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SUMMARY
Background. Treatment of hypertension in the elderly sig-
nificantly reduces cardiovascular events and confers
greater absolute benefit compared with treating younger
adults. However, this group has been undertreated in the
past.
Aim. To perform a reliable and valid multipractice audit
of the current management of elderly hypertensive
patients.
Method. An observational study conducted as multiple
standardized audits in general practices. The notes of 6139
patients aged 65 years or over from 76 general practices in
Merseyside were examined to determine the percentage of
elderly patients who had their blood pressure recorded.
The percentages of hypertensive patients who were diag-
nosed, treated, and controlled was also recorded.
Results. Eighty-one per cent of the sample had their blood
pressure recorded. Fifty-three per cent of patients over the
age of 65 were identified as hypertensive; 64% of hyperten-
sive patients are receiving antihypertensive medication and
54% of treated hypertensive patients can be considered
controlled. However, very small changes in the criteria
used to define blood pressure control have dramatic effects
on the results. Digit preference and the number of available
blood pressure recordings also significantly affect the
results.
Conclusion. The management of hypertension in the elder-
ly by Merseyside general practitioners (GPs) gives better
results than predicted by the 'rule of halves'. Elderly hyper-
tensive patients are more likely to be detected and treated,
but only half achieve control to 160/90. The results are par-
ticularly sensitive to the degree of digit preference, the
number of available recordings, and to the precise defini-
tion used for control.
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Introduction
ECENT trials have illustrated that treating hypertension in
elderly subjects reduces the rate of cerebrovascular accidents

and is of greater absolute benefit than in younger patients. There
is evidence that hypertension is not well managed in this popula-
tion2'3 and that the rule of halves" still applies (i.e. that only half
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of hypertensive patients have their blood pressure measured, half
of those identified are treated, and only half of those treated are
controlled). Improved control of hypertension will be a key fac-
tor in achieving reduction in mortality from cerebrovascular acci-
dents.

Doctors may remain reluctant to manage older hypertensive
patients aggressively because of confusion over the appropriate
level of hypertension at which to initiate treatment, the appropri-
ate level of control to be achieved, uncertainty of the hazards of
isolated systolic hypertension, and fear of adverse effects of
treatment.7

Audit of hypertension management in the community is some-
times claimed to be simple,8 yet such audits are more complex
than apparent at first.2 Much of this complexity lies in the
absence of a uniformly accepted and easily applicable definition
of hypertension. A recent study9 illustrates how the diversity of
existing guidelines can influence the results of such audits.
Published audits have demonstrated considerable variation in
their reported frequency of hypertension, treatment, and con-
trol.'0 However, different definitions of hypertension and control
have been used, impeding the direct comparison of different
studies.11"2 Also, audits of hypertension are hindered by their
failure to consider factors such as digit preference'3"14 and the
limited number of available recordings. Furthermore, considering
hypertension alone without the assessment of other risk factors
may be unsatisfactory.9
We investigated the current diagnosis, treatment, and control

of blood pressure in an elderly population in a multipractice audit
using a standardized approach established by a previous study
(M Cranney, S Barton, and T. Walley, Auditing the management
of hypertension in British general practice: a critical literature
review, unpublished ms). We explored how various factors influ-
ence the results of an audit of the management of hypertension in
the elderly.

Method
We conducted a cross-sectional observational study of the
recorded management of hypertension between September 1990
and August 1995 in a sample of elderly Merseyside patients.
From the 308 practices in four family health services authority
areas, 103 were selected randomly and invited to conduct a stan-
dardized practice audit, with the help of audit assistants trained
and funded by the researchers. The anonymized results of each
audit, including individual patient data but without identifiers,
were released by the practices to form a central database.
The audit was designed to select every 10th patient from a list

of all patients aged 65 or over who were registered with the prac-
tice on 1 September 1995. Their records, including handwritten
notes, hospital letters, and computer files, were examined by the
audit assistants. The most recent blood pressure readings (up to a
maximum of three), cardiovascular drug therapy and its stated
indication, and any diagnosis of hypertension were recorded.
The criteria used to identify hypertensive patients and patients

with controlled blood pressure are shown in Box 1. Following
the conservative approach taken by Fahey and Lancaster'5 for the
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purposes of assessing the control of blood pressure, we included
only those recordings taken after the most recent change in any
antihypertensive medication. Some patients changed their antihy-
pertensive treatment in the study period, and not all had record-
ings after this change.
The apparent management of hypertension in a population

may be affected because patients are grouped into practices, with
patients in any one practice managed differently from patients in
other practices.9"16"7 To assess any clustering bias, we estimated
the population parameters with and without weighting of each
practice's results by the number of patients aged over 65 years at
that practice. The difference produced by weighting was small
for all parameters (never more than 3.7% of the corrected pro-
portion), and so only unweighted results are presented. The
median and interquartile range of the proportion for each individ-
ual practice were calculated and are presented together with the
mean for the whole sample.

Statistical analyses were performed using the Stastical
Package for the Social Sciences (SPSS).

Results
Seventy-six practices agreed to participate in the study, and the
audit assistants examined the notes of 6139 people (median age
was 73 years, interquartile range 69 to 78 years; 58% female).

Box 1. Definition of hypertension and control of blood pressure.
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Practices included in the study did not exhibit statistically signif-
icant differences from practices in the catchment area in any of
the following characteristics: age and sex distribution; mean list
size; the percentage of single-handed practices; the percentage of
training practices; and the percentage of fundholders. There was
a non-significant tendency for training and fundholding practices
to be included in the sample.
A total of 4946 patients had a blood pressure recording in their

notes [population mean was 80.6%; median practice value was
86%; interquartile range of practice values (IQR) 77% to 90%].
In all, 11 441 blood pressure recordings were noted by the audit
assistants and were used within the audit to assess the prevalence
of hypertension.
The two criteria for hypertension each identified similar num-

bers of hypertensive patients (Table 1). By applying both criteria,
42.5% of patients were identified as hypertensive. For those
patients with a blood pressure recording in the notes, relatively
more patients were identified as hypertensive (mean = 52.1%;
median = 51%; IQR = 45% to 58%).
There is marked digit preference, with 86% of all systolic

pressures and 77% of all diastolic pressures ending in zero. The
combinations of systolic and diastolic blood pressure recordings
were sharply limited by this, with 47% of all recordings account-
ed for by only 11 combinations (e.g. '140/80' accounted for
7.8% of all recordings). This tendency did not change apprecia-
bly between 1990 and 1995.
The number of blood pressure recordings in the notes of each

patient has a marked effect on the results of the audit. This is
most evident in the assessment of the percentage of hypertensive
patients currently being treated with antihypertensive medica-
tion: 30% for those with one recording compared with 80% in
the group with three recordings (Table 1). Overall, 64% of
hypertensive patients received antihypertensive drugs (median =
66%; IQR = 57% to 76%). The mean systolic pressures were
higher in the patients with three recordings; these patients were
more likely to be labelled hypertensive, to be on antihypertensive
therapy, and to be over 75 years of age.

Fifty-six per cent of all patients on antihypertensive drugs had
their treatment changed during the study period, and 29% did so
in the year before the audit. Therefore, after applying the inclu-
sion criterion from the Method section, only 1324 patients pro-
vided the 3002 eligible recordings that could be used to assess
control.

Table 1. The effect on the results of different total numbers of blood pressure (BP) records per patient.

Number of BP records per patient 0 1 2 3 1-3 0-3

(A) Characteristics of each group
Number of patients with that number of readings 1193 1233 931 2782 4946 6139
Mean of the mean BP for each patient - 146.7/82.6 147.2/82.9 150.9/83.8 149.2/83.3 -

Standard deviation of the mean BP for each patient - 20.2/9.6 18.2/8.7 16.6/7.5 . 18.3/8.5 -

Number on antihypertensive drugs for any reason 144 289 317 1035 2297 2441
Number (%) of patients aged 75 years or over 451 (38%) 503 (41%) 385 (41%) 1250 (45%) 2138 (43%) 2589 (42%)

*B) Patients with hypertension
Identified by criterion 1 31 76 136 1029 1241 1272
Percentage of all patients 2.6% 6.2% 14.6% 37.0% 25.1% 20.7%
Identified by criterion 2, but not by criterion 1 0 509 268 561 1338 1338
Percentage of all patients 0.0% 41.3% 28.8% 20.2% 27.1% 21.8%
Identified by at least one of the two criteria 31 585 404 1590 2579 2610
Percentage of all patients 2.6% 47.4% 43.4% 57.2% 52.1% 42.5%

(C) Hypertensive patients on treatment
Hypertensive patients on antihypertensive
medication for any reason 31 178 204 1268 1650 1681

Percentage of hypertensive patients 100% 30.4% 50.5% 79.7% 64.0% 64.4%
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Hypertensive patients are those meeting at least one of the
following criteria:

Criterion 1: explicitly diagnosed hypertension
People with clearly labelled notes also receiving
antihypertensive drugs (patients labelled but not receiving
drugs were not considered hypertensive)

Criterion 2: high blood pressure record
Systolic mean or diastolic mean pressure at or above critical
levels

Blood pressure control was defined as systolic mean and
diastolic mean pressure below critical levels in hypertensive
patients on antihypertensive drugs. Blood pressure readings
were restricted to those measured since the last change in
antihypertensive medication

1147



M Cranney, S Barton and T Walley

Table 2 demonstrates the combined effect of digit preference
and number of blood pressure recordings on the assessment of
control. The significant influence of digit preference is shown by
altering the criteria for blood pressure control from <160 and <90
(i.e. 160/90 is considered uncontrolled) to 160 and c90 (i.e.
160/90 is considered controlled). The effect was greatest for
those with only a single blood pressure record, with the propor-
tion of treated hypertensive patients who were classified as con-
trolled more than doubling (26% versus 62%). This effect
decreased with an increased number of available recordings per
patient. Overall, 37% of patients with an available blood pressure
recording were controlled to <160 systolic and <90 diastolic
(median = 37%; IQR = 25% to 50%), and 54% were controlled
to .160 systolic and .90 diastolic (median = 54%; IQR = 42%
to 67%).
Assuming that our sample was representative and that 81% of

all hypertensive patients had their blood pressure measured, we
have included a comparison of our results with the traditional
rule of halves (Table 3), using the altemative values for control
demonstrated in Table 2.

Discussion
This study is the largest reported audit of hypertension manage-
ment of the elderly in United Kingdom (UK) general practice.
One important finding is that hypertension in this group seems to
be better managed than predicted by the 'rule of halves'. Eighty-
one per cent of our random sample had their blood pressure mea-
sured and, considering the size of our sample, it is likely that
81% of 'true' hypertensive patients in this population had their
blood pressure recorded.

All audits of medical records are subject to the severe limita-
tion that, as observational studies, they can only make use of the
available data. For example, there is often no means of testing
the accuracy of the label of hypertension found in some notes.
A proportion of the diagnoses will be erroneous, and some
patients may have been successfully withdrawn from unneces-
sary anti-hypertensive medication.18 We therefore adopted a con-
servative approach, as have others,'5 by setting criterion 1 to
exclude patients labelled as hypertensive but not currently on
treatment.

Guidelines stress the need to base judgements about the diag-
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nosis and control of hypertension on many recordings taken over
a period.'9'20 However, when interpreting an audit, the desired
number of recordings are frequently not available, sometimes
simply because they have not been taken during the study period,
but also because frequent medication changes reduce the number
of recordings available to estimate control.2' To restrict the
analysis to patients with three records introduces a significant
bias, as these patients are not typical (being more likely to be
elderly, labelled hypertensive, and on treatment). To use fewer
recordings introduces two different biases. The first difficulty is
that single recordings vary more than the means of two or three
recordings. As a result, more patients appear to be hypertensive
when judged against a fixed blood pressure threshold. This effect
is evident in Table lB, in which it can be seen that the proportion
of patients at or above a threshold (criterion 2) falls from 41.3%
to 20.2% as the number of records used to form the mean
increases.
The second difficulty stems from the digit preference in the

recording of blood pressure,'314'22 which has a profound impact
when only single recordings are available to assess control
(Table 2). We found that most recordings end in zero, so that
effectively the unit of measuring blood pressure was 10 mmHg.
This is in stark contrast to an earlier survey of attitudes among
GPs, who claimed to record blood pressure to the nearest
2 mmHg.23 This has an important message for everyday clinical
practice: digit preference places a severe limitation on the ability
to identify true mild hypertensive patients, even when using a
moderate number of recordings, and may well lead to patients
being treated unnecessarily.

It is not clear how GPs achieve digit preference, that is
whether they round up, round down, round to the nearest decade,
or even if they use a figure such as 160/90 as a label for a
dichotomous variable, hypertensive or not hypertensive. The
influence of digit preference may explain the startling effect
upon the assessment of control; by simply changing the defini-
tion of control from <160/90 to 160/90, the proportion of hyper-
tensive patients achieving control changes from 19% to 28% (see
Table 3). This area would be a suitable subject for further work.
How GPs should audit their own performance depends on the

purpose of the audit. As a guide to one's changing performance,
consistent use of any reasonable criteria is appropriate. Other
authors maintain that such an audit can be performed effectively

Table 2. Audit results showing the effect on the estimates of control of different numbers of blood pressure (BP) records per treated
hypertensive patient.

BP records after the last change in medication 0 1 2 3 1-3 0-3

Hypertensive patients on antihypertensive
medication for any reason 357 367 236 721 1324 1681

Blood pressure controlled <160 and <90 - 94 91 302 487 -

Percentage of treated hypertensive patients 25.6% 38.6% 41.9% 36.8%
Blood pressure controlled <160 and <90 - 227 125 368 720
Percentage of treated hypertensive patients 61.9% 53.0% 51.0% 54.4%

Table 3. Comparison of results with 'the rule of halves'.

Rule of halves This audit

Control <160/90 mmHg Control c160/90 mmHg

50% BP measurement in last five years 81% 81%
x 50% Hypertensive patients on therapy x 64% x 64%
x 50% Treated hypertensive patients with controlled BP x 37% x 54%
= 12.5% Proportion of hypertensive patients achieving control = 19% = 28%
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and reliably.24 However, the biases considered in this paper
become important when comparing differences in management
between groups, and may explain some of the variation in the
reported frequencies of hypertension awareness, treatment, and
control noted in a recent review of different population studies.'0
To prevent such biases from occurring, a uniform approach is
required when reporting such audits for the purpose of education
and research. In our current study, we have therefore attempted
to examine all of the key areas expected in an audit of this type
comprehensively.
Does the 'rule of halves' still apply? Table 3 shows that the

proportion of hypertensive patients with a blood pressure record-
ing, who are on treatment and achieve control, is substantially
higher (28%) than predicted by the 'rule of halves' (12.5%).
Even using conservative criteria, without correction for the small
number effect and counting all those with a mean pressure of
160/90 as uncontrolled, the result is still better than the 'rule of
halves' (19%). The 'rule of halves', therefore, does not describe
the management of hypertension in the elderly of Merseyside;
the difference is largely attributable to increased measurement
and readiness to treat.
Our results contrast with a recent survey.6 Some of the dis-

crepancy may be attributable to the different methods used in
audits and in surveys; for example, some patients asked in sur-
veys may not be aware that they are being treated for hyperten-
sion. Fahey and Lancaster'5 used similar criteria to those used in
this study and found comparable results; in their study, for exam-
ple, 77% had at least one blood pressure record in the previous
five years and 42% of those labelled as hypertensive were ade-
quately controlled.
The use of a threshold in an audit oversimplifies the concept of

control. A practice achieving mean pressures in all patients just
above the threshold would perform badly in such an audit, per-
haps despite having substantially reduced the residual risk of
stroke and myocardial infarction in their patients: future audits
may aim to quantify residual, avoidable cardiovascular risk. We
deliberately chose not to incorporate other risk factors in this
audit, in part for simplicity, but also because in the elderly an
audit of blood pressure alone remains a valuable method of
assessing cardiovascular risk,25 and because of the incomplete-
ness of recording of other risk factors.2S28 Furthennore, there is
little evidence about the beneficial effects of modifying certain
other risk factors in this age group.29 It is important to note that
the influence of digit preference and the small number of avail-
able blood pressure recordings will impact just as greatly on the
calculation of absolute cardiovascular risk as it does on simpler
audits of blood pressure control.
Even if no longer accurately described by the 'rule of halves',

treatment of hypertension in the elderly still seems inadequate.
There is a need both to increase our readiness to treat the elderly
and to control blood pressure more frequently to 160/90 30,31 or
even to 150/90 .32 The standardized audit used in this study will
enhance educational strategies by allowing valid comparison
with similar audits"'33 and by focusing attention on the problems
of digit preference and the frequent paucity of blood pressure
recordings.
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NEW FROM RCGP SALES...
Introducing two new designs ofRCGP mugs, suitable for
everyday use at a very reasonable price.

White lOfl oz earthenware mug with Royal College of
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The deadline for receipt of applications is October 1, 1998.
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To obtain a brochure and application materials, please
contact Robin Osborn, Director, International Program in
Health Policy, The Commonwealth Fund, One East 75th
Street, New York, NY 10021, United States (Telephone
212/606-3809, Fax 212/249-1276, Email ro@cmwf.org),
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SERVICE FOR
PRISONERS

The Service provides medical care for prison-
ers to a standard equivalent to that in the
National Health Service, and employs over
250 doctors, both full time and part time.
A programme of training is provided which
recognises the specialist nature of medical
work in prisons to include management: the
syllabus leads to the acquisition of a Diploma
in Prison Medicine.
All facilities and equipment are provided and
all employed doctors are indemnified by the
Service. Prison medicine is a challenging and
rewarding area of medical practice. Vacancies
exist both for full time and part time posts in
many parts of England and Wales.
Doctors who are interested are invited to
write or speak to:

Dr Roy Burrows,
Directorate of Health Care,
Cleland House, Page Street,
London SW1P 4LN,
Tel: 0171-217 6550,
Fax: 0171-217 6412.
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