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Biofeedback
Biofeedback techniques use electronic instruments to monitor
a physiological function such as blood pressure and to present
information about it to the subject, usually in the form of a
visual display or a tone of variable pitch. Such a procedure
may allow a degree of voluntary control over physiological
processes which cannot normally be consciously affected. For
example, it is claimed that individuals can learn to lower blood
pressure, alter blood flow, or change their E.E.G. If these
claims are confirmed the methods may have clinical applica-
tions, so they are of interest to clinicians as well as psycholo-
gists.

Investigations of biofeedback owe most to experiments by
the distinguished American psychologist Neal Miller. It had
been accepted for many years that autonomic responses were
learnt by simple Pavlovian conditioning, while skeletal re-
sponses followed other forms of learning, such as operant con-
ditioning, which are more powerful ways of changing be-
haviour. Miller and his co-workers studied rats paralysed with
curare (to rule out the possibility that observed changes were
merely consequent upon motor responses) and showed that
operant reinforcement led to large and quite specific changes
in heart rate and blood pressure,' blood flow,2 and intestinal
activity.3 Such changes were shown to be quite specific:
animals rewarded for increasing intestinal contractions learned
to increase them, but when rats were rewarded for increasing
heart rate their intestinal contractions did not alter.3 Miller
saw the clinical applications that might follow if it were possible
to repeat in man this demonstration that autonomic changes
could be brought about by operant learning. Unfortunately,
at about the same time as human investigations were beginning
Miller reported4 considerable difficulty in replicating some of
his original findings with animals. In particular he found
smaller changes than he had reported at first. So the animal
work no longer underpins the work with human subjects as
securely as it once did.

Experiments in man have tried to follow the same principles
but, necessarily, have had to differ in several ways. Miller's
rats were curarized, human subjects cannot be. Miller's rats
were reinforced by being allowed to avoid shocks or by direct
brain stimulation. In man it is usually assumed that informa-
tion feedback acts as a reward to a motivated subject, though
sometimes other rewards are added-such as a points score
which can be exchanged for money. Furthermore, human
subjects must be given some explanation and instruction
before the experiment-possibly a vital difference but, until
recently, insufficient attention had been paid to it. Brener5 has
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shown how powerful this effect can be, and indeed has sug-
gested that feedback may act in part by allowing subjects to
respond more accurately to instructions rather than solely as a
source of operant reinforcement. Thus the parallel between
experiments with animals and man is not simple, and results
have to be interpreted with caution.
Many examples of control of human autonomic functions

have been reported: control of systolic6 7 and diastolic blood
pressure8 ; heart rate9; premature ventricular contractions10;
ventricular rate in atrial fibrillation'1; and vasomotor activity.'2
Biofeedback techniques have been described for treating
tension headaches"3 and migraine'4 and modifying abnormal
electrical activity in epileptic patients.'5 New applications are
reported regularly; a recent example16 was the control of long-
standing faecal incontinence in six adult male patients who had
failed to respond to other treatment. Internal and external anal
sphincter pressures were measured while patients watched the
pressure tracings and practised contracting the external and
relaxing the internal sphincters. Control was learnt during this
procedure and led during a six months follow-up to complete
continence in four patients and improvement in the other two.

This and other reports are impressive, but they are difficult
to assess because it is impossible in any one investigation to
introduce controls to take account of all the possibilities for
placebo responses and non-specific effects. It can be argued
that the best controlled investigations have yielded the
smallest changes. Moreover, there is some evidence that
observed changes may be due to an effect other than learning,
such as voluntary changes in general motor activity or respira-
tion, both of which can alter autonomic activity indirectly.
Now that these methodological difficulties have been

recognized further progress can be expected in studies of the
conditions in which subjects can be taught to increase their
control over autonomic activity. Careful research is in hand on
the control of blood pressure and peripheral blood flow, and
relief of muscle tension in patients with headache. Miller'7 has
recently commented on reports that biofeedback can modify
premature ventricular contractions. Further work is needed
to define the value of biofeedback in the modification of
abnormal E.E.G. rhythms in epileptic patients. Future experi-
ments with human subjects should take more account of
instructions and other cognitive processes which may modify
the simple operant process seen in animal learning.

Biofeedback research has reached a critical point. With many
of the therapeutic claims so far in advance of the real evidence
from laboratory and clinical research there is a danger that the
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whole subject will be discredited. Yet there is undoubtedly a
core of findings which are important for understanding the
control of autonomic functions in man and animals as well as
for their potential clinical application. Clinicians should keep
a keen but critical watch on this research-which may soon
have something new and useful to offer their patients.
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Mid-Trimester Termination

Many techniques formerly widely used for termination of
mid-trimester pregnancies, such as intrauterine pastes and
laminaria tents or bougies, have now been virtually abandoned
because they are hazardous or unreliable or both. Intra-
amniotic injections of hypertonic saline, glucose, or urea, while
usually effective, may have dangerous consequences such as
hypernatraemia or severe uterine sepsis.

In consequence for many gynaecologists abdominal hystero-
tomy has remained the technique of choice, despite its imme-
diate and remote risks. During 1971 in England and Wales
10,960 pregnancies were terminated by abdominal hysterotomy
(8.6% of all terminations), and five of the 11 notified deaths
associated with termination followed hysterotomy.1 In Wales
during 1969-72 more than a quarter (26-9%) of all terminations
were by abdominal hysterotomy and four of the 3,139 patients
died; three of them had previously been physically fit, while
the fourth had heart disease and died from a pulmonary
embolism.2
Now, however, prostaglandins seem to offer the most

effective means of termination of pregnancy after 12 weeks'
gestation. The preparations at present available have draw-
backs-rapid inactivation and a relatively high incidence of
unpleasant side effects, especially of the alimentary system-
when given by mouth, intravenously, or in the form of
pessaries. Intrauterine administration overcomes some of the
problems. Intra-amniotic injections are often used, but extra-
amniotic (extraovular) infusion, either continuous or in divided
doses, is more controllable and abortion commonly occurs
within 24 hours. This interval can be reduced by one-third to
a half by supplementary infusion of oxytocin.34

Inevitably, the use of powerful stimulants of uterine activity
must have dangers, and there are several recent reports of
uterine rupture associated with the administration of intra- or
extra-amniotic prostaglandins.8 In most cases the injury was
a posterior cervical rupture. This problem does not seem

specific to the use of prostaglandins, for similar trauma can
occur in mid-trimester abortion by other techniques, including
hypertonic saline, the introduction of soaps, and rupture of
membrane.9-11 A striking feature of these cases is that the
patients were almost all young primigravidae. Perhaps it is the
patient rather than the technique which predisposes to this
complication: resistance of the cervix to dilatation in primi-
gravidae undergoing termination by suction aspiration or
curettage is a common clinical observation.
These observations re-emphasize that mid-trimester termi-

nation is not a simple procedure, and that it carries major
hazards. No matter what technique is used, termination should
be undertaken in a fully equipped unit in controlled conditions
and under specialist supervision. After mid-trimester abortion,
it is prudent to carry out a speculum examination and to explore
the uterus even though the abortion appears to be complete.
Certainly prostaglandins should not be administered on an
outpatient basis.

Earlier attendance by patients and better supporting services
should lead to a decline in the need for late induction of
abortion; but in certain circumstances the need may increase-
for example, as the result of more widespread use of
amniotic fluid analysis and other methods of detection of fetal
malformation. Methods for late termination of pregnancy
should, therefore, be improved; and it seems that advances are
most likely to come from refinement of techniques using
prostaglandins and their analogues.
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Supraregional Assay Service

The many new and technically complex analytical procedures
introduced in the last decade have made it impossible for a
single laboratory to provide a complete range of assays,
especially since the steady rise in the routine workload has
made full use of the existing facilities, often to near breaking
point. Clinicians frequently find difficulty in obtaining certain
hormone and other assays, to the detriment of their patients.
In 1971 the Chief Scientist to the Department of Health and
Social Security set up some working parties to advise on how
best such assays could be provided. The American practice of
increased reliance on commercial laboratories was ruled out on
the grounds of cost and lack of accountability-though the
accurate and rapid service provided by some of these labora-
tories demonstrated the practical advantages of centralization.
The many diagnostic kits now available provide a cheaper
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