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Research in the field of clinical laboratoxy practice has tended to concentrate on the
development of new or improved laboratory methods and systems, and has neglected the precise
study of how, and how much, the great wolume of laboratory work actually contributes to patient
care, T shall digecuss 8 few areas where research might provide guidance towards better
utilization of the laboratory services. If has to be admitted that much of the research must
inevitably suffer from the limitation that it is exceedingly difficult te measure the effect
that we really wish to study, namely the actual benefit to patients of the application of
results from elinieal laboratory tests,

Interpretation and use of laboratory reports by clinicians

There have been a few studies of the ways in which clinicians react to the reports they
receive from laboratories. We need to know how best such reports are to be set out if they
are to convey the meaning intended by the laboratory staff and provide the information the
clinician needs or thinks he needs. A study by Ackerman et al. (1979) illustrated ways in
which microbiological reports ¢ould be misinterpreted, although the style of report that the
zuthors preferred involved in my opinion far too many words, There is, clearly, need for
research into the style of reporting, particularly when computerized methods are to be used,
as well as some agreement among laboratory workers on nomemeclature, abbreviations, units of
measurement, and so forth, and into the methods most appropriate for educating clinicians in

the interpretation of reports, Skenmdzel (1978) reported an interesting study in which he
asked clinicians to indicate the minimum change in a laboratory value - blood sugar, anti-
biotic assay, ete. - that would be regarded as significant. The great variatiom in opinion

indicated the need for guidamce on the inherent variabllity of rests, as well as on "normal
values, and their intelligible presentation.

It is well recognized that laboratory results, even when understood , do not always lead
to appropriate action by recipients.  Spencely and colleagues (1979) found that this was

particularly common when the test was done in the first place as part of a "unit

policy to
scraen'’,

Too much should not be made of this because decisions on patient management quite
properly rely on a number of comsiderations, of which a laboratory report may be only one, but
there is need for ressarch to identify the tests that make the least useful contribution to
patient care, inm the hope that their numbers could be reduced.

lndications for requesting laboratory tests

The substantial growth in requeats for laboratory tests, which has been seen everywhere and
which involves both an increase in the variety of tests and in the number of individual requests,

must of course be largely due to the increase in the extent to which such tests can elucidate
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diagnosiz and guide treatwent. There is however a widespread belief that the growth has been
"excessive", meaning that more tests are requested than can be justified by the clinical

use made of the vesults, With some national health-cars systems, excessive demands for
laboratory tests may be in part attributable to the fimancial gain they bring to the
¢linicians or laboratory or both, a problem that is compounded if there are opportunities

for excessive charging of the already excessive number of requests. In other circumstances,
the fear of litigation may generate an overly defensive approach to protect the clinician
against any possible accusation of inadequate investigation. But concern for an allegedly
"excessive" growth in demand is common also in countries such as the United Kingdom, where
nelither persomal fivancial gain, nor passionate litigation, iz a domimapnt factor.

A brave attempt to identify the grounds on which microbiological tests were requested of
laboratories in five general hospitals was reported by Spencely and colleagues (1979). Some
35% of tests were routine examinations made ag a result of the clinical unit's policy, and
altogethexr 207 of the tests were considered to have made ne contriburiom ar 211 to diaghosis,
treatment or general management. Unfortunately, as the authors point out, it may not be
possible to judge just which 20% will be superfluous at the time of requesting the test,

Routine "gereening" ds responsible for a greater number of tests in elinical chemistry
amd probably in haematology than in microbiology, thanks largely to the availability of multi-
channel analysers that perform several tests as easily as one. There is clearly scope for a
variety of research approaches aiming to define more precisely the appropriate indications
for many laboratory tests, in the hope that such definitions can be used to educate students
and clinicians into more rationmal use of the laboratory.

Unnecessary duplication of requests, prompted either by shift systems of working,
impatience, confusion, or a desire to be doubly sure, is a potent cause of excess worklosd
and would be worth study to test the effect of different teporting methods, especially the
despatch of preliminary reports, if necessary, by telephone. The relevance of various cemputer
reporting systems would also be of interest.

Perhaps advantage could also be taken of the various organizational systems that operate
in different countries to determine how much, in fact, different systems affect the demand for
laboratory tests, Thexre has been at least one attempt to use econmomic pressures to limit
laboratory requests by allocating a budget to a clinical unit coating its various activities
and allowing the clinicians to switch resources from laboratory tests to other activities.
This led, temporarily at least, to a reduction in the demand for laboratory tests, as did
the necessity of consultant justification of '"on call" requests during a period of industrial
action, There may be scope for future research along similar lines. Several attempts
have been made to control numbers by allocating a monthly "ration" of requests to each eclinical
unit but, glthough there are anecdotal accounts of both success and failure of such systems,
little of peneral value seems to have been publighed.

New and old tests

A significant contribution to the increase in laboratory work stems from the introduction
of new tests which could, but often do not, replace tests already in use, some of very doubtiul
value, Holland and Whitehead (1974) reviewed the need for research into the efficiency,
cffectivensess and economics of new tests at am early stage in their development, There i=
however often resistance from clinicians to the abandonment of long-established tests, even if
new Lests are demonstrably bettex., Cotin (1978) pointed ocut that part of the education of
each clinician is the generation of his own data base, acquired from experience, reading and
discusgsion, and the discarding of obsolete tests requires a modification of this dara basge.
There it clearly scope for research into methods of presentation of laboratory results that
minimize this difficulty.

Rapid methods have been the subject of considerable study, especially in microbiclogy,
where traditional tests often take 24-48 hours or more for completion. Many of these new
rapid methods provide good reliable tests but they are commonly labour intensive, and research
is nceded to discover the right place for the usze of rapid methods as a contribution to better
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patient care: how often does the fact that the result is available sooner actually mean that
the management decisions are made earlier?  This will surely depend not only on the test
concerned and the management econsequences but eritically on the time of day, in relation to all
other activities, at which the result is available. Results will need to be of outstanding
importance te have any rapid influence on management if they arrive after the working day is
QVeT .

In addition to increasing numbers of tests, there has often been the opportunity of
increasing the precision of the individual tests, or increasing the detail of the tests:
in microbiology this often involves a finer and finer distinetion of microbial species,
subspecies, types and subtypes, or expressing sensitiviry tests in MIC's instead of
Sensitive/ﬁesistant, in biochemistry a more precise or more reproducible quantitative result,
There iz a real need for guidance on the appropriate indications for the varying degrees of
precision and this ought to be based on some operational research. Lindberg and Watson
(1974} reported some theoretical analyses of the sffect of increasing precision of diagnostic
tests, which indicated that the benefit, in tetms of decreased missed diagnosis, was critically
dependent on the relative frequency in the population studied of subjects with the diagnostic
criterion sought. Increase in precision of the test might or might not provide better
diagnosis. Lindberg and Watson's model was grossly oversimplified but the principle is
highly relevant and too litrle srudied.

Rationalization of laboratery services

The introduction of sutomated and mechamical methods for chemical and haematological
snalyses, coupled wirth a belief that laboratories with a large workload are more cost-effective
than those with a small load, have led to the ¢losure of many small lasboratories and the
concentration of the work in fewer large centres. In England there was a 43% decline in the
number of "small" laboratories between 1966 and 1974, and an increase of 44% in the
number of large laboratories (Buttolph, 1977). A few research studies of actual or proposed
raticnalization schemez have been published. Nussbaum and others (1977) claimed that the
introduction ¢f computers and of a partislly centralized organization for bicchemistry and
haematology in two hospitals in Seattle was Tesponsible for an observed decrease in the real
cost of tests, a decrease not observed in microbiology which was excluded from the scheme.
Other schemes claimed to decrease costs have been reported by Brain er al. (1978),

Katz et al. (1973) and Goldberg and Mitchell (1970).

The real cost of a laboratory test is very difficult to determine if everything is to be
included, from collection of specimen to return, interpretation and clinical application of the
results, sv the cost-saving attributable to centralization cannot be asserted with any great
confidence. Mereover, there are penalties arising from the separation of the pathologist
from gome or all of the cliaicians to whem he should relate. This must lead to less
efficient utilization of the laboratory results and might well result in am sctuzl increase
in the pumbers of tests requested. The overall effect of rationalization of laboratory
services is thus a further area demanding operational research.

The pattern of professional staffing of clinical laborateries varies greatly in different
countries, and within one country in lsborvatories of diffevent size, type of funding and so
forth. These patternsarce determined by history, availsbility of individuals with appropriate
qualifications, and local prejudices. It would be of great interest if appropriste research
methods could be developed to study the influence of different patterns of professional
staffing on the running costs of the laboratory, the relative use made of the laboratory by
clinicians, and, if possible, its overall effectiveness in contributing to patient care.

Qperational research

Al

Virtually 211 the research studies referred to in the preceding paragraphs can be regarded
as aspects of operational research. 4 major problem in all research on the functioning of
clinical laborateries is the difficulty of measuring the output of the laboratery in climically
relevant rerms. Much effort has been put inte methods for measuring workload on the basis of
technician - and machine - time in carrying out the tests, but good clinical laboratory practice
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demands interpretation as well as estimation. ‘The overall effectiveness of the laboratory
in providing support to clinicians also requires prior Judgement on the selection of tests
aud active development of methods for ensuring utilization of results. There is 2 real need
for further researeh into methods by which all agpects of laboratory activity can be measured
so that different clinical laboratory systems could be properly evaluated,

El
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