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to the underlying disease than to the treatment, and in these
sick children risks must be taken. In supplementary or short-
term parenteral feeding, however, unnecessary risks are
unjustifiable. Careful monitoring and strict aseptic control
may reduce such risks to a minimum, but in every case the
advantages of the treatment must clearly outweigh its hazards.

' Dudrick, S J, Rhoads, J E, and Vars, H M, Fortschritte der Parenteral
Ernahrung, 1967, 2, 16.

Wilmore, D W, and Duidrick, S J, Jouirnal of the Amzerican Medical As-
sociation, 1968, 203, 860.

Wilmore, D W, et al, J7ournal of Pediatric Suirgery, 1969, 4, 181.
Filler, R M, et al, New Etngland Jouirnal of Medicine, 1969, 281, 589.
Heird, W C, and Winters, R W, J7ournal of Pediatrics, 1975, 86, 2.
Curry, C R, and Quie, P G, New England Journal of Medicine, 1971,

285, 1221.
Wei, P, Hamilton, J R, and LeBlanc, A E, CanadianlMedical Association,

Jouirnal, 1972, 106, 969.
Fox, H A, and Krasna, I H, Pediatrics, 1973, 52, 14.
Paulsrud, J R, et al, Amnerican ournal of Clinical Ntutrition, 1972, 25, 897.
Press, M, Hartop, P J, and Prottey, C, Lancet, 1974, 1, 597.
Panter-Brick, M, Eutopean Jouirnal of Intensive Care Medicine, 1976,

2, 45.
12 Wretlind, A, in Parenteral Nutrition, ed A W Wilkinson, p 160. Edinburgh,

and London, Churchill Livingstone, 1972.
;$ Borreson, H C, Coran, A G, and Knutrud, 0, Annals of Suirgery, 1970.

172, 291.
14 Kim, S H, and Rickham, P P, Zeitschrift fuir Kinderchirurgie und

Grenzgebiete, 1972, 11, 277.
Borreson, H C, Knutrud, 0, and Vaage, S, Progress in Pediatric Surgery,

1975, 8, 49.
Winick, M, Rosso, P, and Brasel, J A, Nuttritio et Dieta, 1972, 17, 60.

17 Davis, J, and Dobbing, J, (eds), Scieuitific Foundations of Paediatrics.
London, Heinemann, 1974.

1 Filler, R M, and Coran, A G, Sutgical Clinics of North America, 1976,
56, 395.

19 Johnson, J C, Albritton, W L, and Sunshine, P, Pediatrics, 1972, 81, 154.
211 British Medical J7ournul, 1973, 1, 307.
21 Bryan, H, ct al, Pcdiatrics, 1976, 58, 787.
22 Kwiterovich, P 0, Pediatrics, 1974, 53, 455.
: Lipson, A H, Pritchard, J, and Thomas, G, Lancet, 1974, 2, 1462.

24 Panter-Brick, M, Wagget, J, and Dale, G, Lanicet, 1975, 1, 857.

Learnt voluntary control of
heart rate and rhythm
Normal people become aware of the autonomic control of
the heart and blood vessels only when this becomes extreme,
when it has ceased to be purely automatic-for example,
tachycardia of fear or the hypotension of a faint induced by
the sight of blood. Nevertheless, there are so many ways
that this automatic regulation can be reset by the interference
of other parts of the nervous system-the fall in heart rate
and blood pressure during sleep, the rise while doing mental
arithmetic-that it is autonomic only in the sense that it is
not usually under direct conscious control. Since activity
in the higher centres so profoundly influences the control
systems, many investigators have speculated that these could
be brought under voluntary control if the individual was
provided with a signal recording the state of the system.
The use of such a signal has become known as biofeedback.
We now have convincing evidence that trained individuals

can achieve small, short-term changes in both heart rate and
blood pressure if they are provided with a visual or auditory
signal to show them the results of their efforts. Weiss and
Engel' first used biofeedback to treat a group of eight patients
with cardiac arrhythmia, five of whom learnt to decrease the
frequency of the abnormal beats. More recently Pickering
and Miller2 used the technique to investigate and treat two
patients with frequent premature ventricular contractions.
They justified the time spent on this approach on two grounds:

firstly, that the drugs commonly used to treat premature
ventricular contractions are potentially dangerous myocardial
depressants; and, secondly, that drug treatment is inappro-
priate because of the evidence that the nervous system can
influence the onset and disappearance of premature ventricular
contractions.3 Certainly the frequency of premature beats
falls during sleep and increases during psychological stress.4 5

Their first patient had bigeminal rhythm and was provided
with an oscilloscope signal from a cardiac monitor. Gradually,
over 25 training sessions spread over several months, he
acquired some conscious control. Eventually he was in sinus
rhythm for 3), of the time when he was just resting and
270,, of the time when he was trying consciously to influence
the rhythm. This patient's suppression of bigeminal rhythm
was associated with an increase in heart rate, though it was
not wholly due to this change. The second patient had pre-
mature ventricular beats and was provided with a ratemeter
signal. He quite quickly learnt to increase his heart rate
by 20-25 beats minute by conscious effort. Once he achieved
a sinus rate of about 117 beats minute the arrhythmia was
usually suppressed.
The use of biofeedback to control cardiac arrhythmias

raises two questions. Firstly, how does the patient achieve
the effect ? Secondly, is the effect large enough and well
enough sustained to be of any therapeutic value? In both
the cases described an increase in rate seems to have been
important, though not the sole explanation. Clearly if the
method is to be of practical value the patient must be able
to apply the training he has received in the laboratory with
the biofeedback signal when he no longer has that signal
available. The second of Pickering and Miller's patients
seemed to be able to do this, but the first could not. Possibly,
too, the increase in the heart rate achieved to suppress arrhyth-
mias might have had other adverse consequences if it had been
maintained over long periods. Just as investigators who make
therapeutic claims for new drugs have to prove their safety
and efficacy in long-term use, so must advocates of biofeedback.
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Motorcyclists' injuries and
crash helmets
Motorbikes are dangerous: a motorcyclist is eight times more
likely to be fatally injured than the occupant of a car per
unit distance travelled.1 Despite this, the number of motor-
cycles on our roads is rising and probably will continue
to do so as the cost of transport goes up. Accompanying
the increase in motorcycle use the Royal Society for the
Prevention of Accidents2 has noted an increase in the number
of casualties among users of "powered two-wheelers" in the
first nine months of 1976-part of a general upward trend
over the last five years. The implications of this trend are
serious, affecting not only motorcyclists but also other road
users; clinicians concerned with patient care; design engineers
of safety equipment, such as crash helmets; and the rest of
the community, who share the costs (nowadays put at around
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