
play their part in maintaining public confidence in the
judgments of professionals. In the United States, where
relationships between doctors and the medical industrial
complex are much closer than in most other countries,9 10 the
public already has severe doubts about how much doctors'
judgments are influenced by financial gain. Other countries
have a chance to prevent the proliferation of such public
doubts.
To attempt to abolish conflict of interest is impossible, and

I have heard it argued that the only person who does not have
some sort of vested interest in a subject is somebody who
knows nothing about it at all. Some conflicts of interest can,
however, be avoided: none of our editorial staff have shares in
any company whose share price might be affected by
information we might publish; if we go to a meeting or on a
trip to produce a report then we go at our own expense; and we
avoid asking anybody who has a strong conflict of interest to
write us an editorial or referee a paper for us.
The commoner remedy for conflict of interest is disclosure.

We plan as soon as possible to include the source of funding
for a research study in all scientific papers, and we want
authors and referees to let us know of any conflicts of interest
they may have. We will send them a document explaining
what we mean by conflict of interest and ask them to sign
saying they have no conflict of interest, or to explain the
nature of any conflict. Sometimes we may decide that our
readers should know about a conflict of interest and we will
then publish a note on the conflict-after consultation with
the authors or reviewers. To disclose a conflict of interest

about a piece ofwork does not mean that the work is worthless
(otherwise there would be no point in publishing it); but
readers will want to consider that information along with
many other factors in making their own judgment on the
work.
The BMJ has for several years subscribed to the uniform

requirements of the Vancouver group that ask authors to let
us know about conflicts of interest, but people rarely do so.
Now we are moving the policy along by always recording the
source of funding for research,. asking people to sign a
document, and sometimes disclosing conflicts. Perhaps we
will eventually have to do more. The editors of the New
England Journal of Medicine have said that "most academic
institutions and journals have not gone far enough in dealing
with this problem"8-and that is still truer on this side of the
Atlantic.

RICHARD SMITH
Editor, BMJ
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Assessing the human condition: capture-recapture techniques

Allows accurate counts ofthose difficult to reach populations

Evaluating the human condition occurs in many disciplines-
for example, epidemiology, sociology, political sciences,
criminology, and market research. Despite advances in these
fields progress has been sluggish compared with that in the
"hard" sciences. A primary force for rapid developments in
these sciences has been the discovery and use of new
technologies (for example, the polymerase chain reaction,
electron microscopy, carbon-14 dating), which increase the
precision of measurement and reduce costs, resulting in a
rapid accumulation of knowledge.12 Human population
science has society as its laboratory and "counting humans" as
its basis. Counting techniques, however, have changed little
this century. The use of capture-recapture techniques could
bring about a paradigm shift in how counting is done in all the
disciplines that assess human populations.

Historically, the main approach to evaluating human
populations has been to find the members of a community
with a characteristic of interest and count them-for example,
researchers have counted people with a particular disease
(epidemiology), income level (economics), and party affilia-
tion (political science). This approach is rooted in the belief
that one needs to count and classify everyone to know
about them. Complete enumeration, though, is costly and
inefficient. Alternatives such as sampling a small group and
extrapolating the results to a region or nation have been
developed. These techniques may, however, be slow, costly,
limited, and "foreign" to the people who need the data for
policy-for example, governments.
Governments typically cannot wait for population scientists

to come up with answers to their urgent questions. Instead
they extract data from vast repositories of routinely collected
lists of people categorised according to social, medical, or
demographic factors. But because these lists may be incom-
plete, the conclusions may be flawed. Could the technique of
capture-recapture provide an answer to this impasse of accu-
rate but limited data versus inaccurate but broad based data?

Counting is not limited to humans. Animal population
scientists share many goals with human population scientists,
but in terms of the data they have collected the animal
scientists are way ahead. This is because animal ecologists
recognised that a complete count of wildlife was impossible
and quickly scrapped human demography's goal of complete
enumeration. Instead, they developed intuitive estimators of
the population based on incomplete sampling; that ofcapture-
recapture.3

It works like this. If you wanted to ascertain the number of
fish in the Sea of Galilee you would go out and catch fish, tag
them, and then release them. On subsequent days you would
net fish again and note the number of tagged fish in the catch.
By using a simple formula one can estimate the total number
of fish, with confidence intervals surrounding the estimate.
This approach collects samples (lists) and looks for tags
(duplicates) and from this determines the degree of under-
counting. The sample is then adjusted for the degree of
ascertainment. Further advances include log linear modelling
(to evaluate and control for the degrees of dependency among
samples) and "open" system models (which permit migration
in and out).35
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Much of what we know about the size, distribution, and
characteristics of wildlife populations is based on this and
other approaches to counting with incomplete enumeration.
As a result, we know considerably more about the global
numbers of eagles, sperm whales, and bison6 than we know
about the number and distribution of people who are
unemployed, sick, or hungry in our societies.
Demography also has a long history of evaluating under-

counting and to a limited extent has employed capture-
recapture methods to adjust counts.7 However, there still
lingers from demography (for example, the census and vital
statistics) the fundamental belief that anything less than
counting every person is "imperfect." Our animal ecologist
friends would argue that trying to count everyone is a noble
but futile and expensive goal.8
Using capture-recapture techniques as a primary means of

monitoring the human condition could bring substantial
benefits. With readily accessible or newly collected lists, broad
and inexpensive measures of events shaping humankind
can be obtained at both the community and the national
level. Human population scientists have avoided using such
methods mainly because they believe that the low and variable
degrees of ascertainment of lists yield "shoddy" data and
therefore flawed conclusions. Yet estimates of bird, fish, and
mosquito populations show that the degree of undercounting
can be estimated precisely and used to adjust for the degree of
ascertainment. These estimates are more accurate than those
derived from available lists, either alone or aggregated. We
must therefore break away from two basic tenets of human
population scientists: that undercounting is bad and that we
need to count everyone.9

Capture-recapture would be useful in any discipline that
counts people. To cite one example, most countries routinely
collect data on occupational injuries. These data lists are
usually incomplete, yet important policy decisions are based
on them. Typically, occupational injuries are identified to
governments by multiple sources. These sources are pooled
together, the duplicates taken out, and the names aggregated
into a single list which forms the basis of the published
''occupational injury statistics.'" Many other examples of
incomplete government lists exist (for example, those of
unemployed people, disabled people, and places treating
patients with cancer).
Most academics scoff at using multiple data sources

provided by government because the sources' degree of
ascertainment varies. By using information on the duplicate
data, capture-recapture techniques can formally measure the
degree of undercounting in the individual sources. Estimates
could be adjusted for the degree of undercounting and thus
the statistics move beyond the aggregated "count" and closer
to the "truth."
Another perceived disadvantage of this approach is that the

criteria for entry in a particular list may not be consistent.
Although the criteria for listing someone as socialist, jobless,
disadvantaged, Asian, art patron, or occupationally injured
may vary considerably within and between lists, assessing the
sensitivity and specificity of the individual items on the lists is

possible. Once determined, estimates derived from capture-
recapture can then be adjusted for the diagnostic accuracy of
the lists.

This is not to say that capture-recapture is perfect-30 to 40
years of work has been needed to evaluate the method in
animals.' The assumptions now need to be assessed in human
populations, but, given our current knowledge, the techniques
offer a viable alternative or companion to current methods.
The ramifications are immense: for the first time we could

have widespread, accurate, and cost effective assessments of
people's conditions. For both population scientists and
governments, statistics would be more accurate and cheaper.
This could lead to a new approach towards measurements in
society and applying accurate knowledge to policy.

In future capture-recapture could be coupled with some of
the remarkable advances in global telecommunications.'01'
Accurate tele-monitoring of humans could be available from
community level to global level on an almost daily basis. The
accuracy of the data that inform government for decisions on
public health and welfare could dramatically increase while
costs fall. Two papers recently published in the BMJ give
an idea of this method's exciting potential to count difficult
to reach populations-female streetworking prostitutes in
Glasgow'2 and homeless people in Westminster (p 27).1"
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Correction

Long term management ofpatients after splenectomy
An editorial error occurred in this editorial by Mary McMullin and George
Johnston (27 November, p 1372). The last sentence of the first paragraph should
read ".... varies from 0 9% to 6-9%" (not from 0-9% to 69% as published).
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