures for prior
diagnosis were based on patients' awareness of
hypertension, rather than direct study of the
clinicians' records (Wilber and Barrow, 1972;
Schoenberger et al., 1972). It is possible that more
patients may have had their blood pressures
measured in the past, but, especially when the
blood pressure recorded was not raised, it may not
have been written down in the limited space
available in the notes or, as stated earlier, the older
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notes may have been lost. There was, however, no

evidence to support Sackett's (1974) contention
that the majority of hypertensives detected at
screening have already had a blood pressure check.
This view, however, may be true of screening
examinations among casual attenders rather than
studies of defined populations (Wilber and Barrow,
1972; Schoenberger et al., 1972; Silverberg et al.,
1974; Schnohr and Hansen, 1975).
The lack of association of hypertension with any

particular symptom makes it unlikely that hyper-
tensives present to their doctor with a diagnostically
useful complaint. The relation between headache
and hypertension is not a close one. Al Badran et al.
(1970) found no relation except in severe cases and
others (Waters, 1971; Weiss, 1972) have found no

relation at all. More recently, Bulpitt et al. (1976)
have suggested that headache, lightheadedness, and
faintness are related to hypertension. However,
Stewart (1953) has drawn attention to the import-
ance of awareness of the diagnosis in relation to
reported symptoms, and this may account for the
differences found when comparing studies of
hospital patients with studies of populations.
However, headache is a common reason for blood
pressure measurement in general practice (Hodes
et al., 1975). Epistaxis is also commonly related to
hypertension (Mitchell, 1959) though in this study
it was an uncommon reason for blood pressure
measurement.

It is also commonly held that anxiety and
depression are related to hypertension. In this
study the slightly higher blood pressures among
female subjects presenting with these symptoms
were not statistically significant. While some

studies have suggested that hypertension may be
related to stress (Robinson, 1962; Sainsbury, 1964)
others have not confirmed this (Davies, 1970).
Hypertensives certainly show features of anxiety
on being told of their raised blood pressures
(Stewart, 1953).

Antihypertensive therapy, where given, fre-
quently failed to reduce diastolic blood pressure to
below 100 mmHg. While any reduction is worth
while (Hamilton et al., 1964; Veterans Administra-
tion Co-Operative Study Group, 1967, 1970),
prognosis is likely to be better if the diastolic blood
pressure is maintained below 100 mmHg (Beevers
et al., 1973; Taguchi and Freis, 1974).
We conclude that in routine general practice in

Britain under the National Health Service less
than half of the middle-aged population have their
blood pressures measured and that only about 50
per cent of hypertensives are diagnosed. To detect
the remainder, some form of screening programme
is necessary, though this might be carried out by the

practitioners themselves (Beevers, et al., 1975).
Such surveys as have been conducted have, in
general, proved successful (Sinclair, 1969; Hart,
1970).

We are grateful for the co-operation of the Provost
and Town Council, and the family doctors of
Renfrew, as well as many voluntary organisations.
The work was supported by the Renfrewshire
King Edward Memorial Trust, the Scottish Home
and Health Department, and the Greater Glasgow
Health Board.
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