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The purpose of medical audit should be to improve the 
effectiveness and efficiency of medical care. An audit that 

v simply identifies poor practice, or has the sole objective of 
* educating clinicians, may not lead to improvements 

which are assured only if the detection of inadequate care 
is followed by a change in clinical practice to correct 

observed deficiencies. Re-observation of practice may 
r then be required to establish whether or not the desired 

improvements have taken place. 
For an audit to lead directly to improvements in the 

effectiveness or efficiency of medical care it is necessary to 

(a) observe the practice; (b) set a standard of practice; (c) 
compare the observed practice with the standard; (d) 
implement change, and (e) re-observe practice. These 
actions form a cycle of auditfl] (Fig.l). 

Often the cycle is incomplete because no attempt is 

made to change clinical practice. It is commonly assumed 
that the information produced by audit will naturally lead 
to change. In this article we review some past experiences 
with feedback of information and consider whether the 

evidence supports the assumption that the provision of 
information on performance changes clinical behaviour. 

Information feedback c^n be divided into two broad 

categories?passive and active. Passive feedback consists 
of supplying information without any overtly evaluative 
material or suggestions for improvement. The infor- 

mation is usually relayed to clinicians in the form of 

statistics in newsletters or computer printouts. Often the 
statistics may be ranked according to the levels pertaining 
to the consultants or junior doctors in receipt of the 
information. 

In contrast, active feedback of information includes 
some judgement of the behaviour being studied. The 
feedback may be combined with other forms of education 

such as seminars or the regular review of medical records 
by clinicians in a firm. Clinical guidelines or protocols 
may also be provided for clinicians participating in the 
feedback process. 

Passive Feedback 

Many of the trials of passive feedback have taken place in 
the USA, and most were concerned with the numbers and 
costs of diagnostic tests ordered. In one study designed to 
reduce the use of laboratory tests[2], clinicians were 

divided into several experimental groups. The 'cost edu- 
cation' group received a series of newsletters on cost 

containment and a list of charges for commonly used 
laboratory tests. The 'cost audit' group received passive 
feedback in the form of a weekly computer printout of 
tests and charges per patient generated by each clinician. 
Another group acted as a control. No change of practice 
was recorded in the 'cost education' or control groups. 
The 'cost audit' (passive feedback) group surprisingly 
increased total test use during the intervention period. 
Although education alone and feedback alone had no 
effect in reducing the use of diagnostic tests, a group of 
clinicians receiving both education and feedback showed 
a significant reduction in test usage. 

Similar results were obtained in an out-patient clinic in 
Baltimore[3], Feedback of haematological, biochemical 
and radiological tests ordered on each patient and the 
percentage of these tests found to be abnormal produced 
no effect on the use of tests over a period of one year. 
Indeed, the number of tests per patient increased from 
0.7 to 1.5. 
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Fig. 1. Cycle of audit. Fig. 1. Cycle of audit. 
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Schroeder et al. [4] included rankings of clinicians when 
feeding back statistics. They examined variations in the 
costs of laboratory tests and drugs used by internists at a 

university clinic. Rankings of physicians according to 
levels of laboratory and drug use were circulated among 
the clinicians, although each was only able to identify 
himself or herself on the list. Laboratory and drug 
charges were reviewed again, the clinicians being un- 
aware that a repeat audit was taking place. In the first 

audit, large variations (17-fold) between doctors were 

reported for laboratory costs and less so for drug use 

(fourfold). Following distribution of the results of the first 
audit, there was a 29.2 per cent decrease in laboratory use 
but a 6.4 per cent increase in expenditure on drugs. The 
greatest reductions were attributable to the high-cost 
physicians. 
At Flinders Medical Centre in Adelaide, Grivell et 

al. [5] also used rankings of medical specialists and identi- 
fied them by name. The order used was total diagnostic 
costs per bed day incurred by the specialists. (This 
ranking was compiled after the complete failure to change 
practice by regular feedback to clinicians of their own use 
of tests.) The ranking information also had no effect on 
the ordering of tests by the specialists. 

Passive feedback on aspects of clinical care other than 

the use of tests has also had only a limited effect on 
utilisation, for example on the use of drugs[6] and on the 

process of care for cholecystectomy patients[7]. However, 
feedback of tonsillectomy rates to surgeons in Vermont[8] 
was associated with a reduction in operating rates over 
and above that occurring in the USA as a whole. 

Thus, with few exceptions, passive feedback has been 
shown in several studies to have almost no effect on 

clinical practice. 

Active Feedback 

In the commonest form of active feedback, information 
on the management of patients is provided during regular 
reviews of medical records by clinicians in a firm. In one 
trial attempting to modify the use of tests by residents in a 

hospital in Boston, Martin et al. [11] randomly allocated 
24 junior doctors into three groups. The first group 
reviewed at weekly intervals the medical records of 

patients in their wards; the second group received a 

moderate financial incentive if they reduced their use of 
tests; the third group acted as a control. During the year 
of the study, the group reviewing medical records showed 
the greatest decrease in the numbers of laboratory tests 
ordered (a reduction of 47 per cent). 
A regular audit of medical records in a Birmingham 

hospital, however, did not produce a greater reduction in 
numbers of tests ordered by clinicians participating in the 
audit than by those in a control group[12]. The author 

suggested that no substantial change took place because 
only emergency medical admissions were reviewed, and 
these patients were unlikely to have had many unneces- 

sary investigations. Nevertheless the review did lead to 

changes in other aspects of care, namely an improvement 
in medical recording, a reduction in drugs prescribed on 

discharge, and better discharge summaries. 

An American hospital study[13] tried to reduce the use 
of a wide range of clinical resources by means of feedback 
to junior staff during individual tutorials and seminars 
held in the wards and out-patient clinics of one medical 
department. Average length of stay was reduced by 21 

per cent and the cost per admission in the department 
rose by only 4.3 per cent per annum compared with an 

average growth rate of 14.5 per cent in other depart- 
ments. The number of out-patient laboratory tests de- 
creased, thus reducing overall patient costs. 

Change may be forthcoming if feedback is combined 

with general guidelines or specific protocols outlining 
recommended modes of practice. Ln a recent study in the 
UK (Fowkes, unpublished), surgeons and anaesthetists in 
one hospital were issued with the Royal College of 

Radiologists' guidelines on the use of pre-operative chest 
X-rays. Issuing the guidelines had only a minor effect on 
utilisation, but regular feedback to the clinicians on their 
own utilisation resulted in a 55 per cent decrease in the 

use of pre-operative chest X-rays over a period of one 

year (in comparison with no significant change in a 

control hospital). 
In a Canadian study, the College of Physicians and 

Surgeons of Saskatchewan formulated a list of indications 

justifying hysterectomy. After hospitals were presented 
with data on their numbers of 'justified' and 'unjustified' 
hysterectomies according to the College's protocol, the 
numbers of 'unjustified' hysterectomies fell mark- 

edly [ 14]. 
As with other methods of active feedback, the provision 

of guidelines or protocols is an educational measure 

additional to that provided by feedback. Most edu- 

cational measures combined with feedback do appear to 

have an impact on practice. 

Discussion 

From the results of studies presented in this review, it 

would appear that simply feeding back information on 
performance has almost no impact on changing clinical 
behaviour. However, feedback combined with other edu- 
cational measures would appear to have some success in 

changing practice. 
It is not surprising that the very act of providing 

clinicians with relevant data does not automatically initi- 
ate change. Experience of traditional postgraduate educa- 
tion would suggest that new knowledge by itself impinges 
very little on clinical behaviour. This has also been 

demonstrated in studies concerned with the adoption of 
innovations: only a few key individuals tend to respond to 
new information with some appropriate action[15]. Most 
people resist change, being concerned primarily with 

maintaining current practices. In the case of clinicians the 

picture is further confused by the large amount of infor- 
mation with which any individual is constantly presented. 
As the amount increases, choosing which pieces of infor- 
mation to ignore and which to act upon becomes.increas- 
ingly difficult. 

In addition to the difficulties in overcoming a natural 
resistance to change, the failure of passive feedback may 
be due in part to the recipients' perceptions of the 
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information and of the system for supplying it. A survey 
of consultants' opinions of the Scottish Consultant Re- 
view of Inpatient Statistics (SCRIPS)[16] showed that 61 
per cent thought it was of no value, 44 per cent found it 
difficult to understand, 46 per cent thought there was too 

long a delay in the provision of data and 64 per cent were 
concerned with the extent of errors. However, 82 per cent 

said that in future they would like to receive routine data 
of some sort. Thus most consultants were not opposed to 
the idea of receiving information but they did not approve 
of the SCRIPS system. The lack of involvement of 

consultants in the planning and provision of data was 
probably a major factor contributing to the system's 
failure. The system was undoubtedly perceived as an 

external review of clinical practice and was counterpro- 
ductive in motivating change. 
The individuals providing feedback may be crucial to 

success in promoting change. Martin et al. [11] thought 
that one reason for the success of their weekly chart 
reviews in reducing the use of diagnostic tests was that the 
reviews were led by senior clinicians whose views were 

, respected by junior staff. Eisenberg et al. [17] postulated 
that one of the reasons they failed to reduce the inappro- 
priate use of tests for lactate dehydrogenase (LDH) in a 
hospital was because feedback was provided by junior and 
not senior staff in the hospital. They thought that house 
officers would be more likely to respond to figures of 
authority. Feedback of information must also be directed 
to the most appropriate person. Grivell et al. [18] sugges- 
ted that a major reason for the lack of effect of feeding- 
back data on numbers and costs of tests was because the 

feedback was presented to senior staff when in fact the 
junior staff ordered tests. 

In the UK, one of the most ambitious programmes of 
information feedback to consultants was conducted by the 
Information Services Division of the Scottish Health 

Service in the form of Scottish Consultant Review of 

Inpatient Statistics (SCRIPS)[9], Statistical information 
on numbers of discharges, diagnoses, ages of patients, 
and lengths of stay, was provided regularly to consultants 
on patients discharged from their wards. This feedback of 
information had almost no effect on clinical practice and 
was subsequently withdrawn. 

In a more recent experiment in Brent Health Dis- 

trict[ 10] consultants were provided with monthly reports 
of their use and costs of diagnostic and other services. The 
information was also presented intermittently to div- 

isions; this allowed consultants to compare their own 
firm's performance with that of colleagues. After three 
years, there was no evidence to suggest that any consult- 

, 
ant's pattern of work or expenditure had changed mark- 

edly. 
Restuccia[19] conducted a study in which the persons 

providing feedback undertook different roles. The pur- 
pose of the feedback was to reduce the number of days in 
which patients remained inappropriately in hospital. Cli- 
nicians in four hospitals were provided with different 

forms of feedback on selected groups of patients. 'Direct' 
feedback, in which a nursing officer automatically in- 

formed clinicians that patients were in hospital inappro- 
priately, resulted in the greatest change in terms of 

reduced length of stay and decrease in inappropriate days 
in hospital. 'Judgemental' feedback in which the nursing 
officer first had to decide whether to inform doctors about 

inappropriately located patients, also had a positive effect 
on length of stay. 'Indirect' feedback to medically quali- 
fied 'advisers', who were then responsible for contacting 
the clinicians in charge of patients, proved ineffective as 
the 'advisers' appeared unwilling to confront their clinical 
colleagues. 
The success of active feedback is undoubtedly due to 

the combination of feedback with other educational inter- 
ventions. The education may not simply provide the logic 
for change, but may ensure a more personal environment 
between provider and recipient than is the case with 

passive feedback. The recipient may feel more involved 
and responsive to suggestions for change. Awareness of 
peer pressure may also be greater than that provided by 
sheets of statistics distributed by colleagues. 
Although active feedback may be successful in initiat- 

ing change, sustaining this change over a period of time is 
a major difficulty. Martin et al. [11] documented a con- 
tinuing reduction in use of diagnostic tests for four 

months after stopping their weekly chart reviews, but 

other studies have not found this to be the case. For 

example, Rhyne and Gehlbach[20] combined feedback to 
residents on their use of thyroid function tests with an 
educational seminar. This reduced use for three months 

but, with no further feedback, use then returned to pre- 
intervention levels. The stimulus for change has to be 

sufficient to sustain change and to overcome the danger of 
recipients becoming immune to the stimulus. To sustain 
change over a long period of time, active feedback may 
have to be accompanied by a variety of educational 

interventions or some form of financial incentive or 

sanction[10]. 
In conclusion, there have been relatively few trials of 

the effect of feedback on performance in changing clinical 
behaviour. Active feedback in its variety of forms appears 
to be moderately successful but the lack of appropriate 
research design in many studies and the varying enthusi- 
asm of researchers and participants make it difficult to 
decide on the most appropriate methods of feedback. 
Methods used in the future to feed back information on 

performance should be implemented on an experimental 
basis and should be carried out for a sufficiently long time 
to establish that any change is indeed longstanding and 
not just a short-term response to a new initiative. 
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