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Résumé

La masse des dossiers cliniques des hopitaux générés durant les cinquante derniéres
années est largement pergue comme un probléme, tant au niveau de I’espace
requis pour leur entreposage que des cofits afférents a leur conversion sur des
supports moins volumineux. Les auteurs du présent article soutiennent que le -
probleme réel n’en est pas un de volume mais plut6t d’inutilisation; laquelle
résulte d’un classement inadéquat ainsi que d’une information contextuelle
lacunaire. Présentement, I’acces aux dossiers cliniques non actifs est ardu et se
fait plutdt a I’aveuglette. Ainsi le nombre réel d’utilisateurs de ces dossiers est
peu élevé malgré la grande valeur potentielle de ces informations, spécialement
pour les épidémiologistes et les cliniciens. Durant le cours de la recherche menée
au British National Health Service un éventail de solutions possibles aux
problémes, aussi bien présumés que réels, a été exarpiné. Les recommandations,
bien que congues pour le National Health Service d’Ecosse, peuvent aussi s’avérer
pertinentes dans d’autres milieux. Le plan défendu ici a pour but de créer une
«tangente» visant a envisager les dossiers cliniques comme une ressource utilisable
et valable plutdt qu’uniquement comme une source d’embarras. Quelques unes
des questions et alternatives soulevées ici & propos des dossiers cliniques sont
également pertinentes pour I’évaluation de d’autres séries du PIPs (Particular
Instance Papers); elles ont également des incidences sur la collecte et 1a conser-
vation des données informatisées.

Abstract

The quantity of hospital clinical records generated in the last fifty years is widely
perceived as a problem, not least because of the storage accommodation required
to house hard copy records and the costs involved in converting them to less
bulky media. The authors of this paper argue that the real problem is not bulk but
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lack of use. This in turn is the consequence of inadequate indexing and contex-
tual information structures. At present, access to non-current clinical records is
difficult and inherently haphazard. As a result, the constituency of actual users is
small. Yet potentially valuable data, particularly for epidemiologists and clinical
researchers, is contained within these records. In the course of research con-
ducted in the British National Health Service (NHS) a variety of possible solu-
tions to both the perceived and real problems have been examined. The recom-
mendations made, although addressed primarily to the circumstances of the NHS
in Scotland, may be relevant elsewhere. The scheme advocated here is intended
to create a “virtuous circle” of use leading to a willingness to regard clinical
records as a resource to be utilized and valued rather than as a problem. Some of
the issues and alternatives considered in respect of clinical records are relevant to
the appraisal of other series of PIPs (Particular Instance Papers); they also have
implications for the collection and storage of data in electronic form.

When the Scottish novelist Eric Linklater visited the United States in the late 1920s
he was impressed by American medical record- keeping. Accordingly, when one of
his characters, Juan Motley, enroled at a fictional New York State university he was
subjected to a thorough medical examination.

Nor were the examiners content with examining. They also chronicled. Juan’s
height ... and his weight ... They wrote this upon a card. He had had chicken-
pox ... measles ... his tonsils removed ... a boil evacuated ... all this was
solemnly recorded. [Juan] ... thought with awe that he now had a place in
the archives of America ... secure, immortally card-indexed, pigeon-holed in
some desk as vast as eternity. ... Now at last had the People a place and a
name on the scroll of their country. Now at last were their qualities and
characteristics ... classified and recorded with those of generals and states-
men and builders of cathedrals. The future was being made safe for biogra-
phy. ... Perhaps some inhuman colossal Mendel was preparing the data for
future generations of scientists ....!

On both sides of the Atlantic the amount of medical information collected, and the
way that that information was stored, changed dramatically in the first half of the
twentieth century. Although not the only impetus for change, an important factor in
this information revolution was the belief that the collection of ever greater quanti-
- ties of medical data was a desirable objective. This contrasts with current assump-
tions, certainly within the National Health Service in Scotland. The first section of
this paper will provide a brief overview of the changing nature of hospital clinical
record-keeping in Scotland since the end of the last century. Section two will exam-
ine some of the problems associated with non-current clinical records which have
arisen since the 1950s. The third section provides a review of commonly advocated
“solutions” to these problems. The paper will conclude with an overview of a range
of sampling and enhanced indexing techniques which have implications for the fu-
ture retention or destruction of non-current hospital clinical records and other series
of Particular Instance Papers (PIPs).
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History of Medical Record-Keeping, Particularly in Scotland

The development of the clinical record since 1890 has reflected the increasing com-
plexity of the social, administrative, and medical functions of health care delivery
systems. In order to understand the difficulties associated with medical record ad-
ministration in the 1990s, it is necessary to provide a brief overview of these devel-
opments and the consequences they have had for the long term retention of medical
records for research purposes.

In the 1890s, hospitals’ clinical information was recorded in ward journals. These
documents differed from patient case files in a number of important respects. Most
salient amongst these was that each record was composed of many episodes relating
to many different patients. The connecting factor between these episodes was that
all had presented to the same administrative subdivision of the hospital. In this
respect the ward journal betrayed its ancestral roots. These lay in clinicians’ per-
sonal notes, their aide mémoire based on their experiences.? Until the 1930s it was
still common for ward journals to be identified by the name of the consultant who
had treated those patients. As suggested by their title, the records were often housed
in the ward or at least within close proximity to the staff responsible for their cre-
ation and maintenance. This encouraged a sense of local responsibility for particu-
lar groups of records, but led to a highly devolved system of record-keeping within
the institution as a whole. Another pointer to the origins of the system is provided by
the method of internal filing. The practice of entering notes into pre-bound volumes
was geared towards chronological record-keeping. This encouraged the assembly of
records which provided a good view of the mechanics of day-to-day health care
provision--a form of institutional diary--but impeded the collation of material per-
taining to any single patient to form a case history.

The other major component of hospital record systems in the 1890s was the admis-
sion register. This was primarily an administrative tool. In most hospitals it also
served as the only overall index to the ward journals, albeit one which was extremely
laborious to use. The administrative uses of the admission register included: compi-
lation of admission statistics; calculation of cure and mortality rates; compilation of
patient-stay statistics; and checking the abuse of recommendation privileges by sub-
scribers. There was a tendency for admission registers to become more comprehen-
sive over time. By the late nineteenth century information about age, marital status,
religion, and country of birth was collected routinely and provision was made for
additional information to be added in a remarks column.?

From the turn of the century onwards this system became increasingly outmoded.
There were three principal reasons for this. First, the introduction of new technolo-
gies placed strains on the traditional form of record-keeping. Pre-bound volumes
were not compatible with duplicators and typewriters. In order to take advantage of
the new technology, typed or duplicated documents had to be inserted into the record,
often by pasting sheets of paper to the edge of the page.* As a result, ward journals
became cluttered and difficult to interpret. The trend was exacerbated by the intro-
duction of laboratory technologies.” At first the results of tests were transcribed by
hand along with daily observations. As the volume of technical data increased it
became impractical to transcribe results of tests. Instead, laboratory reports and ECGs
were pasted directly into the record alongside other typed and duplicated material.®
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Important material was lost as appended documents became unstuck, and ward jour-
nals became untidy and difficult to use. Worse still, bindings stretched beyond their
limits burst--the ward journal system of record collection literally came apart at the
seams.’

Secondly, the record-keeping functions of hospitals became increasingly special-
ized as clinicians were relieved of routine clerical tasks. Many semi-skilled staff
were hired, especially stenographers, telephone operators, and typists. Larger areas
were laid aside for record administration. The new medical records offices were
usually centrally-located and under the charge of a specialist medical records of-
ficer. Responsibility for the overall upkeep and maintenance of the record was trans-
ferred from medical to clerical staff. A particularly important aspect of this transfor-
mation was the manner in which a new record-keeping culture began to dictate the
form and pace of intra-hospital relationships. It defined groups within the hospital
in terms of the paperwork they were responsible for. In a highly interrelated system,
it also monitored the output of various groups, so that the source of obstructions in
the normal flow of documentation could be readily- traced.® These transformations
are important, as they helped to redefine the medical record as a tool of hospital
management. The days of “Dr. Finlay’s case book” were numbered.’

Thirdly, developments in the way that medicine was taught placed increasing em-
phasis on the value of complete case histories. It was felt that while it was desirable
to present students with patient-based examples, these were not readily accessible
under the ward journal system. As a result, the latter was perceived as an obstacle to
teaching. Another impetus for change was provided by clinicians anxious to evalu-
ate the results of new techniques or who worked in fields where the value of long
term follow-up had already been demonstrated, for example, orthopaedics, tubercu-
losis, and cancer.!’ This created a demand to keep more information and organize
that information in a more appropriate manner.

The evolution of the unit patient file or case file was a direct response to these
pressures. The first general hospital known to have used case files (in New York)
inaugurated the system in 1916. An earlier use is known in Britain: the Three Coun-
ties Asylum in Bedfordshire adopted a system of individual patient files in 1912." It
was in these years, immediately before the World War I, that robust manila files
(known as “Lloyd George Envelopes”) were introduced for General Practitioners’
(GPs) patients insured under the British National Health Insurance Acts. Most GPs
seem to have found patient files much superior to the old casebooks; the latter rap-
idly went out of use in most practices.

In Glasgow the Royal and Victoria infirmaries made some use of patient files in the
inter-war years. These, however, were flimsy things--just large sheets of paper folded
to make folders.!? Some of the advantages which should have followed from a thor-
ough-going adoption of patient case files were not achieved. Each year’s files were
bound up as volumes in order to protect the flimsy paper. As they were bound
together according to which ward the patient had been treated in, complete case
histories were not assembled.!?

Following the creation of the National Health Service (NHS) in Britain in 1948, the
use of the unit case file system (in which a patient name index was an indispensable
necessity) became virtually universal. The unit file system of medical record-keep-



CUTTING THE GORDIAN KNOT 65

ing was designed to increase the efficiency with which case histories could be lo-
cated, enable physicians to give better continuous care to patients, and furnish infor-
mation which upon subsequent analysis could lead to improvements in the quality of
health care provision. The basic principle of the unit file was that instead of medical
records being ward, consultant, or practitioner based, the identifying unit would be-
come the patient. Each patient’s file was to contain all records pertaining to that
individual from ante-natal care to post-mortem examination. The system demanded
that a unique number be allocated to each record and that when a patient re-attended
hospital the existing file be located and all newly generated records inserted therein.

NHS administrative bodies in Scotland actively encouraged standardization in the
use of unit case file systems. For instance, a 1959 report promoted the use of stan-
dardized forms."* The report also recommended that each Regional Hospital Board
should have a senior officer with overall responsibility for medical record matters.
Unfortunately, the latter recommendation was widely disregarded.

By the early 1950s the medical record had developed into an extremely complex
document. While its principal purpose was to facilitate the immediate treatment of
the patient, it had a variety of subsidiary functions. Unfortunately, not all of these
were compatible with the primary aim of immediate patient management. The most
important of these subsidiary uses were: to aid the continuing care of the patient; to
be of collective use as a store of important epidemiological information of potential
benefit to the community; to form a depository for important legal documentation;
and to provide a source of administrative data. Contemporaries identified three prob-
lems with the unit case file system which urgently required to be addressed. Firstly,
there were considerable problems in gathering NHS management information, and
even greater problems in manipulating and using the data which was available. Sec-
ondly, it was possible for one patient to have more than one file in a single hospital.
Thirdly, there were great difficulties in establishing record linkage between hospi-
tals. The last two difficulties arose largely because of the chronic failure of both
staff and patients to use the patients’ NHS numbers. These would have provided
unique identifiers had they been universally utilized.'

Accordingly, in 1961 an additional patient data system was introduced to over-
come the deficiencies inherent in the multiplicity of existing hospital-based unit case
file systems. The new system was SHIPS (the Scottish Hospital In Patients Statistics
system) perhaps better known as SMR, from its principal input document, the Scot-
tish Morbidity Record form number one (SMRI1). In essence, SHIPS was to be a
central database containing summary data on all in-patient episodes in NHS hospi-
tals in Scotland. SHIPS aimed to provide a better quality of NHS management in-
formation and to do so in a way which would enable the data to be handled and used
more flexibly than had previously been possible. In addition, SHIPS aimed to pro-
vide the basis for enhanced epidemiological and public health research. After five
years of operation, the SHIPS system was reviewed and modified. The changes
made to the SMR1 were designed to make the form function as a discharge sum-
mary, in the expectation that this would promote the integration of the SHIPS system
with the hospitals’ own clinical records systems.'¢
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The Present Situation: Problems With Non-Current Paper and Card Records

Whilst present-day epidemiologists might not be wholly charmed to be described as
“inhuman colossal Mendels,” Linklater was percipient in foreseeing the value of
medical archives for scientific enquiry. Unfortunately, he was mistaken in imagin-
ing that the creation of large data sets was, in itself, sufficient to underpin such re-
search. It has long been apparent that while vast amounts of data have been as-
sembled, it is difficult to retrieve, order, and manipulate that information for either
clinical or administrative purposes.

Two phenomena are particular causes of concern: the rapid growth of record series
and difficulties in accessing data for reasons other than immediate patient care.

Since the adoption of unit case files the amount of space occupied by medical
records has expanded at an alarming rate. To provide an example of the scale of the
problem, the Glasgow Western Infirmary’s ward journals, currently housed in the
Health Board Archive, occupy 130 linear metres.!” The Western Infirmary currently
generates about 200 linear metres of unit files in a single year. That is thirty-six per
cent more material than the hospital accumulated in its first sixty-six years of exist-
ence. Overall, the hospitals in the Greater Glasgow area create about one linear
kilometre of new paper and card each year. Writing in the late 1960s, J.H. Mitchell
described the growth of medical records departments as a “malignant neoplasm” at
the heart of the hospital.”® This situation has arisen for three reasons. The National
Health Service treats a greater proportion of the population than was the case with
pre-nationalized health care. Much more space is occupied by record covers in a
unit file system compared to a ward journal system. Unit files are designed to allow
more information to be retained, indeed they encourage the retention of information.
This would not necessarily be bad if the information had some value. Under the
current system of information management, however, the value of non-current clini-
cal files is remarkably low.

For a record to have value there must be some means of delivering the data it con-
tains to end users. Hospitals do of course have facilities which do exactly this. Scot-
tish hospital indexes rarely, however, contain details other than the name, address,
date of birth, and sex of the patient." This is adequate for the purpose of immediate
patient management, but is not particularly suited to the needs of other potential
users, particularly epidemiologists. The main effect of this is a marked decrease in
the value of clinical records over time.

The shelf life of a record varies according to intended use. Information considered
essential to the immediate management of the patient may have a lifetime which can
be measured in weeks or even days. Other data of use in providing continuing care
will have varying lifetimes, but these rarely exceed the lifetime of the actual patient.
In the case of legal requirements, there is usually little argument for keeping a record
after sufficient time has lapsed for legal action to be brought. For some administra-
tive and legal functions (for example, long term audit) it may be deemed prudent to
keep a sample for thirty or forty years. It is, however, only secondary analysts like
epidemiologists and medical historians who argue that records should be kept for
much longer periods than this. The critical point here is that users whose areas of
interest depend upon lengthy retention periods are ill-served by current indexing
facilities. Without a flexible diagnostic index the huge store of information con-
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tained in non-current clinical records is placed beyond the reach of most potential
users. As aresult, few clinical records are ever consulted after the patient has ceased
to present at a hospital.

In many ways the unit file system has defeated the purposes for which it was cre-
ated. Rather than making health care records more accessible, vital information has
been lost in files which are untidy, in a poor state of repair, and inadequately in-
dexed, and which contain much that is either out of context or of no immediate
importance to the majority of users.” The essential problem is that the unit file sys-
tem is incapable of performing several diverse functions at once. The net result of
these failures is that non-current clinical records are perceived as possessing little
value. To date, tens of thousands of post-1948 records have been destroyed. This is
a trend which is likely to continue.

Problems with Electronic Summary Data

Whilst much concern has been expressed over the rate of destruction of non-current
clinical records, the existence of an alternative source of information, in electronic
summary form, has muted these expressions of concern. Despite their advantages,
however, there are clear indications that the electronic summary data contained in
the SHIPS database are, in many respects, a poor substitute for the full clinical record.
Since the early 1970s several studies have highlighted serious deficiencies in the
accuracy of SHIPS diagnostic coding, particularly with the SMR1 and 4
programmes.?' This is not a local phenomenon.

Diagnostic classification schemes have encountered difficulties ever since proto-
types were drawn up in the 1840s. At the heart of these problems lies a tension
between what administrative statisticians on the one hand, and epidemiologists on
the other, want from summary data. The statisticians argue for broad categories of
data to facilitate the development of public policy, while the epidemiologists require
more detailed information.” To illustrate this by way of an extreme example, imag-
ine a two-fold classification--alive or dead. This will produce a high uniformity of
response since the procedures for filling out a coding form are routine; each subject
is either reported as alive, dead, or neither (no available information). This will
produce highly accurate data of virtually no epidemiological use.

In order to obtain more detailed data, clinicians must be asked not if their patient is
alive or dead, but what disorder, if any, they are suffering from. In this case the
question is not routine but open ended. That is, it no longer invites three responses,
but a large variety. Classifying this data requires that judgements are made as to
which of many categories individual responses are placed in. The larger the choice
of categories the greater the probability that two individuals will classify the same
situation in two different ways.*

The International Classification of Diseases (ICD), the classification system that
SHIPS and many other systems are based upon, is a compromise between both ap-
proaches. The resultant limitations are apparent in all ICD-based data systems. In
the case of SHIPS, these limitations are compounded by a lack of contextual infor-
mation (laboratory reports, nursing notes, referral letters, etc.).
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Because of these inadequacies it is dangerous to view electronic summary data as
an adequate replacement for paper and card clinical records. Indeed, it is evident
that reference to clinical files can play an important part in interpreting, checking,
and validating summary returns. Rather than summary data providing cover for the
destruction of hard-copy records, the loss of the latter may critically impair the util-
ity of the former. To paraphrase Oscar Wilde, to lose one source of ‘data may be
regarded as a misfortune, but to lose both would look like carelessness.

Implications of Clinical Record Destruction

Other than as a means of checking SHIPS data, will it matter if non-current clinical
records continue to be destroyed in large numbers? The answer to the question is
almost certainly yes. Clinical files are an irreplaceable resource. Haphazard data
destruction will have an effect on the quality (and in some cases viability) of future
epidemiological research in areas such as:

* follow-up studies

. cohort studies

* long-term evaluation of medical intervention
e mapping changes in disease environments

* monitoring presenting populations

¢ evaluating diagnostic trends.?
g g

Is There a Solution?

In searching for a solution to these problems it is important first to rule out some
false hopes. The record storage issue has two facets, issues of bulk and issues of
access; any initiative aimed at addressing storage problems must tackle both. Thus,
retention programmes which attempt to persuade health administrators that all clini-
cal records should be preserved without an accompanying improvement in access
arrangements are likely to fail. This includes schemes which attempt to transfer
existing records to a different storage medium, such as microfilm, microfiche, or
optical disc.” The other bulk reducing option, file weeding, produces only modest
savings in space and is extremely costly in staff time.

It is also unrealistic to expect public record offices to accept non-current clinical
record series. A large number of badly indexed files which are closed for public
access for seventy-five years and have been physically removed from the location
where the relevant ethics committee has jurisdiction are not an enticing prospect.?

A realistic solution to the problem has to be built around four principles:

e any retention programme should seek to combine the varying strengths of original
clinical records and electronic summary data to create a flexible information
management package;?’

» sampling offers advantages over other bulk reducing options. This is because
sampling can provide the opportunity to reclaim substantial record storage space
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at a relatively low cost, while protecting the interests of many potential users of
clinical data;*®

* adequate information must be provided for future users so that they can locate
records germane to their areas of interest and employ that information in an
effective manner;

» if possible, records earmarked for long term retention should not be removed
from the jurisdiction of the administrative bodies responsible for their creation.?”

Where is Sampling Applicable?

Sampling does not offer a panacea to the problems of record retention and it is worth
stressing that whatever sampling technique is applied, some aspects of the original
record population will be lost. While some potential users will be disappointed by a
sampling programme, the same could be said of any other sustainable preservation
programme. In many ways the justification for archival sampling is simply that it
can provide a sound procedural basis to the thorny question of what should be kept
and what discarded.

In considering the techniques described below one point should be borne in mind.
Each design should be carefully considered in relation to the data to which it is to be
applied. Some designs, for example, are particularly suited to collections of records
filed in certain ways. A sampling system which is difficult to apply to a record series
may be counter-productive in that implementation may prove expensive and/or time-
consuming. Further, if many errors are committed in the process of drawing the
sample, the utility of the exercise will be undermined.

In general, sampling procedures may be appropriately applied to large groups of
records assembled using standard practices and procedures. Many clinical record
series and other PIPs fall into this category. Small collections of hospital records
displaying much variation in content, however, should not be sampled.

Alternative Sampling Strategies

With random sampling, a record is selected from a sampling frame® in a way that
ensures that there is an equal probability of any other record in that series being
selected in its place. This procedure is repeated until a sample of the desired size has
been assembled. This is achieved by resorting to a random number table or a com-
puter package which generates random numbers. The advantage of random sam-
pling is its relative freedom from sampling bias. It is particularly powerful if only a
small sample of records is required. The disadvantage is that if the number of records
to be sampled is large the process of record selection becomes laborious and prone
to error. For large series of clinical records the technique is likely to prove counter-
productive.

Systematic sampling is a technique commonly resorted to in order to overcome the
disadvantages associated with random sampling. The process involves drawing
records from a sampling frame at particular intervals. The usual procedure is to take
every nth record after a randomly chosen start. The advantage of the technique is
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that it is relatively simple to execute. This can lead to substantial time savings and
reductions in the number of mistakes made during the selection process. Systematic
sampling can work particularly well in hospitals which employ terminal digit fil-
H 33

ing.

The main disadvantage is that systematic sampling is prone to underlying patterns
embedded in the data. This is perhaps best illustrated through the use of an example.
Imagine a clinic which sees one set of patients in the morning and a completely
different set in the afternoon. If approximately the same number of cases presented
in the morning and in the afternoon and the amount of patients seen over time re-
mained constant, a systematic sample of the records might consist of cases drawn
entirely from one set of patients. A further disadvantage is that the technique pro-
vides no information on the relationship between sequential observations. Thus, a
systematic sample of accident and emergency admissions might lead one to con-
clude that traffic accidents never cause injuries to more than one individual *

Cluster sampling involves dividing the frame into sections, for example, the years
that patients were first treated or the post-code areas in which they are resident. It is
these clusters or-chunks of data which are then sampled. There are several advan-
tages to this procedure. Splitting the frame up into convenient clusters may increase
the speed and efficiency with which a sample can be drawn. A common example of
this is a sample drawn according to the first letter of the surname from an alphabeti-
cally-filed archive. Another advantage is that the procedure can be used to facilitate
record linkage. An example of this would be a record population which was grouped
according to year of creation and then sampled by taking every tenth year to coincide
with the census.* The obvious use of cluster sampling in relation to clinical files is
to divide the record population up according to creating institutions. This much-
abbreviated frame can then sample by hospital. All these procedures, however, are
prone to one particular form of bias. This arises when one or more of the clusters of
data to be sampled are distinctive in a manner important to subsequent analysis. The
most common example of this is that arising from alphabetical sampling based on
the first letter of patients’ surnames. In Britain, for example, a dilemma here is that
if M is included the sample will be biased towards Gaelic (Mac and Mc)-derived
names and if it is not the reverse will hold.

The problem with sampling particular institutions is that it is extremely difficult to
envisage a single hospital which is representative of all aspects of health care in its
particular region. The dilemma here is that because the records selected for preser-
vation will be an unrepresentative fragment of the original record population they
become difficult if not impossible to interpret in a wider context.* We are inclined
to think that this approach is symptomatic of a desire to retain the records of high
status hospitals at the expense of providing a representative picture of health care.
An advantage of the approach is that retention of hospital patient records may en-
courage the retention of important supporting documentation, particularly adminis-
trative records. This would, no doubt, be a great help to those engaged in writing
institutional histories. This advantage, however, must be weighed against the lim-
ited epidemiological value of institutionally-based record selections. A theoreti-
cally attractive development of this approach would be a scheme in which all the
clinical records of one institution are preserved whilst those of surrounding hospitals
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are sampled. This would provide epidemiologists with sufficient information on the
attributes of the original record population to place the records of the chosen institu-
tion in a meaningful context. Such an undertaking, however, would be both complex
and expensive.

Stratified sampling is a technique where the frame is split into strata. These strata
are then sampled more or less intensely according to their representation in the origi-
nal record population and the aims of the study. For example, if it was decided that
the frame should consist of all diagnoses recorded in a clinical record series, a strati-
fied sample might consist of one per cent of commonly-encountered disorders, ten
per cent of uncommonly-encountered disorders, and one hundred per cent of all rare
disorders. Once the design of the frame and sampling proportions have been agreed
upon, records can be drawn from each stratum by either systematic or random sam-
pling as described above.

The advantage of stratified sampling is that it can reduce the size of the sample
drawn without compromising its integrity. This is especially true for record series
which contain a large number of similar records occasionally interspersed with more
unusual observations. If, for example, a five per cent sample was drawn from such a
record series without the use of stratification it is likely that many unusual observa-
tions may be poorly represented or fail to be sampled at all. A stratified approach
would reduce the overall size of the sample by drawing fewer records containing
routine observations, but might also ensure that less common aspects of the record
population were preserved in meaningful quantities.

There are, however, several considerable disadvantages with stratified sampling.
First, it is imperative that a great deal of information is known about a record series
before a stratified sample can be drawn. For example, if it was decided that stratifi-
cation would provide the best means of preserving diagnostic information, the sam-
pling frame could not be constructed unless the proportion of diagnoses contained in
the original record population was known and there was some way of identifying
which files contained information on which disorders. It is also important that this
information is preserved along with the sample. Future researchers must be told the
proportion of the original record population contained in each stratum so that the
individual constituent parts of the sample can be re-weighted for use in conjunction
with each other. Care should also be exercized that records belonging to one stratum
do not become confused with others. If these guidelines are not adhered to, the
validity of the sample will be critically impaired and a great deal of effort will have
been expended to little avail.

A second disadvantage is that in designing a stratified sample, decisions must be
made as to which categories of information are important enough to merit protec-
tion. The example offered above was based on the diagnoses recorded in a series of
patient files. While some subsequent research programmes might benefit from this
approach, others, more interested in, say, the areas of residence of presenting pa-
tients, may be poorly served. Itis also possible that the range of diagnoses recorded
in a clinical record series may be too great to offer adequate protection for each and
every different observation. The best justification for a stratified approach may be
that it is best to ensure that a limited range of research interests are well served rather
than provide a resource which is universally inadequate.
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A common problem associated with random and systematic sampling is that they
are not very good at preserving unusual aspects of the original data. One way of
increasing the utility of a sampling strategy is to draw smaller subsidiary samples to
cover a class or classes of records identified as likely to be of particular interest.” As
with stratified sampling it is essential that subsidiary samples are clearly identified
as such and stored separately from a representative sample.

The main advantage of this approach is that it can be much easier to implement
than a stratified sample. For example, a systematic sample of every record with a
file number ending in fifteen could be combined with several cluster samples com-
posed of all records raised in a census year. In this case, the attributes of a time
series (systematic) sample are combined with the advantages of retaining a total
count of records raised at regular intervals. There are two principal disadvantages.

. First, as with stratified sampling, deciding which categories of information are of
particular interest and worthy of further protection is an inherently subjective exer-
cise. There is no easy way around this dilemma unless the subsidiary sampling
schemes are extremely comprehensive. Second, identifying subsidiary categories is
often time-consuming, especially when the necessary identifying data is not included
on the file cover.

Summary of a Report Submitted to the Greater Glasgow Health Board by the
Clinical Records Preservation Project

Our report argues that a preservation programme should combine the attributes of
two information resources to address the dual problem of access and bulk. First, the
electronic summary data can be used to index clinical records.* The clinical records
can be used in turn to provide rich detail to flesh out the electronic data. It is evident
that the research utility of both resources is enhanced when they are held in conjunc-
tion. Second, we argue that sampling should be used to tackle the problem of bulk.
The electronic summary data can be used to draw representative samples of clinical
records for long-term preservation. Sampling initiatives can be used to reduce stor-
age costs while protecting the interests of future researchers.”

A summary of these recommendations is provided as follows:

* A five per cent systematic sample of all post-1948 clinical records should be
drawn. Systematic sampling was deliberately chosen to increase the speed and
accuracy with which a sample could be drawn.

e Electronic summary data should be used to draw a series of stratified samples
aimed at preserving files containing infrequently occurring diagnostic data.

These samples should be stored in a Health Board administered archive and an index
created utilizing the electronic summary data. Facilities for on-site access should
also be provided for the complete run of electronic summary data for all in-patient
discharges in the Greater Glasgow area. Finally, information about information should
also be made available, so that potential users would know what was in the archive,
how it had been assembled, and how they could apply for access.”
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A Tentative Look Into the Future

Over the past four decades developments in information technology have had an
increasing impact on the manner in which the data contained in PIPs is collected,
stored, and manipulated. This is a trend which is likely to continue. While we will
refrain from hazarding rash predictions as to the nature of these developments, it
may be prudent to issue a few words of caution based on current trends.

Electronic medical records currently exist which contain: relational patient admin-
istration systems; spreadsheets to facilitate the analysis of laboratory reports; float-
ing windows capable of playing quick time movies; elaborate security mechanisms;
and embedded sound files, to name but a few recent developments.*' These records
can be stored by the thousands on WORM (Write Once Read Many times) optical
discs in systems which allow many people to access one record at the same time
from locations many miles apart. Astonishing as these advances may appear, in
some respects they bear parallels to past developments. Just as unit files encouraged
hospital administrators, clinicians, and other health professionals to collect more
information, the same can be said of electronic systems. In both situations two fac-
tors are responsible for the trend towards ever more data: the belief that more is
better, and faith in the new system’s ability to digest this information and deliver a
net return in the form of better administration, improvements in health care, and
developments in epidemiological research. As should be clear, however, from the
unit case file experience, more data is no guarantee of greater digestive power.

There is a danger here of being blinded by the speed of the available technology.
Computers, given the right set of instructions, are very good at locating information.
There is nothing new in this; terminal digit filing and card index carousels also re-
sulted in improvements in the time it took to access records. The glitch is that access
speeds are irrelevant if the search cannot be targeted at particular pieces of informa-
tion or groups of files. Without this facility all searches, independent of operating
system, will grind to a snail’s pace.

Let us elucidate our argument through means of an example. One of the benefits of
electronic information storage systems is the potential for “free text” retrieval. Thus
if GP referral letters are stored electronically it is theoretically possible to access any
letter containing particular words or phrases, for example, “blood pressure.” The
resultant haul, however, will contain many letters which include variants of the phrase
“this patient’s blood pressure is normal.” In an attempt to overcome this problem we
could make the search more specific, for example, “retrieve any referral letter where
‘high’ occurs within six words of “blood pressure.” Narrower search criteria, how-
ever, run the risk of excluding some referral letters, such as “this patients blood
pressure gives cause for concern,” without being specific enough to target others,
such as “this patient has hypertension.” The situation will become altogether more
complex if the files required by the researcher are those for patients diagnosed as
having high blood pressure in relation to another disorder. With a large number of
referral letters it is unlikely that any retrieval, no matter how many “and/or” qualifi-
ers are added, would be comprehensive enough to square the specifics of a research
request with the multiplicity of terminological constructions employed by GPs.
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GPs, and other contributors to hospital patient records, could be encouraged to use
specific terminological constructions. This is the logic behind medical classification
systems such as the International Classification of Diseases (ICD) and the Diagnos-
tic and Statistical Manual (DSM). The use of such classifications is fraught with
many problems, some of which are discussed above. In the context of the present
discussion, however, the essential point is that arguments over the nature and pur-
pose of medical classification predate the introduction of computer-based technolo-
gies by at least a hundred years.” These arguments are unlikely to be solved by
developments in artificial intelligence as they are not a function of the limitations of
the available technology but of the tensions resulting from the differing practices
and demands of a range of health professionals.

If there is a lesson to be learned from the past it is that technological advances
alone are unlikely to provide meta solutions to the complex problems of medical
record storage. Indeed there is a distinct possibility that the introduction of elec-
tronic records could exacerbate existing issues.”* We would argue that the solutions
to current medical record storage problems outlined in this article are a first step to
avoiding the repetition of past mistakes. We recognize that our arguments are by no
means radical. The simple diagnostic indexing systems outlined here will be of
limited benefit to many potential researchers. Nevertheless, they represent a sub-
stantial improvement to existing arrangements. The aim of such modest improve-
ments in the management of hospital case records is to provide a justification for
long-term storage. Initiatives which facilitate research access should help to create a
“virtuous circle” where the use of information leads to the application of research
findings, which in turn provide the necessary impetus to generate further investment
in data collection and information management. In the absence of such develop-
ments, it is unlikely that necessary provisions will be made to deposit and maintain
electronically-generated PIPs and their associated hardware, software, and data docu-
mentation. We repeat that if information cannot be accessed it is unlikely that the
investment necessary to guarantee its upkeep will be forthcoming.*
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