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educational programme to reduce doubt should
improve test requesting.

A variety of methods were used including
lectures,® seminars,2° distribution of manuals with
information on testing.!* Topics covered included
specificity and sensitivity of particular tests,
decision theory,?! clinical decision making,® and
health economics.2! The effects of these various
educational programmes were mixed.

An educational programme,!® including staff
meetings to discuss cost containment and written
guidance to the requestors, had no impact, neither
did a study directed at reducing the repeat
requesting of LDH estimations.?2 A 6-week
educational programme on the use of prothrombin
tests resulted in a 45% reduction in requesting over
6 months. However, the number of requests
gradually increased to its pre-intervention level.22 A
course of lectures covering topics such as cost and
the over-use of hospital services, ethical and policy
aspects of health care costs, and iatrogenic risks were
given over 4 weeks to resident staff. The course did
not affect the level of requesting.’

The best results reported were the effects of a
long term commitment to reducing test requesting
using a variety of methods including rules,
education, feedback and review within a hospital
clearly committed to efficient practice.2°

It is generally recognized in educational psycho-
logy that a stimulus has to be repeated if the effect
is to persist. Many of the educational interventions
were of short term, typically one hour, seminar or

lecture per week for 4 weeks.5 Both knowledge and

attitudes have an effect on laboratory test
requesting. The majority of educational pro-
grammes reported attempted to correct only know-
ledge. These factors may explain why they were
relatively unsuccessful or only successful for a short
time.

Education about costs

It is commonly believed that accurate knowledge of
test costs, the financial implications for the patient
and the hospital will influence requestors when
considering which, if any, test to order.

Cost education is given to ensure that doctors
appreciate the financial effects of their actions.
However, even in countries where health care has a
strong and visible financial component, knowledge
of test costs is slight.’425 Methods used include
distribution of cost containment news letters,24
charges of common tests># and manuals stressing
the cost of tests.?5 Some methods to increase this
knowledge have not affected test ordering,2¢ others
have. (For a fuller discussion see Grossman.!4)
Spitzer2” surveyed attitudes to cost information and
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found that approximately one-third of medical
students, interns and residents, had within the
previous week discussed cost implications of
laboratory tests, and over 80% of them within the
past 6 months, but overall about 50% of all
laboratory requests were made without considering
the cost. He concluded that cost education had
little influence on the requesting policies of
physicians and that cost consciousness was only a
minor factor in test ordering strategies.

Decision support systems

Another way to correct uncertainty is to give
guidelines, doctors knowing exactly how to proceed
in a given situation will reduce, by definition, the
number of unnecessary tests.

To aid doctors and taking advantage of modern
information technology, decision support systems
have been developed and tried.2® Such systems have
three parts, a medical record consisting of data
peculiar to the patient, a set of criteria for action,
i.e. in this situation do serum potassium, and some
way of bringing these two together so that for an
individual patient a list of suggestions is generated
on how to proceed.

Three systems2°-3! based on these principles have
been developed and tested. All were effective in
reducing the number of unnecessary tests. Young
produced a simple problem-orientated system in
which the management for 79 common medical

. problems was given. The doctor entered the

patient’s clinical problem into the system and was
given an information sheet which contained
suggestions on investigations and treatments. The
evaluation of this system over a limited number of
doctors showed that the number of unnecessary
investigations per patient when using the system fell
from 0.65 to 0.14.

A computer-based medical record and audit
system was developed by Thomas.’° It was
evaluated on out-patients suffering with diabetes.
The clinician for the test group was given a list of
management suggestions produced by the pro-
gramme which had scanned the patient’s record and
according to pre-specified protocols, produced
them. These suggestions numbered three per visit
per patient and were with the doctor when the
patient was seen.

After one year it was found that 50.25% of the
computer suggestions were followed, whereas in the
control group only 37.3% of the potential
suggestions were followed. The major difference
between the two groups was a reduction in the
number of in-patient stays for the experimental
group, thus reducing costs for this group.

At the Regenstrief Institute a system was tried
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which looked at two areas of medical care. Firstly,
the monitoring of medications, i.e. patients on
drugs excreted through the kidneys should have
renal function tests taken from time to time.
Secondly, for patients taking drugs which could
have adverse effects, i.e. regular serum potassium
estimations are indicated in patients taking
amiloride to detect possible hyperkalaemia.

MacDonald3! compared the actions of physicians
given computer generated reminders to those
without. It was found that in the first situation the
required test was done for 36% of the experimental
group, when the computer suggestions were
available, and 11% of the controls. For the second
area, 28% of the computer suggestions were
adhered to with the indicated action occurring in
13% of the control group.

Decision support systems work but they require
great technical support, medical supervision to keep
the protocols up-to-date and a willingness on the
part of doctors to use the outputs from these
systems. These qualities are not commonly found
together.

Protocols

Written instructions are another way of delivering
guidelines. The principles underlining this method
are the same as for the decision support systems.

Guidelines consisting of short advisory state-
ments for the nine commonest medical emergencies
(myocardial infarction, overdose, haematemesis,
pneumonia, CCF, etc.) were developed by con-
sultant staff.32 Junior staff were given copies of
these guidelines and encouraged to use them;
however, it was emphasized that they were only
advisory and clinical judgement was paramount.
In association, a weekly review of patients
discharged the previous week was carried out to
detect unnecessary investigations. There was an
immediate reduction in the average number of
haematological tests (64%) and biochemical tests
(64%).

This study combined both the use of protocols
with a review of the notes. In these circumstances it
is difficult to be sure which is having the desired
effect. Protocols used in other studies in
combination with other methods have had less
favourable effects.

Personal incentives

If it is believed that doctors know how to act but
for unspecified reasons do not do so correctly, then
incentives may be effective.

Modest financial incentives33 were unsuccessful.

The study involved first year residents. Incentives
were $150 or $225 to be spent on medically relevant
materials. The amount depended on the degree of
reduction of tests ordered. It was found they
performed less well than the control group in both
the intervention and follow-up phases of the study.

This method is the only one in which a clear cut
answer has been obtained, though this may just
reflect the limited amount of work done using this
method.

Feedback

Feedback systems assume that the requestor has
policies on test ordering but are unclear as to how
well they adhere to these policies. Information on
their actions enables them to better keep to these
strategies. The other assumption, based on social
consideration, is that individuals prefer to act in a
similar way to their peers and not be seen to be too
far from the average. Information giving the
ranking of doctors with respect of their colleagues
should help in getting the high volume requestors
to reduce their test requests.

The types of feedback used include (a) informa-
tion on test requesting and utilization.4:6-19-27:34
(b) Information on the cost of investigations either
in total or by patient.#21:24:26:35.36 (c) Ranking
positions according either to the numbers of tests
requested or costs of tests.4:26-35

From the data of 10 to 15 patients for each of 33
faculty internists, mean annual laboratory, drug,
combined costs were produced.?s The doctors were
ranked in order of increasing costs of laboratory
and drug usage and combined costs. These rankings
were circulated to the doctors, their own position in
the list being clearly identified. An overall reduction
of 29.2% in laboratory costs occurred. The high
cost doctors reduced the most.

The repeat requesting of serum calcium and
LDH estimations was examined.? If three or more
investigations in a week were ordered, the set was
reviewed to see if they were justified according to
explicit criteria previously decided by experts. When
the tests were judged unnecessary, the requesting
physicians were informed. Though this feedback
was combined with a simple educational pro-
gramme of discussing the indications for LDH
tests, assessment showed no significant change in
test ordering.

Another study which was unsuccessful involved
weekly returns listing the tests ordered and the cost
per patient to the first year residents who ordered
them.24 A successful study?’ involved the
distribution every two weeks of a computer print-
out which showed the number of patients reviewed
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and the amount spent on diagnostic tests, plus
similar data for the other 56 house officers in the
study. A marked decrease from 1.49 to 1.09 test per
patient per visit was noted. Another group in the
same study were given a reference manual with
information on testing. Their average number of
requests per patient fell from 1.31 to 1.03.

Feedback methods have had a variable success in
reducing the number of investigations requested.
Simple methods of sending back short reports on
test utilization and their costs is not very
effective.2:4:6:24:36 When the information is made
more specific to the individual by providing a
ranking of his test ordering and cost relative to his
peers, this seems to make a difference.**25:3% In one
study, just one return giving the ranking of mean
annual laboratory, drug and combined costs had a
marked effect on test and drug usage.3°

The conditions for success seem to be that the
information should be specific to the doctor, that
is, he should know exactly his position, particularly
with respect to his peers. The information should
be timely and recent enough for the doctor to
appreciate and understand the information fed back
to him. Normally this means data on patients under
care within the previous 4 weeks. Absence of these
conditions is likely to mean that feedback will not
be successful.

Review of patient notes

The junior doctor is most likely to pay attention to,
and be influenced by, examples drawn from
patients under his care, particularly if the review is
conducted by one of his seniors. The senior doctor
leads a discussion, which includes a commentary
and analysis of the investigations requested, their
usefulness, possible alternatives and the use to
which the information might be put. This is the
most powerful form of feedback.

Once a week for 4 weeks the requesting doctor
met the senior to review one set of notes for a
patient under his care.3? Each test was reviewed
and ruled as necessary or unnecessary.

Other related matters were discussed. Assessment
showed that the number of tests per in-patient fell
from 107 to 57 and this improvement was
maintained. Over a 5-month period, every 2 weeks
a random set of five notes was reviewed and used
as a basis to discuss decision making for laboratory
tests under the related topics.24 These reviews were
associated with the cost and numbers of tests
performed in the previous two weeks. Results
showed a fall in total tests ordered by 15%. Most
of the studies have been done on in-patients, a
study reported by Everett3” showed that there was
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a carry-over effect from in-patients to out-patients.
The number of tests requested on out-patients fell
as those requested on in-patients fell. However, the
effect was temporary and the previous testing
pattern reverted back within a few weeks.

A weekly review of medical records by a senior
doctor,3? in combination with guidelines on the
use of tests for the nine commonest medical
emergencies, produced a 64% reduction in both
biochemistry and haematology requests.3?

Notes review is a combination of feedback,
education, increasing motivation and attitude
creating. A personal approach by a senior is the
most effective way of introducing a change.

Not all were successful. In one study,® both a
course of lectures and a review of the patient
records only minimally reduced the ordering of
investigations. The conclusion was that in the
absence of other cost containing incentives,
physician education alone is not an effective
hospital cost containment strategy. This study
apart, this method intuitively seems to be the most
effective. Involvement of senior staff gives authority
as well as an opportunity for the lessons of
experience to be passed to those more junior.

Framework for the control of test requesting

There have been mixed results with virtually all
methods used to control requesting of
investigations. Clearly there are other issues which
have to be taken into account when devising
systems to influence test requesting. These include
the following.

Attitude

There is some evidence’-24-3%-38 that the attitudes
of senior doctors are critical for the success of any
of these methods. If senior medical staff are
indifferent to the concept of cost reduction, then
the likelihood of any initiative succeeding is much
less. If, on the other hand, they are enthusiastic and
insistent then the initiatives are likely to succeed.

An outstanding example of this was given by
Cohen et al.3° They studied the effects of feeding
back cost information on laboratory tests to two
teams of physicians and similar data on X-ray
requesting to two further teams. Surprisingly, it was
the teams receiving the X-ray information who
showed the greatest decrease in laboratory test cost,
whilst also reducing the X-ray costs. The other
team showed no change for either laboratory or X-
ray costs.

On investigation, it was found that the firm
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leaders of both the teams receiving X-ray data took
a great interest in the study in contrast to the
leaders of the other two teams. It was felt that this
difference explained the results. A similar
conclusion was reached by Everett3® who concluded
that test utilization was strongly influenced by
attitude and where favourable attitudes were
present laboratory testing could be reduced by
several different strategies.

Suitable attitudes can be encouraged if the
reasons for engaging in laboratory test reduction are
clearly understood. On the whole, it is of little
interest to participants to state that cost
containment is an end in itself. The key reasons for
cost containment are (a) improved patient care in
that patients get just those investigations which
their condition warrants; (b) efficient use of
resources releases monies which can be used for
other purposes, hopefully better patient care in
other areas, and (c) intellectual satisfaction in doing
the best for a particular circumstance. This should
improve morale and further contribute to good
care.

Framework

Reducing test ordering should be seen as an
ongoing concern of the hospital and part of the
culture of the institutions. Many of the studies
reviewed, particularly those involving education or
peer review, were only done for a relatively short
time, four weeks in some instances. If initiatives are
perceived as short term measures only, then they
are likely to be regarded as experimental or only of
interest to other people and not relevant to the care
of patients.

When it is accepted that cost containment, like
good prescribing habits, is part of the hospital’s
ethos, then it is likely to be taken seriously. This
kind of framework should support other aspects of
hospital resource usage, including decisions for
admitting patients, treatments, length of stay and
other aspects of care. The overriding criterion is
what is in the best patient interest and are we
spending just the resources that his condition
requires. It seems clear that the appropriate culture
depends on correct attitudes and the right
framework for these activities.

The key figure is the doctor delivering care. He
should appreciate his responsibility in the effective
use of laboratories, pharmacy, etc. A laboratory
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