
treatment criteria were in agreement (see table II).
This observation was true for measurement both by the
physician and by the monitor. If the disagreement
was due to a technical error we would expect the
measurement error to be greatest in this group of
patients. In fact, the measurement error in each group
was related to the absolute blood pressure level, as
expected from figure 1. Another explanation could be
an inappropriate choice of the treatment threshold.
The arbitrarv criterion based on reference values
obtained in normotensive subjects, however, and the
optimal threshold as determined by the receiver
operating characteristic curve had comparable
decisional value. The sensitivity and specificity of the
former method were 61-4% and 78 1% respectively,
figures not significantly different from those obtained
by using the curve (7055% and 81-8% respectively).
Consequently, it is unlikely that the classification
obtained here would be altered by the use of a
normality criterion derived from a larger sample of
normotensive subjects. Classification errors reflect the
random variation of blood pressures around the
decisional threshold rather than an inappropriate
choice of threshold or technical error in measurement.
We conclude that in a population of patients with

mild hypertension a single 12 hour ambulatory blood
pressure record selects the same proportion of patients
to be treated as the WHO-ISH criteria.

Divergent conclusions, however, are often drawn at
the individual level, which means that a single 12 hour
ambulatory monitoring record cannot be proposed as a
substitute for the WHO-ISH recommendations. The
simultaneous use of the two methods in the same
patient would result in confusion for both patients and
physicians, as well as increased health care costs. In
the absence of a prospective study comparing the
incidence of cardiovascular complications in two
groups of patients randomly allocated to one method or
the other, a rational choice between these two methods
for this type of patient is not possible. This problem is
currently being researched by the home versus office
monitoring (HOME) study.22 In the meantime the
WHO-ISH recommendations remain a reasonable
option which takes into account the results of major
large scale multicentre controlled trials.
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Risk stratification for open heart
surgery: trial ofthe Parsonnet
system in a British hospital

Samer A M Nashef, Frances Carey,
Maureen M Silcock, P K Oommen,
Richard D Levy, M T Jones

Operative survival, the most important performance
indicator in heart surgery, is affected by preoperative
risk factors.'2 Operative mortality cannot reflect the
quality of treatment without knowledge of predicted
mortality as determined by these risk factors. We
applied Parsonnet's risk stratification system' to
patients undergoing open heart surgery at Wythen-
shawe Hospital. The system allocates additive pre-
dicted mortality percentage points to 14 risk factors:
age, sex, obesity, hypertension, diabetes, renal failure,
previous cardiac surgery, preoperative intra-aortic
balloon, catastrophic state, poor left ventricular
function, left ventricular aneurysm, catheter laboratory
complication, valve operation, and combined coronary
and valve operation.

Patients, methods, and results
All patients undergoing open heart surgery in the

year from 1 March 1991 were studied. Risk data were
obtained from the case notes by audit staff, who are not
medically qualified. One of us (SAMN) was available
to help locate or interpret data in case of difficulty.
Predicted mortality was calculated and recorded pre-
operatively for every patient. Patients were classified
into five risk groups: good (predicted mortality 0-4%),
fair (5-9%), poor (10-14%), high (15-19%), and
extremely high risk (20% or more). Operative mortality
was defined as death temporally or causally related to
surgery (death within 30 days of operation or in the
same hospital admission as operation, regardless of
cause). Information was entered into a database and
results analysed by X test for trend.
There was little difficulty in data collection. Audit

staff spent an average of 10 minutes per patient in
obtaining information from the case notes and less than
five minutes per patient in entering data into the
computer. Information was available unambiguously
in 92% of patients and obtained with medical help in
the remaining 80/o. Of 1071 patients studied, 202 were
female (19%), 97 were older than 70 (9%), 317 were
hypertensive (300/%), 85 were diabetic (8%), and 17
were morbidly obese (2%). Left ventricular function
was good in 70%, fair in 26%, and poor in 4%. Only 11
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Predicted versuis actual ntiortaltit peLr nrsk group Jsr all patients and f.rr patienits undergoing isolated coron?are
surgee. (Figures in parentheses are 95% confidence intervals)

All patients Coronarv patients

Actual Predicted Actual Predicted
No of operative operative No of operativ c operative

Risk deaths/No of mortality mortality deaths/No of mortality mortalitv
group patients (°) (%) patients (%1/) ("'.)

Good 7/571 1.2 (0 3 to 2-0) 1 4 7/527 13 (0-4 to 2-2) 1 5
Fair 10/251 4 0 (16 to 6 4) 6 3 5/137 3 7 (0-6 to 6 8) 6 1
Poor 10/162 6-2 (2S5 toQ99) 11 8 4/48 8.3 (0 5 to 16 1) 11 0
High 3/49 6 1 (0 to 12.8) 16 8 1/7 14 3 (O to 39 2) 16 2
Extremely high 6/38 15 8 (4 2 to 27 4) 29 5 1/3 33 3 (0 to 86) 54-0

Total 36/1071 33(23to43) 58 18/722 25(14to36) 34

patients (1%) were in a catastrophic state. The com-
monest operation was isolated coronary surgery in 722
patients (67%). The two lower risk categories com-
prised 77% of patients with 53% in the "good risk"
group.
There were 36 operative deaths (3/4%). Actual and

predicted death rates are detailed in the table. Although
actual mortality fell short of predicted mortality in all
groups, there was a significant linear relation of
increasing mortality by increasing risk (p<0 001).
Results were analysed separately for patients under-
going isolated coronary artery surgery (table). Statistical
analysis also supported a linear relation (p < 0 00 1).

Comment
Health expenditure restriction has increased aware-

ness of the cost of treatment. The importance of case
mix in cost comparison4 also applies to quality com-
parison, which is or should be of equal interest to
health purchasers. Quality is notoriously difficult to
measure, and interinstitutional comparisons may mis-
lead if not based on sound data. Cardiac surgery is
relatively simple to audit among medical specialties:
most operations are coronary or valve procedures with
predictable results. Although the dictum "cut well,
sew well, get well" holds true to a large extent in
cardiac surgery, institutions (and surgeons) with higher
than average operative mortality may rightly attribute
it to having a large proportion of high risk patients in
their caseload. Such beliefs cannot be validated unless
operative mortality figures are reported in conjunction
with risk stratification.

It may be argued that the lowest possible mortality
should nevertheless be the aim, thus reflecting both
quality of care and judicious case selection. This is
fallacious in cardiac surgery because patients who
benefit most from operation are often, paradoxically,
those at high risk. For example, patients with poor left
ventricular function, despite increased surgical mor-
tality, gain more from coronary surgery than lower
risk patients with normal left ventricular functions.5
Similarly, patients with an acute structural defect
such as postinfarction septal rupture have a high
surgical mortality, but mortality with non-surgical
treatment approaches 100%. If these patients are
denied surgery most will die, yet operative mortality
will be reduced.
Our study shows that the Parsonnet system is

applicable to British cardiac surgical practice with little
effort and minimal demands on medical time. Some
surgeons and cardiologists are dismayed that the
system excludes their "favourite" risk factors: unstable
angina, lung disease, and severity of coronary lesions
are conspicuously absent but are difficult to define
(unstable angina), not always documented (lung
disease), or both (severity of coronary lesions). It is
because such factors are excluded that the Parsonnet
system is objective and easy to implement. Our study
leads us to recommend it for assessing cardiac surgical
results in the United Kingdom.

We are grateful to Mr H Moussalli, Mr R A M Lawson, Mr
A K Deiraniya, Mr A N Rahman, and Mr C S Campbell for
allowing us to study their patients. We thank Dr E Kyprianou,
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Authority.
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ONE HUNDRED YEARS AGO

PUBLIC CONVENIENCES FORWOMEN.
The long suffering of women from want of free latrine
accommodation in places of public resort, streets of cities,
railway stations, etc., seems at length to have attracted
such sustained attention in the daily and weekly press and
at the meetings of vestries, county councils, railway
directors, and others in authority that the grievance seems
to be in a fair way of abolition. The Times, by opening its
columns to the wail of those who have felt aggrieved by the
latest device for the abstraction of the unwilling copper
from female suffering humanity, namely, the penny-in-
the-slot system, has done excellent service towards the
abolition of that special impost, and the whole vicious
principle on which it rests; for, why should females pay for
an accommodation that is free to men? The London County
Council, by recognising the right of each sex to public
conveniences free of cost to the users and constructing a
plentiful number of the same in the most densely-
thronged thoroughfares of the metropolis, has conferred a
boon on women which is in the highest degree worthy of
imitation by other municipal authorities; and now that the
Secretary of the London and South-Western Railway has

promised, on behalf of his directors, that the objectionable
penny-in-the-slot system shall be abolished at the stations
of that improving railway, it is much to be desired that
other boards of directors will see their way to a prompt
decision in the same direction. A calm perusal by each
director of the recent public correspondence on the
subject, in which the inconvenience of present arrange-
ments-often entailing positive cruelty on unwary females
-was well portrayed, would probably lead to a complete
abolition, not only of the slot device, but also of the whole
system of compulsory payment by women. The with-
drawing rooms must of course have caretakers or they
would become unfit for use. Let the directors, if they
fear the expense of retaining these attendants, permit
voluntary contributions from the well-to-do, and there is
no reason to fear that the shareholders would then be
called upon to bear any of the expense incurred for the
attendants' wages. The present arrangement, at any rate,
is a very real and pressing grievance, and need only be
dispassionately considered to meet with the prompt
condemnation of all right thinking men and women.

(BMJ 1892;ii;:703)
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