
The paper uses a new and untested method of
establishing homogeneous risk with respect to
perinatal mortality. It takes no account of several
variables known to be associated with differences
in perinatal mortality rates, such as maternal age,
maternal weight and height, legitimacy, social
class, smoking, diabetes, parity, and nutritional
state. Of these only parity is mentioned, and then
cursorily. Authors presenting a new method should
thoroughly explain the basis on which the new
approach is based and attempt to validate it before
proceeding to data analyses and drawing con-
clusions.
The logic of the paper is flawed. In essence,

the manoeuvre described by the authors can be
represented as follows. Let na and nb be the
number of women delivered in the consultant
unit and isolated general practitioner units,
respectively; ra and r, be the risk of perinatal death
in low and high risk groups given the best care,
respectively; and ma and m'a be the proportions of
low risk births in the consultant unit and isolated
general practitioner units, respectively. Then the
expected perinatal mortality rates (PNMR) are:

(1) PNMRa=mara+(l-ma)r, (consultant
unit)

(2) PNMRb=m'ara+(1-m'a)r, (isolated
general practitioner units).

Quite rightly, the authors reject the comparison
of crude rates because the proportions of low
and high risk vary in unknown proportions
between the two types of unit, doubtless with a
preponderance ofhigh risk groups in the consultant
unit. The authors therefore adjust the observed
rate to remove the second term of the equations
thus:

(3) Adjusted PNMRa=mara
(4) Adjusted PNMRb=m ara-

This is designed to allow direct comparison of
observed rates so that differences can be attributed
to the place of delivery. Published reports, how-
ever, suggest that this model is oversimplified.
There are probably many risk groups with ra, rb, rc
. . r, risk of perinatal death respectively and
ma, mb, mc ... mz proportions of each group in the
consultant unit and m'a, mb, m'c . m'z in the
isolated general practitioner units.

This implies that the equations have many more
terms than is suggested by the paper and are almost
certainly of the form

(5) PNMRa=mara+mbrb+mcrc * +mrz
(6)PNMRb=m'ara+m'brb+m'crc. +m'zrz.

Even if legitimate the manoeuvre in the paper
would reduce the terms by only a few risk groups,
leaving equations with fewer terms than (5) and (6)
but not with a single term. The paper depends on
this simplification to a single term, and if the paper
has not achieved this goal the data will necessarily
have the problems that beset observational studies
of perinatal mortality rates.
The logic of separating the integrated general

practitioner unit from the isolated units for the
purpose of analysing the risk associated with
general practitioner care is not clear. By the
method of the paper, comparing all general prac-
titioner deliveries with all consultant deliveries
gives a result that is far short of significance.
The authors present no useful data as to the

causes of the perinatal deaths examined. There is
no reason why the authors could not have assigned
avoidable and unavoidable causes to the deaths
in an unbiased way. The authors assume that
a finding of significance is proof of causality.
Conclusions should have been underpinned by
reference to causal mechanisms that are also shown
by the data.

Clearly, even if the paper is taken at face value
most of the conclusions drawn are unsupported by
the data presented. The paper is so unsound that it

cannot contribute to the debate on the safety of
delivery in isolated general practitioner units.

MARK CHARNY
Bath District Health Authority,
Bath BA I 3QE

1 Sangala V, Dunster G, Bohin S, Osborne JP. Perinatal mortality
rates in isolated general practitioner units. Br MedJ 1990;301:
418-20. (1 September.)

SIR,-The attack by Dr Vanessa Sangala and
colleagues on the skills of and care by general
practitioners in Bath health district who practise in
its isolated maternity units' will not only anger
them and local midwives but, sensationalised by
the media, cause anxiety to local mothers to be.

Hospital consultants commonly question
general practitioners' skills; my general practi-
tioner colleagues will agree with me that we are not
alone in making errors, yet it is rare to read
criticism aimed in the opposite direction.

I leave it to the statisticians to argue how fair it is
of Dr Sangala and colleagues to refuse to acknow-
ledge the consultant unit's responsibility for any
proportion of the perinatal deaths among those
transferred intra partum from general practitioner
units -it must be a comfort for the hospital staff. I
note that there are four abruptions in the general
practitioner unit and two in the consultant unit-it
is difficult to apportion blame, but these deaths
would greatly affect the low perinatal mortality
rates of 4-8 and 2 8 per 1000 births.
Only very recently has the presence of a consult-

ant at delivery in the Bath consultant unit been
more than a rarity. Not so long ago half the unit's
deliveries were done at St Martin's Hospital, which
had no paediatric care, and every baby requiring
emergency treatment was rushed 5 km across Bath
by unheated taxi to the Royal United Hospital.
The authors dismiss the psychological import-

ance of a normal delivery in friendly surroundings,
but the doctor's word is no longer law and mothers
properly demand the right to be heard. They had a
marvellous opportunity to be so at a recent well
attended meeting in Bath when the paediatricians'
views were put, as were those of midwives,
obstetricians, anaesthetists, general practitioners,
and the National Childbirth Trust and it was
overwhelmingly voted to support isolated general
practitioner maternity units in the terms Dr
Sangala and colleagues describe. With the appoint-
ment of a consultant to overview the units doctors
at last have the support they have needed.

JOHN E U MOXON
Frome,
Somerset BA 1 IEH
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SIR,-The comparison of consultant and general
practitioner units by Dr Vanessa Sangala and
colleagues typifies the problems of analysing small
numbers statistically.' They found 22 perinatal
deaths in the consultant unit, 25 in the isolated
general practitioner unit, and none in the integrated
general practitioner unit. Because of these small
numbers the authors had to use a 3 x 2 contingency
table for the analysis to be valid under Cochrane's
rules,2 rather than the simpler 2 x 2 table.
The 3 x 2 x2 can tell only that there was some

difference among the three groups. The 95%
confidence intervals for perinatal mortality rate
show that the most likely difference is between the
integrated general practitioner unit (O to 2-4
deaths/1000 births) and the isolated general prac-
titioner units (2-9 to 6-7), not between the consul-
tant unit (1 -6 to 4 0) and the isolated general
practitioner units.
The most important known factor influencing

perinatal mortality is difference in socioeconomic
state of mothers.3 The authors did not standardise
for difference in living standards between residents
of Bath city and those living in isolated Somerset
villages. Their conclusion that the adjusted peri-
natal mortality rate was higher in the isolated units
than in the consultant unit is totally unproved.

FRANK DOBBS
Drumcliffe,
County Sligo
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SIR,-Dr Vanessa Sangala and colleagues conclude
that "antenatal and intrapartum care were respon-
sible for the higher perinatal mortality rate in the
isolated . . . units."' They present insufficient
evidence to conclude that the deaths were prevent-
able.

Sixteen of the 25 deaths in the isolated units were
from antepartum asphyxia. The authors believe
that better selection and more consultant input
would have saved these babies. I would like to
know how they think such activities would help as
all the available reports show that there is no
effective intervention. They comment that three
mothers had not used kick charts, but a large trial
published last year showed that such charts have
negligible, if any, benefit.2
The authors believe that it is inappropriate for

the perinatal mortality rate to be higher in the
isolated units. This is not so. Even if all other
factors were equal (and we do not know that they
were) after antepartum haemorrhage women living
in rural areas are more likely to lose a baby than
those in urban areas because of the time to
caesarean section. This would be so whether the
isolated units existed or not.
The authors show an excess of deaths associated

with intrapartum asphyxia of0 9 per 1000 births in
the isolated units. I do not consider this alarming,
and for the authors to say that it is is alarmist. Their
conclusions that better training and selection of
cases and more consultant input are the answers
are unsupported. In particular no evidence is given
that further paediatric training would reduce the
number of deaths. Data for 1988 show a smaller
difference between isolated and specialist units
(3-2 and 2-6 per 1000 births respectively). These
figures were available to the authors before the
paper was accepted. What therefore is the purpose
of this paper other than to discredit general
practitioner care?

This is the second paper this year in which
hospital specialists have used the BMJ to expose
supposed defects in general practitioner and
midwife maternity care.' In neither have the
conclusions been supported by the evidence.
Dr Sangala and colleagues criticise others making
extrapolations from the data and repeat this be-
haviour themselves. In particular the statement
"the fact that it is not as safe to book for an isolated
general practitioner unit as for a consultant unit"
is dishonest. It remains the authors' belief.
The authors also say that their "fact" has not been
publicised. This is mischievous as it implies
deliberate withholding of information from
mothers. Such information did not exist.

It can be concluded from this paper that a
woman entering an isolated unit in Bath district
during 1984-7 had a chance of 998-5 in 1000 of
leaving hospital with a live child and a woman
entering the specialist unit had a chance of 999 4 in
1000. Given this information would women living
in rural areas decide to travel to Bath? Evidence
from consumer groups indicates that women prefer
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rural units. I believe that the authors underestimate
this and overrate the impact that skilled services
could make in further reducing the perinatal
mortality rate. Midwives, general practitioners,
and hospital specialists need to cooperate to
improve maternity care. I doubt that this paper
will help cooperation.

GAVIN YOUNG
Temple Sowerby,
Cumbria CAl 0 1RZ

1 Sangala V, Dunster G, Bohin S, Osborne JP. Perinatal mortality
rates in isolated general practitioner maternity units. Br MedJ7
1990;301:418-20. (1 September.)

2 Grant A, Elbourne D, Valentin L, Alexander S. Routine formal
fetal movement counting and risk of antepartum late death in
normally formed singletons. Lancet 1989;ii:345-9.

3 Bryce FC, Clayton JK, Rand RJ, Beck I, Farquharson DIM,
Jones SE. General practitioner obstetrics in Bradford.
BrMed3' 1990;300:725-7. (17 March.)

SIR,-As general practitioners who undertake
obstetric care in one of the isolated maternity units
described by Dr Vanessa Sengala and colleagues'
we are dismayed to find ourselves the target of
an invidious discussion implying antenatal and
intrapartum incompetence by general practi-
tioners. We endorse Dr David Jewell's view that
when doctors' clinical activity is under scrutiny
they should have an opportunity to respond to the
findings at the same time as the original publica-
tion.2
We believe that the study is flawed. The groups

of patients compared are assumed to be matched
for socioeconomic class but within Bath health
district there are geographical population differ-
ences. We suspect that the groups in the study
cannot be compared without considering the
impact this has.
During the three year study of 14415 deliveries

14 babies died during or after labour of asphyxia.
Six ofthe deaths were "attributed" to the consultant
unit and eight to the isolated general practitioner
units, in which roughly one third of all deliveries
took place. From this the assumption is made that
care at isolated general practitioner units is at fault.
Without going into the details of each case,
however, it cannot be assumed that these deaths
would have been prevented by delivery in the
consultant unit. Indeed the perinatal mortality rate
in general is now so low that it has been calculated
that it would take a study of 704 000 women at low
risk for a trial to have an 80% power to detect a 5%
difference in perinatal mortality rates.' The rest of
the discussion is based on the assumption that
the fault has been accurately defined, sited, and
analysed. Advice at this point about the future
training of general practitioners seems inappro-
priate.
We agree that any avoidable factors found to

have contributed to a perinatal death must be fully
aired locally and suggest a format such as the
confidential maternal mortality reports, which
educate without castigating. We have welcomed
new antenatal and intrapartum protocols and the
prospect of general practice obstetric contracts.
We are not happy at the tone of this paper and hope
that when the next three years' results are available
there will be input from the general practitioner
obstetricians for the discussion and conclusions.

HUW WILLIAMS
LINDA PARR
NEIL JONES

KEITH SMALES
Trowbridge Hospital, Trowbridge BA 14 8PH
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SIR,-Dr Vanessa Sangala and colleagues imply
(yet again) that general practitioners are unable to

provide adequate obstetric care.' The main
difference between the two types of general prac-
titioner obstetric units studied is found in the
words isolated and integrated. A further clue is
given when we read that "fetal heart monitoring
has become available in some [isolated] units."
Perhaps a lack of basic monitoring equipment
contributed to higher mortality rates in isolated
general practitioner units. Imagine the outcry if
selected consultant obstetricians had to work
without fetal heart monitors.

General practitioners can provide excellent
obstetric care if provided with the correct facilities
as they are in the integrated unit. This general
practitioner unit achieved the lowest mortality rate
of all. The practitioners are still normal family
doctors as in the isolated units, but for once they
have access to proper facilities.
The aim should be to provide the isolated units

with proper facilities so that they too can end up
with lower mortality figures than the consultant
unit.

MALCOLM PATCH
Chinnor,
Oxon OX9 4PX

I Sangala V, Dunster G, Bohin S, Osborne JP. Perinatal mortality
rates in isolated general practitioner maternity units. Br MedJ
1990;301:418-20. (1 September.)

AUTHORS' REPLY,-Dr Jenkinson's criticism of Dr
Sangala is misplaced. She has returned to the rural
African environment from which she came for
training.
We reported audit, and the discussion is there-

fore a matter for debate as there was no hypothesis
to test. Audit can yield many useful data as, we
hope, our paper has done. We believed at the
outset of the study that we would find a lower
perinatal mortality rate in the isolated units.
Dr Charny will know that the intended place of

delivery of those babies who died was usually
apparent from the notes but was checked at the
monthly perinatal mortality meeting (to which
general practitioners are invited) and then
presented to each isolated unit's general practi-
tioner link men at the maternity advisory com-
mittee, when the annual results and final results are
presented and discussed in detail. Some women
mnay have intended to deliver at the consultant
unit but delivered instead at an isolated general
practitioner unit a live baby, but we would not
have known-bias in favour of the isolated units.
Other bias in intended place of delivery is most
unlikely, and we know that most of our general
practitioner colleagues are quite happy to accept
the validity of the results but argue about their
interpretation. Some support our views.
Dr Charny's second point is incorrect. We did

not believe the groups to be homogeneous for risk.
We compared a group of supposedly low risk
deliveries with a group of mixed low and high risk
deliveries. His statistical comment is therefore
irrelevant. The reason for separating the integrated
unit is explained in the paper and we believe that
other readers will follow the logic and the discus-
sion of the results. We agree with Dr Dobbs that
the most striking differences are between the
isolated and integrated units and we believe that
this serves to emphasise our conclusions. It is not
an abuse of statistics.
We did not present data on causes of death

except in the form most recently recommended.
We did not wish to assign avoidable and unavoid-
able causes as this is often a matter of clinical art
and not science. Who is to say whether one general
practitioner, or consultant, did not notice an
abnormality that another general practitioner or
consultant might have spotted but that was not
found at necropsy on a macerated stillbirth?
Detailed case review has its place, and we referred
to some of the problems in the discussion.
We believe that consultant units have been

attacked more often than general practitioner units
in recent years. Dr Young was allowed to report his
audit claiming good results with less proof and
almost no objection.' Dr Moxon failed to read that
all but one transfer of live babies resulted in a live
birth; the one exception died within five minutes of
arrival-hardly time to pick up the pieces. We did
have poor facilities before 1981, but now that they
are improved should women not be able to take
advantage of them?
Dr Williams and colleagues comment that

704 000 deliveries are required to find a 5%
difference in perinatal mortality but the study does
not need to be so large if you find a difference of
70%. Their comment emphasises the remarkable
results we found.
We agree with the many comments on social

class, which we would have liked to analyse. There
are, however, socially deprived residents in Bath
and many socially advantaged residents in sur-
rounding areas.
We have to disagree with Dr Young in almost

every respect. He too suggests that we have ulterior
motives, but the BMJ is hardly likely to publish a
paper for that reason. We presented a new method
of looking at the problem and were disturbed by
the results. Surely it is self evident that training
after registration improves care-why else does the
Royal College of General Practitioners have a
postgraduate examination? Dr Young quotes our
1988 figures, which we find surprising as they are
still not available by parity. If total deliveries
are added now X2 increases to 9 0 (df=2:
0 001<p<0025).
The obstetricians in Bath recently gave up their

family planning payments to finance the new con-
sultant appointment so welcomed by Dr Moxon
and ourselves. Analysis of the results in a further
cohort will show Dr Young whether we can further
improve matters-but the facilities of isolated
units will never be able to match those of the
integrated unit as Dr Patch requests.

Maternal and perinatal mortality have not
improved by congratulating ourselves on success,
as Dr Young has suggested, but by concentrating
on the problems. We have every confidence that
most general practitioners in our district will
present a balanced view of the problem to their
patients, and we look forward to continuing to
work with them and, we hope, to improving their
results.

JOHN P OSBORNE
G D DUNSTER

S BOHIN
Royal United Hospital,
Bath BAI 3NG

I Young G. Are isolated maternity units run by general practi-
tioners dangerous? BrMed3' 1987;294:744-6.

SIR,-We, the general practitioner members of the
Bath health district maternity advisory committee,
wish to comment on the paper by Dr Vanessa
Sangala and colleagues.' The figures and some of
the authors' conclusions have been known for
some time and have been the subject ofconsiderable
local debate, both within the maternity advisory
committee and elsewhere.

At a meeting in 1988 the district health authority
listened to awide range ofopinion when considering
the future shape of the maternity services in the
district. Patients (represented by the National
Childbirth Trust and the community health
council), midwives, general practitioners, and
hospital doctors expressed their views. Figures
similar to those quoted in the paper were presented
at that meeting. Subsequently, the health authority
reaffirmed its support for the maintenance of the
isolated maternity units.
We question the primary conclusion of the paper

that "Both antenatal and intrapartum care were
responsible for the higher perinatal mortality rate
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