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in the serum,24 but less susceptible pneumococci may not be
eradicated despite lung tissue concentrations exceeding those
in serum.25
Even if permanently eradicating infection from patients

with advanced chronic suppurative lung-disease remains a
forlorn hope, better recognitionofthebehaviour ofantibiotics
in the respiratory tract should help in assessing new thera-
peutic regimens.
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Evaluating mass training in
cardiopulmonary resuscitation

The Save a Life campaign, which was started in October
1986 to stimulate mass training in emergency first aid, rightly
emphasised cardiopulmonary resuscitation-the most com-
plex first aid skill. Such campaigns are not new, and
the teaching of rescue breathing has been compulsory in
Norwegian schools since the early 1960s.' Recommendations
have been made for including training on resuscitation in
schools,2 and there is advice on organising community or
mass training.3-7 But do the benefits of these schemes justify
the costs or could the resources be better used?
Many researchers have explored the benefits for real

casualties of bystanders being trained in cardiopulmonary
resuscitation,"4 and empirical calculations suggest that a
trained bystander can improve the survival chance of some-
body with ventricular fibrillation from 21% to 43%.15 Up to
two lives for every 10000 people could thus be saved
annually.'i'8 Such calculations also suggest that a trained lay
person will meet a casualty between once in 25 years to once
in over 112 years.'&2'
Some of these uncertainties have been incorporated into a

model of the cost effectiveness of training programmes in
cardiopulmonary resuscitation.2' Important questions are
how often people should be retrained, whether resources
should be concentrated on training key groups, and what
sort of people should be trained. Over 40 studies have
shown that the skills of cardiopulmonary resuscitation decay
rapidly.'92223 Research is equivocal whether'training should
be concentrated in medical and paramedical groups.2;27
A survey ofover 3000 people showed individual differences

in willingness to attempt cardiopulmonary resuscitation, but
over 40% reported that they would do something.28 Reported
willingness and actually carrying out cardiopulmonary re-
suscitation are, however, different things: when medical
or paramedical people witnessed a collapse then cardio-
pulmonary resuscitation was performed in one third of cases,
but when only non-medical people were present then resusci-
tation was performed in about one in every 25 cases."
Whether people help depends on how clearly they under-
stand what is happening and'on whether other people are
present.29 This study also found that women helped less often
than men and that, though training did not raise the
intervention rate, it did increase dramatically the effective-
ness of help given.
Some have argued, however, that even when a rescuer

does little or performs cardiopulmonary resuscitation in-
adequately the survival chances still improve."' Others have
questioned whether "retention of classroom skills is related
to performance during actual resuscitation attempts or
to eventual clinical outcomes."22 The dearth of empirical
studies comparing "classroom skills" with actual perform-
ance means that this assertion remains untested. In studies of
medical students and hospital staff it has been suggested that
some may have performed better in real emergencies and
some worse.3' 32
Many cases are required to determine the effectiveness of

interventions. Assessment is complicated by the nature of the
incident that causes breathing to fail and the heart to stop. In
some cases cardiopulmonary resuscitation would be unsuc-
cessful however well performed, but developing and main-
taining the blood pressure and circulation of oxygen for
adequate tissue perfusion and continuing brain function
demand a high level of skill. Therefore, there is no basis for
assigning low importance to initial and refresher training in
cardiopulmonary resuscitation. As rescuers will not require
the full repertoire of skills in every incident excellent training
is required for trainees to have adequate knowledge and skills
from which to draw should the need arise.

Criticisms of mass training in cardiopulmonary resuscita-
tion are that trainees develop a false sense of competence20
and that resuscitation might be performed unnecessarily or
hazardously."3' High drop out rates among volunteer in-
structors have also been encountered.'6 Some of these prob-
lems wvould be overcome by thorough traininlg and regular
refresher training, with particular emphasis on diagnosis.
Evaluation of mass training should also take account of
possible hidden benefits. For example, we have shown that
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first aid training both at work and in the community is
associated with a considerable improvement in accident
rates.3738 Another benefit is greater appreciation among lay
people of the early symptoms of heart attack and of the
importance of contacting the emergency medical services
early.
The costs of mass training must include those of monitor-

ing, evaluation, follow up and refresher training. Analysis of
both costs and benefits is difficult, but ifmass training is to be
raised from the domain of the enthusiastic amateur to that of
the professional scientist the analysis must be undertaken.
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Causes of blindness in
schoolchildren
In the early part of the nineteenth century two thirds of the
inmates of the Liverpool School for the Indigent Blind had
lost their sight as a result ofsmallpox. Towards the end of the
century ophthalmia neonatorum had become the leading
cause of blindness in schoolchildren, accounting for about a
third of cases. Today genetic disease has become the major
cause of blindness in schoolchildren.
Much of our knowledge of the causes of blindness in

Britain comes from the monographs published between 1950
and 1979.'1 In the most recent of these4 optic atrophy,
congenital anomalies, and cataracts accounted for nearly 60%
of all new blind and partially sighted registrations in patients
up to 15 years of age. Studies in schools for the visually
handicapped showed that in Britain in the early 1960s the
three commonest causes of blindness (accounting for over
halfthe cases) were retinopathy ofprematurity, chorioretinal
degenerations (retinitis pigmentosa, Leber's amaurosis,
and related conditions), and cataract.5 About half the
disorders were genetically determined,-20% of all cases being
autosomal dominant, 17% autosomal recessive, and 5%
X linked; 8% were thought to be multifactorial. In a
European study a decade later there was a remarkable
similarity between the findings in the Netherlands, Belgium,
Norway, and Denmark.6 One half of the cases were equally
divided between tapetoretinal dystrophies (retinitis pig-
mentosa group, including the macular dystrophies), optic
atrophy, and cataract, and the addition of congenital mal-
formations and retinopathy of prematurity brought the total
to 74%. Again, in the most recent of these studies, on
99 children in the Royal Blind School, Edinburgh, almost
halfwere genetically determined.7

Blindness in children resulting from genetically
determined diseases imposes a heavy social, health,
and educational burden on the community. There are
two methods of reducing the birth frequency of mono-
genetically determined diseases: primary prevention
by genetic counselling, and secondary prevention by
recognising affected fetuses and abortion.5

In addition to primary prevention genetic counselling has a
further valuable role: it reassures those not at risk of
transmitting the disorder. Counselling should be offered to
all visually handicapped teenagers, preferably in their last
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