
seems to have paid little attention to research when framing
the manpower proposals, and similarly the NHS review
devotes only a non-committal paragraph to research.6 Yet the
opting out of teaching hospitals, the high costs of providing
treatment in research oriented hospitals, and the possibility of
paying doctors at local rates may all undermine clinical
research. It is also unfortunate that the government has not
replied to the important report from the House of Lords on
medical research despite its publication a year ago.,

But the issue that neither the House of Lords nor the
Academic Medicine Group has considered adequately is the
problem of concentration of medical research in Britain. The
group has accepted the principles ofconcentration, selectivity,
priority setting, and better management of the resources
needed for research but has not perhaps accepted the
consequences. Thus the group says: "Internationally com-
petitive academic clinical departments will need a broad range
of skills including top class clinical investigation combined
with advanced basic science. There is little sign that many
departments can meet these demands." It says too: "The size
of most British academic departments now is often inade-
quate to meet the demands of modern clinical education
and research." Yet the group rejects the three tier system of
universities put forward by the Advisory Board for the
Research Councils (type R universities doing internationally
competitive research across the board, type X doing it in
selected subjects, and type T doing only a small amount of
research needed to support teaching)2; and the group's first
recommendation is that "teaching must take place in schools
where high quality research is in progress."

The nettle has not been grasped. It is impossible that all
of Britain's 28 undergraduate medical schools will be able
to conduct internationally competitive research; indeed,
the skimpy evidence available is that it is a fiction that
all schools are producing such research at the moment.8
Preliminary data suggest, for instance, that only four medical
schools in Britain produce more professors and readers than
they consume (J Anderson, personal communication). We
may be close to an R, T, X system already, and it may be
dogma that medical students have to be taught in an
environment where high quality research is in progress. Many
probably are not, certainly in most subjects. The advisory
board argued- from anecdotal evidence in the United States-
that students may be better taught in institutions in which
teaching rather than research is the priority.2 The British
medical research and education community has not yet faced
this difficult question head on-but it needs to.

RICHARD SMITH
Assistant editor, BMJ
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Screening: the inadequacy of population registers

Screening will fail if population registers are not improved

The current enthusiasm for screening may be stymied by the
inadequacies ofpopulation registers. The registers being used
by district health authorities to screen for cervical cancer are
the name and address lists of general practitioners' patients
held by family practitioner committees. These will also be
used for the national breast screening programme and are
sometimes used by health authorities for screening the
elderly. The information available from these lists may not,
however, be of sufficient quality to deliver these services.
A recent survey of the health of all people aged 85 and over

living in City and Hackney Health Authority found that the
family practitioner committee's list was less accurate than
expected.' According to estimates from the Office of Popula-
tion Censuses and Surveys and the London Research Centre
the number of people aged 85 and over living at home in City
and Hackney in 1986 was between 1400 and 1700. Yet the
family practitioner committee's list contained the names and
addresses of 3018 people within this category. Validity
checks-with the electoral roll, postal screening question-
naires, and household checks by interviewers-found that
this sample was inflated with the names of people who had
died or moved. Two thirds of the 3018 addresses from
the family practitioner committee's list were inaccurate.
Preliminary checks made in 1988 on the accuracy of the
addresses of younger people held by the family practitioner
committee showed that halfof those for people aged 65-74 and
two fifths for people aged 75-84 were inaccurate.

The inaccuracy rate of family practitioner committees' lists
increases with the age of the population, partly due to
increased mortality. These findings are particularly relevant
for screening programmes for the elderly and for attempts to
screen older women for breast and cervical cancer. Inaccuracy
rates for younger people are also unacceptably high. Invita-
tions for cervical cytology screening are generally sent to
women aged 35-65 (in some districts the minimum age is
lower). Research has shown that between an eighth and a
third of non-responders to postal invitations had moved from
the address listed on family practitioner committees' registers
(or in a few cases had died) and therefore did not receive their
invitations.2-6
Women in the lower socioeconomic classes, who are at the

highest risk of cervical cancer, are likely to be overrepresented
among those who do not receive an invitation for recall
because of moving house.3 One study in a deprived inner city
area showed that over half of non-attendances for cervical
screening were caused by administrative errors in the family
practitioner committee's call-recall system; prominent among
the reasons for these were incorrect addresses.7 This problem
is worse in inner city areas because of their high population
turnovers.8
About three million people each year change their general

practitioners in England and Wales. Although three quarters
will have registered with a new general practitioner within
three months,7 problems arise with patients who change their
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address, remain with the same general practitioners,3 but do
not notify them of the change. Problems also arise with
practices that fail to update their records or fail to notify the
family practitioner committee of changes. One study found
that family practitioner committees are notified in only about
a quarter of casesi' Computerisation of family practitioner
committee records highlights rather than solves these
problems.8

Between three quarters and nine tenths of people consult
their general practitioners in a year. Consultation rates are
higher among women and elderly people-the target popula-
tions for current screening programmes and case finding.9 If
receptionists routinely checked patients' addresses as they
consulted the practice and immediately notified changes to
the family practitioner committee then addresses could be
updated for most patients at little cost.

Given the capitation fee system on which general practice is
based the potential savings to the Treasury from regularly
updated lists of patients would be substantial. If these savings
were released to family practitioner committees they might be
used to employ clerical staff specifically to check addresses
and death returns at regular intervals. The breast screening

programme, like the cervical screening programme before it,
will fail unless this problem is solved.
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Regular Review

Mononuclear phagocytes

Recent research suggests a large repertoire ofactions

The mononuclear phagocyte system comprises peripheral
blood monocytes, their bone marrow precursors, and tissue
macrophages.1 Monocytes and macrophages were once
thought of as solely phagocytic, but we now know that
they have many important and diverse functions, including
induction of acute phase responses,2 regulation of haemo-
poiesis,3 activation of the immune' and coagulation5 systems,
killing oforganisms6 and tumour cells,7 and tissue remodelling
and repair.8
Monocytes are formed in the bone marrow, which they

leave soon after maturation, passing through the peripheral
blood to the tissues (figure).9 Human monocytes circulating in
the blood have a half life ofabout three days.'0 On reaching the
tissues the monocyte is called a macrophage. The total
number of tissue macrophages greatly exceeds the number of
circulating monocytes, perhaps by a factor of 400.11 Macro-
phages are found throughout the body but are particularly
prominent in the spleen and lymph nodes, pulmonary alveoli,
liver (Kupffer cells), peritoneum, and skin (Langerhans
cells).'2 The exact life span of tissue macrophages is not
known but seems to be months rather than days. Once
monocytes leave the circulation they do not return.

Secretory functions
In the past decade interest in monocytes has focused less on

their phagocytic properties than on their secretory functions;
monocytes and macrophages are known to secrete about 100
substances, whose actions range from induction of cell growth
to cell death.'3 Furthermore, single products (for example
interleukin-1 and tumour necrosis factor) can have many
different activities, and a single activity may reflect the action

of many macrophage products. An example of this is the
induction of fever by interleukin-1, tumour necrosis factor,
and interleukin-6.'3

Inflammation
The acute phase response is a systemic inflammatory

reaction to an infection or injury, comprising fever, tachy-
cardia, shock, and changes in concentrations of circulating
proteins such as C reactive protein and fibrinogen. At least
three monocyte products seem important in this response:
interleukin-1, tumour necrosis factor, and interleukin-6. 13-15
Interleukin- 1 is thought to mediate fever by releasing prosta-
glandin E in the hypothalamus, which resets the hypothalamic
thermoregulatory centre.'6 Interleukin-1 also mediates the
accelerated catabolism ofmuscle protein and negative nitrogen
balance, which result in the myalgia and impaired physical
performance of acute infections. Tumour necrosis factor
probably plays a similarly important part in the acute phase
response and the induction of endotoxic shock. Given
systemically it produces a state similar to- septicaemic shock,
including fever and hypotension,'4 and neutralising anti-
bodies to tumour necrosis factor protect animals from death
due to septicaemia. 17

Recently interleukin-6 has also been implicated in the acute
phase response.'5 Peripheral blood monocytes are the main
source of interleukin-6, which is identical to hepatocyte
stimulating factor, the main inducer of acute phase protein
production in cultured liver cells. Serum concentrations of
interleukin-6 increase before those of acute phase proteins
such as C reactive protein because interleukin-6 is produced
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