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patient who, because of a peculiarity of
her immunology, consistently produced
a false-positive test result. In probabilis-
tic language, the issue is are there risks
of both random errors and patient-spe-
cific errors? It is important to distin-
guish between them. Suppose a test has
a false-positive rate of 10%. If this is
truly random error, the probability of
two false-positive results in the same
person is 1%, and the probability of
three false-positive results is tiny. But if
it is due to there being 10% of healthy
people for whom the test is invalid and
who consistently give a positive result,
the probability of two false-positive
results in the same person is 10%, and
the probability of three false-positive
results is 10%!

Major textbooks of medicine have
excellent chapters on decision-making.
These warn about limitations of sensi-
tivity and specificity (eg, that data from
the general population may not apply to
people who have tested positive in
screening). But, other than this, little is
said about reasons for errors in testing,
and the consequences for how sensitiv-
ity and specificity should be used. In
most cases, the impression given is that
errors occur completely randomly.
However, it appears that White’s exam-
ple, in which repeated testing led to
repeated errors, is not unique.

Lee2 writes as follows: “Suppose a
low-risk patient has an abnormal lung
ventilation–perfusion scan. Obtaining
that same test result over and over will
not truly raise that patient’s probability
of coronary disease further and further.”

Perhaps Goldman3 had something
similar in mind when writing, “It may

be quite difficult to distinguish random
laboratory errors from test results that
might be falsely positive or negative
because of coexistence of a process that
can affect the test”.

Lists of possible reasons4,5 for errors
include both short-acting (eg, distract-
ing external noise, and biochemical
effects of foods recently eaten) and
long-term (eg, physical handicaps, and
demographic factors) influences.

I wonder if information about tests
should routinely include separate ran-
dom and patient-specific components of
sensitivity and specificity. For example,
it might be stated that a false-positive
rate of 15% arises from 10% random
errors and 5% patient-specific factors,
or that a false-negative rate of 10%
arises from 3% random errors and 7%
patient-specific factors. This is the con-
clusion I have been led to by White’s
article.
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IN REPLY: Many factors potentially con-
tribute to error in generating a diagnos-
tic test result, and include random pre-

analytical errors arising from patient
preparation and specimen collection,
random errors associated with the act of
measurement, and systematic errors
caused by, for example, drug interfer-
ence. Tested individuals may also har-
bour an interfering substance, such as a
drug or immunoglobulin. The theoreti-
cal and practical description of these
components of test error is generally
well understood and documented by
laboratories, and the basics of test error
and diagnostic sensitivity and specificity
are taught in medical schools. However,
I think trying to apply probability data
to a test result for a specific patient is of
limited value to the treating doctor.

The commoditisation and automa-
tion of much of pathology testing con-
tributes to a perception that tests are
100% reliable, and there is also a per-
haps related decline in communication
between requester and provider. Most
tests have limitations, many inconse-
quential, some important and patient-
specific. Although Hutchinson draws a
valid conclusion, I hope readers also
concluded that communication with
diagnostic laboratories remains impor-
tant for safe patient care, and that test
results still need to be interpreted in the
context of other clinical information
about a patient, and not accepted with-
out question. ❏
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TO THE EDITOR: In reviewing the CD-
ROM containing an integrated set of
Therapeutic guidelines (eTG complete),1

Mann noted that, although utility was
improved, the cost was high ($220 for a
first user, and $110 for each subsequent
user, compared with $264 for a set of
the printed volumes which could be
shared within a practice).2

Unfortunately, the cost of distilling
evidence-based knowledge is also high,
especially for publications that require
regular review and update. In addition,
there are extra costs involved in elec-
tronic conversion (text to HTML),
reformatting material to fit computer
screens, creating expandable and col-
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lapsible tables of contents (JavaScript)
and searchable indexes. There is also a
need to ensure that the electronic ver-
sion works with a range of common
operating systems (Windows, Macin-
tosh and Linux) and with varied and
ever-changing web browsers (eg, Net-
scape and Internet Explorer). In short,
producing electronic versions of print
publications requires additional
resources, stringent quality control and
considerable pre-release testing.

In the near future, guideline produc-
ers face an additional technological
challenge: the need to move from
“static” HTML-tagged documents to
“active” XML-tagged documents, in
which the data elements and underlying
logic are machine-readable and thus
capable of interacting with the health
worker and the emerging electronic
medical record (computerised decision
support).

These developments (and Mann's
concerns) raise the question as to who
should pay for best-practice guidelines,
including the evolving electronic con-
version. Currently, the Australian gov-
ernment appears to lack a coherent
approach to the provision of health
information, at least with respect to
best-practice clinical guidelines. For
example, the Federal Government cur-
rently funds revision, production and
distribution of The Australian immunisa-
tion handbook3 and the Manual of use
and interpretation of pathology tests.4

More recently, the government has
commendably funded a national sub-
scription to the Cochrane Library.
However, the government does not fund
other equally valuable resources, such
as the Australian medicines handbook5 or
Therapeutic guidelines.1 The latter sur-
vive solely on a user-pays market model.

It can be argued that it is time that the
government adopted a more even-
handed approach to stimulate the
uptake of national best-practice guide-
lines and related services, perhaps by
reimbursing health workers who sub-
scribed to such services with practice
incentive payments. This would lower
the cost of practitioners acquiring
national information resources, pre-
serve the market model and assist
guideline producers to meet the ongo-
ing challenges of electronic conversion
by improving their income stream.
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TO THE EDITOR: I was pleased to read
the article on Ross River virus (RRV)
disease by Mylonas and colleagues,1

because it included information on the
cost of the disease. This makes it much
easier to do something practical from a
government and health economics per-
spective about the problem of RRV. The
cost of $1018 per patient, including
costs of negative tests looking for cases,
sums to a total estimated cost to the
nation of $5 million per annum (based
on the reported average of 5000 cases
per year in the study by Harley and
colleagues2). Of note, $567 was spent
per patient on diagnostic tests (56% of
the total cost per patient), while the
authors noted that in many cases the
condition was self-limiting.

I begin to wonder what is the use of
spending $567 per patient diagnosed to
prove a largely self-limiting condition
that is treated symptomatically? Ban-
ning RRV testing could save $2.8 mil-
lion per annum, which would be
immediately available for mosquito con-
trol measures, and perhaps vaccine
research, to reduce the burden of RRV
disease. We could model the impact of a
vaccination program — vaccine devel-
opment cost, vaccine unit production
cost, vaccine delivery, population target,
and savings in disease prevented — to
determine whether funding of vaccine
research is worthwhile.

The point is that without economic
data we cannot make sensible “evi-
dence-based” clinical management
decisions. We are trapped in a scientific

paradigm, and the health system imple-
ments unpopular cost–control interven-
tions because it needs to control
spiralling costs. We clinicians need to do
better.

If other researchers would follow the
lead of Mylonas and colleagues and
explore the economics of their subject,
we would be able to make more rational
choices about healthcare. It is up to
clinicians to understand the economic
agenda and suggest interventions that
make both economic and clinical sense.
We can then begin to make more effi-
cient and rational use of our health
dollars, relieving stress on a stressed
system.
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TO THE EDITOR: Dugdale proposed
recently in the Journal that people who
have a skin reaction to mosquito bites
are less likely to be infected by Ross
River virus than those who do not.1 As
he quotes Kumar, who made a similar
comment about malaria infection,2 one
could presumably extend his idea to
other conditions transmitted by mos-
quitoes. This accords with my own per-
sonal experience of dengue fever
acquired in Fiji.

While serving there, I had two sepa-
rate proven infections with dengue
virus. As I react very little to mosquito
bites, I could not identify the time of
infection. Indeed, on the first occasion,
I had just returned from a three-month
stay in Adelaide and could not recall
being bitten by a mosquito at all. In
contrast, my wife, who developed large
weals whenever bitten, went through at
least three epidemics of dengue without
being infected.

My advice to travellers who consult me
is that there is an advantage to reacting
badly to mosquitoes, as one is then more
likely to take anti-mosquito precautions,


