
the law faculty in Auckland, now includes a definition of
medical misadventure that covers a couple of pages. Most of
those at the conference thought that resorting to such
complexity was a prelude to disintegration of the scheme.
The usual reason for resisting no fault schemes is their

expected high cost together with the fact that the funds come
from public expenditure. The New Zealand scheme has been
a scapegoat for the collapse of the country's economy, and
many North American and European economies are running
up large budget deficits because governments are not contain-
ing public expenditure yet are unwilling to raise taxes. No
fault compensation schemes are unlikely to flourish in such
circumstances, and in Britain calculations from Paul Fenn of
Oxford University suggest that the present tort system costs
the NHS about £60m whereas a no fault scheme would cost
between £235m and £350m. NHS costs may well rise steeply
and a no fault scheme would compensate many more people
more efficiently than a tort scheme, but, with Britain heading
for a disastrous budget deficit, funding for a scheme is
unlikely to be forthcoming.

Another potential problem with no fault schemes is that
they do not provide accountability. Yet this, says Arnold
Simanowitz, the director of Action for the Victims of Medical
Accidents, is what accident victims want most. Donald
Harris, director of the Centre for Sociolegal Studies in
Oxford, argued that it was impossible for one system to
supply efficiently both compensation and accountability.
Other systems like practice guidelines, audit, education and
licensing, complaints procedures, and disciplining or retrain-

ing of the incompetent are needed to maintain accountability.
But economists at the meeting were bothered that replacing
tort with a no fault system removed financial incentives for
keeping up standards, and this anxiety has been important in
the revision of the New Zealand scheme.

So if the tort system is hopeless and no fault schemes
flawed, what options are there for compensating the injured?
The best system may be a development of social security
schemes for helping the severely disabled. Pauline Thompson,
director of the Disablement Income Group, described how
the costs of disablement have been grossly underestimated in
Britain and how social security provision for disabled people
is inadequate. But after the revision of the social security
system in Britain in 1988 the government introduced the
independent living fund for severely disabled people on low
incomes, and the fund's expenditure has increased from £5m
in the first year to about £100m in 1992-3. This growth shows
the scale of need-much of it, judging by regional variations
in payout from the fund, still unmet-and most of those at the
conference agreed that a scheme that got funds to such people
and avoided arguments over causation was better than a
scheme that allocated funds to particular categories of the
disabled, some of whom had relatively minor injuries.
Professor Harris suggested that if a no fault scheme for
victims of medical accidents is ever introduced in Britain it
should be reserved for those with high degrees of disablement
that last for a long time.

RICHARD SMITH
Editor, BMJ

Measuring case mix

Essentialfor managing resources; of less usefor managingpatients

"The care you provide for your patients costs too much."
"Your length of stay is longer than the regional average."
"The cost per patient is greater than it was last year, and we
are going to overspend."

Such statements are common in the fight to balance
budgets, and doctors find them difficult to respond to. How
may we ensure that the comparisons are fair? Are different
kinds of patients being treated? Are the patients in our unit
more likely to require expensive care because they have more
complicated illnesses? If they are then some of the difference
in costs may be due to the kinds of patients rather than to
differences in the efficiency of care. The problem is how to
determine the proportion that is due to the variation in clinical
case mix.

In principle, the solution should be easy. The population of
patients should be broken down into a few groups consuming
similar amounts of health care ("isoresource" groups). Com-
parison could then be made between groups after they had
been standardised to take account of the differing age mixes of
the populations (in much the same way as standardised
mortality ratios are calculated).

In practice, constructing satisfactory groups is not that
simple, and teams of researchers have been working on these
problems for at least the past 20 years. A history of their
endeavours in the United Kingdom has recently been pub-
lished.'

Early developments in this topic and much of the subse-
quent research have come from the United States. Among the
early pioneers a team at Yale, led by Bob Fetter and John
Thompson, developed a grouping system known as diagnosis

related groups (DRGs).2 The 467 groups were based on
diagnoses, procedures, and other information available in the
computerised hospital discharge record. The system was
therefore cheap and simple to apply and performed reason-
ably well in producing groups that consumed similar amounts
of resources. For these reasons it was adopted by the Medicare
administration as a pricing schedule for reimbursing hospitals
and has since been the focus of vigorous debate.

Until the introduction of resource management in 19863
interest in the use of case mix groupings in Britain was largely
confined to groups of researchers who wanted either to
explain variations in lengths of stay between hospitals' or to
examine the effect of introducing changes in management on
the mix of cases treated.5 The central philosophy of resource
management was the devolution of responsibility for the
budget to clinical directors. This required the development of
directorate budgets and monitoring expenditure against those
budgets. Directors rapidly realised that to develop budgets
that would meet their clinical work plans they needed
information on the resources each patient would be likely to
use. Equally, when monitoring expenditure directors needed
to know the expected costs of the patient's treatment. Only
then could the reasons for variances in budgets be deter-
mined. All this implied a grouping of patients into "similar
resource use" groups. The feasibility of using diagnosis
related groups for this purpose was evaluated and confirmed
in the pilot sites. As doctors began to understand diagnosis
related groups and the properties of the groups were examined
in more detail, however, it became clear that in England some
groups contained mixtures of patients that were not similar
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clinically or similar in their use of resources.6 For this reason a
programme to amend diagnosis related groups was initiated,7
and a new set of groupings (healthcare resource groups) are
now available for use in resource management sites. These
will be further developed over the next few years.

Until now case mix groupings in the NHS have been used
only in managing resources in hospital. The internal market,
however, requires a common set of treatment groups for use
in contracting between purchasers and providers. These
groups will have to be capable of identifying the population's
health care needs and assembling them into packages that
providers can offer to meet. Although final decisions have yet
to be made, the logic of using one of the available case mix
groupings seems compelling. For it to be workable, however,
the appropriateness of the groupings will have to be accept-
able to doctors. Much work needs to be done to ensure that
the groups are both clinically meaningful and homogeneous in
their use of resources. In addition, work is needed to extend
their use beyond the acute inpatient sector.

Finally, it should be understood that the purpose of the
analysis determines the method of grouping. For resource
management and setting and monitoring contracts it may be
right to use a grouping based on groups that consume similar
resources. An isoresource grouping, however, is not neces-
sarily useful for examining the quality and outcomes of care.

For this purpose groupings of patients with a similar prog-
nosis or severity of disease (iso-outcome groups) are needed.
Grouping case mix by diagnosis related group may be useful
to identify exceptional costs and lengths of stay but is unlikely
to be very useful for audit and quality assurance. For these
purposes severity ofillness systems, such as disease staging8 or
patient management categories,9 may be more useful.

HUGH SANDERSON
Director,
National Case Mix Office,
Wessex Regional Health Authority,
Winchester,
Hampshire S022 5DH.
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Breast feeding in the first six months

No needfor extra fluids

Although nearly all mothers in developing countries breast
feed, few do so exclusively.' Most supplement their milk with
water or teas, frequently from the first week of life. They do so
believing that such fluids will relieve pain (especially colic and
earache), prevent and treat colds and constipation, soothe
fretfulness, and, especially, quench thirst. Many doctors
encourage them, believing that extra fluids are necessary for
hydration. They shouldn't: supplementing breast milk in the
first six months of life is unnecessary and may be harmful.

Exclusively breastfed infants benefit most from the protec-
tion that breastfeeding offers against diarrhoea.2 S>upplement-
ing breast milk with water or teas significantly increases the
risk of diarrhoea. Studies in Peru3 and the Philippines4 found
that in infants younger than 6 months supplementing breast
milk with other fluids at least doubled the risk ofdiarrhoea. In
Brazil infants who received water, tea, or juice in addition to
breast milk faced a greater risk of death from diarrhoea.' Each
additional daily feed with these fluids substantially increased
the risk.

Infants who receive supplementary fluids have a lower
intake of breast milk than if they are exclusively breastfed6
and are also more likely to be breastfed for shorter periods.7 In
Brazil infants who were offered water and teas in addition to
breast milk in the first days of life were twice as likely to stop
breastfeeding before the age of 3 months than infants who
were exclusively breastfed.7 The use of these fluids may
therefore erode the substantial benefits of breastfeeding in
maintaining growth, reducing morbidity and mortality from a
range of causes, and increasing birth intervals.
The average daily fluid requirement of a healthy infant

depends on the concentration of the feeds, energy consump-
tion, and environmental humidity and temperature.8 Fluid,
consumption below what is required will lead to dehydration,
with increases in serum and urine osmolarity. Given the low

concentrations of sodium, chloride, potassium, and nitrogen
in breast milk, only a relatively small amount of the fluid
intake is needed for excretion of waste products. Calculations
indicate that healthy infants who consume enough breast milk
to satisfy their energy needs receive, with a considerable
margin of safety, enough fluid to satisfy their requirements,
even in hot and dry environments.8 9
To check the validity of these calculations six studies have

measured the urine osmolarity of healthy, exclusively breast-
fed infants in settings with high environmental temperatures
and varying degrees of humidity.69-3 Out of 572 samples that
were examined, 570 had an osmolarity that was within normal
limits. In only 14 samples did urine osmolarity exceed 700
mmol/l. In all but two samples, from children who were
nevertheless considered to have an adequate water balance,'2
the osmolarity was less than 1200 mmol/l. These results
support the theoretical calculations: osmolarity was main-
tained well within the normal concentrating ability of the
kidney under extremely hot and dry conditions.

Supplementing breast milk with non-nutritive fluids
undermines breastfeeding and substantially increases the
risks of illness and death from diarrhoea especially among
infants living in poor, unsanitary conditions. How, then, may
this unsafe and unnecessary practice be discouraged? Changes
in maternity services improve rates of exclusive breastfeeding
in the first weeks of life. 4 Ways to foster breastfeeding include
informing all pregnant women how and why to breastfeed,
helping mothers to initiate breastfeeding soon after birth,
allowing rooming in 24 hours a day, encouraging breastfeed-
ing on demand, and giving the infant no food or drink other
than breast milk unless it is medically indicated. ' Other
measures will, nevertheless, be important to ensure that
exclusive breastfeeding is maintained throughout the first
four to six months of life. These include protecting the rights
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