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Abstract
Objectives-To establish an accurate and
reliable comparative database of dis-
charge abstracts and to appraise its value
for assessments of quality of care.
Design-Retrospective review of case
notes by trained research abstracters and
comparison with matched information as
routinely collected by the hospitals' own
information systems.
Setting-Three district general hospitals
and two major London teaching hospi-
tals.
Patients-The database included 3905
medical and surgical cases and 2082
obstetric cases from 1990 and 1991.
Main measures-Accessibility of case
notes; measures of reliability between
reviewers and of validity of case note
content; application of high level quality
indicators.
Results-The existing hospital systems
extracted insufficient detail from case
notes to conduct clinical comparative
analyses for medical and surgical cases.
The research abstracters at least doubled
the diagnostic codes extracted. Inter-
abstractor agreement of about 70% was
obtained for primary diagnosis and
assignment to diagnosis related group.
These data were sufficient to create a
comparative database and apply high
level quality indicators designed to flag
topics for further study. For obstetric-
specific indicators the rates were
comparable for abstracters and the
hospital information systems, which in
each case was a departmentally based
system (SMMIS) producing more de-
tailed and accessible data.
Conclusions-Current methods of ex-
tracting and coding diagnostic and pro-
cedural data from case notes in this
sample of hospitals is unsatisfactory:
notes were difficult to access and record-
ing is unacceptably incomplete.
Implications-Improvements as piloted
in this project, are readily available
should the NHS, hospital managers, and
clinicians see the value of these data in
their clinical and managerial activities.
(Quality in Health Care 1994;3:3-10)

Introduction
The NHS requires that a range of information,
the "provider minimum data set,"' is collected
on every episode of inpatient care. The data

set, a development of the previous Korner
returns, includes basic demographic informa-
tion; fields relating to referral, admission, and
discharge, one diagnosis code or more
(according to the International Classification
of Diseases); and details of any operative
procedures. Generally, the data are gathered
by coding clerks reviewing either case notes or,
more likely, summaries thereof. Considerable
evidence is available concerning the complete-
ness and accuracy of data obtained from hos-
pital case notes in the United Kingdom (UK)
through routine abstraction and coding
systems.24 Even with the increased emphasis
on quality of coding by the requirements of
the new contracting arrangements, it remains
clear that poor quality data are still inhibiting
use of the data set, both for general and
clinical management.

Similar problems with quality of data were
identified in the United States (US) as early as
1977,5 and these were emphasised by the
introduction of the prospective payment
system.6 These have been addressed, and to a
large degree solved, in the US by various
training programmes, database development
activities, software packages, and encoding
incentives associated with review of utilisation
and hospital payment. As the quality of
routine data in the US has increased, so too
has interest in using such data to address
questions of appropriateness, effectiveness,
and the quality of care. A seminal instance of
this approach is the demonstration by
Wennberg et al of the use of medical insurance
databases in comparing the outcomes of
prostatectomy associated with different
providers and surgical techniques.8 Database
analysis also has an important place among the
battery of techniques being used by the
federally funded Patient Outcome Research
Teams (PORTs).9 These teams are supple-
menting meta-analyses and prospective data
collection with analysis of claims data in
assessments of mortality, complications, re-
admissions, lengths of stay, and small area
variations in activity.

In the UK the NHS reforms depend heavily
on accurate administrative information, while
the 1990 white paper also called for medical
audit based on accurate and complete case
note data.10 Increasingly, as the minimum
data set becomes the medium for billing
purchasers, providers that fail to complete
discharge abstracts in a timely and accurate
fashion, are likely not to receive the
appropriate payment. If such administrative
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pressures lead to increased detail and accuracy

in routine data then comparative analyses of
the resulting large scale databases will be
better able to answer not only managerial but
also clinical and research questions.

In suggesting that a database built on

routinely collected discharge data can address
questions relating to quality of care it is
important to define the likely limitations of
such data. Schumacher and Coles offered four
categories of analysis relevant to health care,
each offering different levels of aggregation
and clinical detail: policy studies, management
analysis, clinical analysis (for example,
medical audit), and clinical research (for
example, randomised clinical trials) (D N
Schumacher, J M Coles, sixth international
working conference, patient classification
systems - Europe, St Etienne, France, 1990).
Discharge abstract databases, offering com-

parisons between, for example, provider units,
would probably be most useful in the middle
ground of management and clinical analysis.
In the US, the Commission on Professional
and Hospital Activities (CPHA) uses a set of
"quality indicators" to compare the incidence
of a range of clinical complications and
adverse events (largely recorded within the
diagnostic coding) among matched hospitals
contributing to its database. In doing so, it
recognises that a relatively high incidence is

not necessarily associated with poor quality
care and possibly reflects uncontrolled
differences in case mix. Thus indicators of this
kind are best considered as flags that call
attention to areas that might benefit from
more specific, local audits or detailed
prospective research.''
The particular information held within a

discharge abstract database, limited by
compliance with a standard minimum data
set, can mean that the specific items required
to address a given question may not be present
and proxies must be sought. Within a multi-
dimensional concept of quality,' ` some

dimensions may be poorly addressed by the
database approach. However, it is in the
standardisation of the data set that the real
value of discharge abstract databases lie.
Although the possibility must be remembered
that some local variation in the definition of
terms may exist, the standard allows
comparisons to be made, and norms derived,
with reference to substantial populations. For
those seeking to address quality of care

questions such databases also have the
advantage of being a relatively low cost
resource. If accurate clinical information can

be captured, albeit for primarily administrative
purposes, then it makes sense for clinicians,
researchers, and audit staff to make maxi-
mum, but well judged, use of the resulting
database.

This study set about building a small
comparative database of discharge abstracts in

the UK with two aims: firstly, to assess the
opportunities for improving on current stan-
dards of data quality (particularly diagnostic
data) by a range of practical enhancements to
the process of data capture and, secondly, to

demonstrate one method by which such a
database might be used in monitoring
quality.

Methods
About 2000 discharges were abstracted at
each of three hospitals. Discharges from
general medicine and general surgery were

sampled at two units, and those for maternity
cases were sampled at the third. Additional,
smaller, obstetric samples were also taken at
two other maternity units. Table 1 gives details
of all five hospitals, together with the number
of episodes contributed by each to the
database.
At each of the three sites a research

abstractor was appointed to record the
provider minimum dataset for the sample of
discharges (the abstractor based at hospital
OB-1 was also responsible for data collection
at the two other obstetric sites). In each case

the abstractor was an experienced nurse, who
received two weeks' intensive training in

clinical coding by CPHA nosologists. The
training emphasised the depth of diagnostic
and procedural information that may be
collected from the clinical record using the
relevant coding and classification systems. The
instructions to the abstracters emphasised
accuracy and completeness of coding over

speed and productivity and specified a process

of data capture that differs from the norm in

the UK in two respects: most importantly, the
abstracters worked directly with the clinical
notes and not from a discharge summary,

coding form, or GP's letter and, secondly, the
abstracters used a clinical encoding software
package (Accucode II) to generate the di-
agnosis and procedure codes. This software
generated the required code from the medical
terminology entered and the answers to a

series of multiple choice questions designed to
guide the coder in a consistent manner to the
code that represents the maximum level of
detail that can be supported by both the
coding system and the notes.
Data collection covered discharges from two

discrete periods. The first entailed obtaining
the notes of a small sample of 1990 patient
episodes (about 500 notes) from each of the
five sites. These retrospective samples allowed
the abstraction by the abstractor and the
hospitals' routinely collected data to be
compared when the hospitals' system could
not have been influenced by the presence of
the study on site. The second period of data
collection (the "concurrent" phase) ran from
April to October 1991, during which time the
abstracters were based at the study hospitals.
The design called for a random sample of

discharges to be drawn from a list of all
discharges from the relevant specialties, pro-
vided by the hospitals' patient administration
system. However, at hospital MS-1, this
proved impossible as the hospital was unable
to provide a list of discharges that identified
the specialty. In this instance case notes were

selected pseudo-randomly from those re-

trieved from relevant outpatient clinics. From
each set of notes the latest discharge from
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Comparative hospital databases: value for management and quality

Table 1 Study hospitals

Hospital Description Specialties sampled No of discharges
abstracted

MS- I District general hospital General medicine 1799
in North of England, General surgery
about 28 000 discharges/year (including urology)

MS-2 London teaching hospital, General medicine* 2126
about 28 000 discharges/year General surgery

(including urology)
OB-I London teaching hospital, Obstetrics 2082

about 3000 deliveries/year
OB-2 District general hospital, Obstetrics 650

about 2400 deliveries/year
OB-3 District general hospital, Obstetrics 691

about 5000 deliveries/year

*Includes a group of specialties designed to match the broader definition used elsewhere, in
particular at MS-1.

general medicine, general surgery, or urology
during 1990 (if any) was included in the
sample. In addition, about 5% of the sample
was drawn from notes of deceased patients. In
the concurrent phase at hospital MS-1 it still
proved impossible to obtain a suitable and
timely sampling frame, and thus a truly
random sample was again impossible. Instead,
about 1300 sets of notes were selected pseudo-
randomly from those being processed on dis-
charge by the offices of the relevant consult-
ants. Despite efforts to ensure a representative
sample both prostatectomies and routine cys-
toscopies are known to have been under-
represented in the available cases.
At hospital MS-2 discharge lists supplied by

the patient administration system were used to
take a random sample of one in seven
discharges from the relevant specialties over
the six months from April to September 1990.
In about 8% of cases the notes were
unavailable and these cases were excluded
from the coding process. In the concurrent
phase similar methods were used to sample
one in two discharges from the same
specialties. However, with the shorter lag
between discharge and coding implied by the
concurrent phase, the proportion of cases for
which notes could be accessed fell to around
60%. Though we were unable to identify any
systematic features of the notes that were un-
available to us, the possibility of a bias of some
kind must be borne in mind.
At the units supplying obstetric data com-

prehensive lists of deliveries were available,
allowing consecutive cases to be reviewed at
hospitals OB-1 and OB-2, with alternate cases
being sampled at hospital OB-3. The absence
of any possible bias in the obstetric sample
allowed a greater range of more detailed
comparisons between units within this speci-
alty. For this reason, and owing to other char-
acteristics of obstetric care (such as the
concept of "primary diagnosis" being of less
relevance than in medicine or surgery), where
appropriate we restricted our analysis to
hospitals MS-1 and MS-2 and reported the
obstetric results separately.

DATA QUAIUTY
To compare the output of the abstracters with
that of the hospitals' own centralised data
collection system, the abstractors' abstracts
from the retrospective phase were matched

with the equivalent records held on the
hospitals' information systems. Records were
matched on the basis of hospital number and
admission date; at hospital MS-2 matches
could be obtained for only around 80% of
admissions. This seems to reflect, in part at
least, errors in the recording of the admission
date. If the criterion for a match was relaxed
to include admission dates within five days of
the date recorded by the abstractor, about half
the residual could be "matched." In reporting
the comparisons between data obtained by the
abstracters and those from matched hospital
records only those cases with an exact match
were considered.

Depth of diagnostic coding
In most episodes of care it is likely that, in
addition to a primary diagnosis, one or more
secondary diagnostic factors should be in-
cluded in a complete abstract. These might
represent particular complications or co-
morbidities, relevant history, external causes,
or other factors influencing health status. As a
measure of the extent to which such diagnostic
detail was captured by the abstracters and by
the hospital information systems the number
of diagnosis codes per episode was calculated
for each of these sources at both hospitals.

Primary diagnosis
A random sample (n = 501 ) of the matched,
coded records from the abstracters and
hospital systems at both hospitals was ex-
amined by a coding expert from CPHA for
differences in the assignment of the primary
diagnosis. A further random subsample of these
records (n = 38) was additionally coded, for
validation purposes, by that expert.

Clinical review of ambiguous cases
Twenty cases were selected from those for
which coding was available from all three
sources (abstractor, hospital system, and
CPHA). We wished to determine whose
clinical coding would be considered the most
accurate in instances in which each of the
three sources produced significantly different
abstracts. Thus, the basis for selection was the
presence of clinically important discrepancies
in the primary or secondary diagnosis coding
provided by the different sources. The
selection was also designed to include equal
numbers of medical and surgical cases from
each of hospitals MS-1 and MS-2. Two
consultant physicians were each asked which
of three brief narrative descriptions, based on
the three sets of diagnosis and procedure
codes and identified by code letters only, came
closest to their interpretation of the case notes.
The option was given to reject all three
descriptions if it was felt that none provided an
acceptable account. Case notes for two of the
episodes were unavailable for examination,
and these cases were excluded from the
review.

Reliability
The reliability with which clinical information
was abstracted was assessed with a random
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sample of 36 medical and surgical cases (17
from hospital MS-1 and 19 from hospital MS-
2) that had been included in the concurrent
phase, which were reviewed by all three
abstracters.

QUALITY INDIC ATORS

Hospital wide indicators
In order to demonstrate a potential quality
assurance application of comparative data-
bases the abstracters' discharge abstracts
from hospitals MS-I and MS-2 were analysed
with a selection of the 60 "hospital wide" (that
is, not specialty specific) quality indicators
developed by the CPHA to report the
incidence of a variety of complications and
adverse events (each indicator has a definition
and detailed coding specification, details of
which are available from the project team).
The subset of indicators used in this study,
selected after discussions with clinicians in the
UK, focused on unambiguous, and relatively
rare, adverse events (box). To establish
whether our efforts to improve the quality
of the discharge abstracts would influence
the results of the quality indicator analysis, the
same indicators were used to analyse the
matched records previously obtained from
the hospitals' own information systems. The
incidence of the indicators was also calculated
for 1000 record samples from each of two
American hospitals chosen to match the
characteristics of hospitals MS-I and MS-2.
These were a district general type hospital in

Michigan (US- 1) and a large university
hospital in Maryland (US-2) respectively.
Finally, the CPHA's database was also used to

provide overall US projections for the
indicator frequencies.

Obstetric specific indicators
A range of indicators specific to obstetrics
were defined in discussion with clinicians in
the UK (mostly from hospital OB-1), as the
UK dataset in this specialty is particularly rich.
As with the hospital wide indicators, a selec-
tion of obstetric indicators (box) was used to

analyse not only the abstracts provided by the

abstracters but also the matched records ob-
tained from the hospitals' own information
systems.

Results
DATIA QUALITI

Dept/i of diagnostic codilig
Table 2 shows a substantial difference in the
number of diagnosis codes (including the pri-

mary code) per episode at each site: threefold
at hospital MS-1 and twofold at hospital
MS-2. However, these figures include a sub-
stantial proportion of hospital data records
with no diagnosis coding. To obtain an

accurate indication of the level of secondary
coding the number of codes per episode was

calculated for those episodes that had at least
a primary diagnosis. Even when uncoded
records were excluded from the analysis, con-

siderably more diagnostic information was

extracted from the notes by the research ab-
stractors than was recorded by the hospitals'
own systems (table 2, final row). These figures
suggest that the content of the case notes is

not the limiting factor in recording diagnostic
information. In the case of the hospital infor-
mation system at hospital MS-1 the large
number of uncoded consultant episodes may

be associated with the high proportion of
admissions recorded as comprising more than
one episode. Of the 322 admissions represen-

ted by the 446 consultant episodes, 297(92 /o)
had at least one episode coded. At hospital
MS-2, moving the analysis of uncoded records
to the level of admissions made no difference
to the observed level of completion: of 409
admissions, 366(89°o/,) had at least one

episode coded.

Priniiarxv diagnosis

The comparisons between the primary diagno-
ses assigned by the abstracters and the equiv-
alent diagnoses held on 501 matched hospital
information system records were categorised as

follows: 255 records (51%l) had identical codes
and a further 195(39 /O) had related diagnoses
represented by different codes. Most commonly
this occurred when a symptom was recorded by
the hospital system instead of a definitive
diagnosis (for example, benign prostatic hyper-
trophy versus bladder neck obstruction) or

when a specific diagnosis was contrasted with
one that is less specific (for example acute

idiopathic pericarditis versus pericardial disease
not otherwise specified). The final group,

comprising 5 1(10%O) records, represent the
cases where major differences occurred in the
identification of primary diagnoses. The coding
of potentially ambiguous cases is considered
further below. Of the 38 episodes additionally
coded by the CPHA expert, in 29(76%VO) the
abstractor and the expert agreed on the primary

diagnosis, a level of agreement which was

considered good, given that identical codes were

required for agreement, even closely related
diagnoses being considered discrepant.

Clinical review of anmbiguious cases

Table 3 shows the results of the review of the
18 sets of discrepant coding narratives by two

Quality indicators used in study
Hospital wide iuidicators
Patients with transfusion reaction
Central venous line and septicaemia
Cardiac arrest, not principal diagnosis

Cardiac arrest, expired, not principal
diagnosis

Respiratory arrest, not principal diagnosis
Respiratory arrest, expired, not principal
diagnosis

Patients with decubitus ulcer
Overdose of medication
Patients with principal diagnosis of sign/
symptom

Obstetric specific inidicators
Admission to special care baby unit
Episiotomy
Obstetric trauma
Induction of labour
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Table 2 Depth of diagnostic coding for research abstractors versus hospital information
systems at two hospitals

Hospital MS-I Hospital MS-2

Hospital Research Hospital Research
information abstractor information abstractor

system system

Consultant episodes* 446 474 447 545
Mean (median) No of diagnosis codes 1 0(1) 2-9(3) 1.6(1) 2 9(3)

per episode
Percentage of coded episodes 67 100 89 99

(that is, at least 1 diagnosis)
Mean (median) No of codes per coded 1.5(1) 2 9(3) 1.8(1) 2 9(3)

episode

*Cases were matched on an admission basis. As each admission may consist of one or more
consultant episodes and different coders may disagree on the division, the matched samples
need not contain equal numbers of episodes.

Table 3 Agreement with 18 discrepant coding narratives
by two consultant physicians

Sources of narrative selected No (°o) of narratives
as most accurate

Consultant A Consultant B

Research abstractor 10 (55 5) 7(38.9)
CPHA expert 5(27 8) 5(27-8)
Hospital information system 2(11 1) 6(33 3)
Narratives ungraded 1(5 5) 0

consultant physicians. Overall, the abstractor's
narrative was selected as the most accurate on

a total of 17(47.2%) occasions. Surprisingly,
though this was better than the hospital system
(first choice eight times, 22.2%), it was also an

improvement on the rate achieved by the
CPHA coder (10 occasions, 27.8%). These
figures must be seen in the context of the
33-3% agreement rate that would be expected
by chance; while there is some evidence
that consultant A favoured the abstracters'
abstracts over the other two sources, the
observed selections fell short of statistical
significance (p = 0-056, x2 = 5X76, df= 2).
Consultant B was clearly more equivocal, with
a distribution of selections that is very close to
that expected by chance (p = 0-85, x2 = 0-33,
df= 2).
The results should also be seen in the light

of the level of agreement between the clinical
reviewers. The fact that they agreed on the
source of the most accurate abstract in only I 1
of the 18 cases suggests that there was indeed
some genuine ambiguity within the selected
case notes. In such cases, it may be that a

detailed knowledge of the organisation of case

notes, in addition to the availability of time
and skill for reviewing, becomes particularly
important.

Reliability
The 36 cases reviewed by all three abstracters
were used to examine the level of agreement
between coders at two levels: exact match on

primary diagnosis (all three abstracters agreed
in 25(69%) cases) and the assignment of a

diagnosis related group (all three abstracters
agreed in 26(72%) cases). Diagnosis related
groups are of course influenced by the primary
diagnosis, but they can also reflect com-

plications, co-morbidities, and operative
procedures. Though two cases with different
primary diagnoses may have the same

diagnosis related group, the latter level of

analysis (or the comparable healthcare re-
source groups) may be more appropriate for
many potential uses of a discharge abstract
database.

QUALITY INDICATORS

Hospital wide indicators
Table 4 shows the incidence of eight il-
lustrative indicators as observed at hospitals
MS- I and MS-2. For each site two
frequencies are given for records abstracted
by the abstracters. These refer to the
retrospective sample (for which matched
hospital abstracts were obtained) and the later
concurrent phase of data collection. Some of
the indicators (for example, patients with
transfusion reaction) are shown with zero
frequency. Others (for example, patients with
signs and symptoms as a primary diagnosis)
show a consistent occurrence. Reasonably
similar frequencies were observed by the
abstractors across the two phases of the project
and at the two hospitals. More detailed
quantitative comparisons based on these
samples are difficult, given the problems in
obtaining notes and the potential for
differences in case mix. However, the results
for the abstractors show that the information
required to support the use of such of
indicator can be retrieved from the notes.
The incidence identified by the abstractors

can be contrasted with the indicator fre-
quencies reported from the hospitals' own
information systems. These data represent the
observed frequencies for the sample of records
matched with the abstracts coded by the
abstracters in the retrospective phase. Hence
the figures shown in the first two columns of
the table for hospitals MS-I and MS-2 should
be directly comparable. With the exception of
the quality indicator, recording the use of signs
and symptoms, none of the indicators had a
recorded incidence other than zero, at either
of the hospitals, when the hospital data were
used. While consistency of this result across
indicators is notable, the limitations of the
sample sizes must be considered. For hospital
MS-1 an observed incidence of zero in our
sample for the hospital information system
would be consistent with actual rate as high as
1%. The result relating to the use of signs and
symptoms as primary diagnoses can be
attributed to one of two alternative ex-
planations: either about 10% of activity is
accounted for by episodes in which no definite
diagnosis could be made or this definitive
diagnosis could not be deduced from the notes
whereas the signs and symptoms that had led
to the admission could.
The observed frequencies of the eight

indicators are also given for three sources of
US data. US-1 refers to 1001 discharges from
a community hospital in Michigan, matched
with hospital MS-1. US-2 refers to a sample
(of identical size) of discharges from a
university hospital in Maryland, matched with
hospital MS-2. The national projection is
based on the CPHA 700 hospital database.
Encouragingly, these data show frequencies of
similar order to those recorded by the
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Table 4 Number (percentage) of selected hospital wide quality indicators, as recorded by research abstractor and hospital information system at two
UK hospitals and for three US comparators

Quality indicator Hospital MS-I Hospital MS-2 US hospitals

Hospital Research abstractor Hospital Research abstractor US-i US-2 National
information information (community) (teaching) projection

system Retrospective Concurrent system Retrospective Concurrent
phase phase phase phase

(n = 446) (n = 474) (n = 1304) (n = 577) (n = 545) (n = 1585) (n = 1001) (n = 1001) (n = 34 million)

Patients with transfusion reaction 0 0 0 0 0 0 0 0
(0 8)

Central venous line and septicaemia 0 0 0 0 0 0 0 0
(0 2)

Cardiac arrest, not principal diagnosis 0 9 15 0 3 23 6 9
(19) (1.1) (0 6) (1.4) (0 6) (0 9) (0 9)

Cardiac arrest, expired, 0 5 9 0 2 11 5 4
not principal diagnosis (55-6) (60 0) (33 3) (47 8) (83 3) (44-4) (48 5)

Respiratory arrest, 0 2 4 0 0 12 2 8
not principal diagnosis (0 4) (0 3) (0-8) (0 2) (0 8) (1 0)
Respiratory arrest, expired, 0 2 1 0 0 1 0 2

not principal diagnosis (100-0) (25-0) (8 3) (25 0) (11 9)
Patients with decubitus ulcer 0 0 0 0 2 14 10 6

(0-4) (0 9) (1 0) (0 6) (0 6)
Overdose of medication 0 1 3 0 1 10 1 0

(0 2) (0 2) (0-2) (0 6) (0 1) (0 1)
Patients with principal diagnosis 45 42 156 35 54 190 53 32
of sign/symptom (10 1) (8 9) (12.0) (6 1) (9 9) (12-0) (5-3) (3 2) (4 9)

abstractors. Once again, this provides support
for the contention that case notes in the UK
are capable of supporting this kind of
comparative analysis, and emphasises the in-
adequacy of the normal abstraction process as
currently practised.

Obstetric specific indicators
Table 5 gives the results for a selection of the
obstetric quality indicators, defined in discus-
sion with UK clinicians. Again, the frequen-
cies observed from the abstracters' abstracts
are compared with the incidence within the
matched records from the routine information
system. In the case of the three obstetric sites,
the routine information system (the St Mary's
Maternity Information System (SMMIS) is a
departmentally based, online data collection
system with semiautomated clinical coding, in
contrast to the centralised manual coding
departments supporting hospitals MS-1 and
MS-2.
As noted previously (RW Beard et al,

unpublished data), the levels of completeness
and accuracy associated with SMMIS data
collection were higher than we have reported
here for the more centralised systems in
medicine and surgery. The results obtained
with the obstetric quality indicators reflect this
situation, the rates returned by the abstracters
and the hospital information systems being
mostly comparable and able to distinguish
between units. Where discrepancies exist
between the two sources, as in the case of the
rates of induction of labour a more detailed

Table 5 Number (percentage) of selected obstetric quality indicators, as recorded by
research abstractor and hospital information system at three hospitals

Quality indicator Hospital OB-1 Hospital OB-2 Hospital OB-3

Hospital Research Hospital Research Hospital Research
information abstractor information abstractor information abstractor

system (n = 313) system (n = 258) system (n = 321)
(n = 313) (n = 258) (n = 321)

Admission to 13(4-1) 18(5 7) 18(7-0) 19(7-4) 31(9-7) 44(13-7)
special care
baby unit

Episiotomy 81(25-9) 78(24 9) 47(18-2) 46(17-8) 101(31-5) 101(31-5)
Obstetric trauma 129(41-2) 117(37-4) 110(42-6) 103(39-9) 120(37-4) 112(34-9)
Induction of labour 70(22 4) 31(9-9) 86(33 3) 40(15-5) 141(43-9) 58(18-0)

analysis has led to the conclusion that
systematic, correctable differences in the
definition and interpretation of clinical terms
tend to underlie the problem (RW Beard et al,
unpublished data).

Discussion
The current levels of completeness, accuracy,
and reliability of computerised discharge
abstracts (as stored on hospital information
systems) are still a cause for concern and are
capable of substantial improvement. Past
studies found that the accuracy or complete-
ness of data, or both, ranged from 6O0/o-90%
with certain codings being "totally inexplic-
able."''8-20 Although we recognise that great
efforts have been made to improve the
situation in parallel with the current NHS
reforms and that undoubtedly there has been
recent progress,21 22 our analysis has shown
similar results in the medical/surgical study.
The routine abstraction of data at hospitals

MS-1 and MS-2 showed major deficiencies in
the database drawn from the hospitals' own
information systems. Incomplete or inaccurate
recording of diagnostic information will
generally invalidate the use of such data when
addressing questions relating to the quality of
care. Even simple applications of the data,
such as its use to define a sampling frame for
more detailed data collection, are potentially
undermined. Though it was not the purpose of
this study to examine the underlying causes of
poor quality in hospital recording systems, it is
clear that some coders are required to work
from summarised forms and do not see the
whole clinical note. Unless the summary
contains full details of secondary diagnoses,
including complications and co-morbidities, it
is not surprising that the coded details are less
than perfect.
One effect of the current deficiencies in

routine data collection was disclosed by the
use of the simple hospital wide quality
indicators. If the hospitals' data are used they
give the impression that none of these
indicator events occurred. It seems reasonable
to conclude that this is not the case. Firstly,
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the occurrence of some of these events can be
verified by independent validation or through
other reporting systems. Secondly, the oc-
currence of such events was noted by the
abstractors from the same notes, but it
depended on the accurate coding of secondary
diagnoses. As we have reported, the hospital
systems record significantly less information
than can be obtained from the notes. Even
when using the abstracters' data to calculate
the various indicators, it is clear that we are
dealing with infrequent events. As such, even
quite large samples may leave the results of
any comparisons within the bounds of chance
variation. If indicators that might be expected
to yield higher incidences were used (for
example, wound infection rates) there may
still be a problem of attributing any observed
variation to a specific problem. A recent
review of the appropriateness of routine data
for use in clinical audit draws together a
variety of evidence relating to both the
inherent limitations of the International
Classification of Diseases for diagnostic
coding and problems that arise from its typical
use in practice.23 Concato et al, in completing
a detailed cohort study of mortality after
prostatectomy, illustrated the difficulty in
controlling for confounding factors within
database analyses.24 The existence of these
limitations underline the point that, in the case
of questions relating to quality of care,
database analysis may be best seen as an
approach that can call attention to areas
requiring more detailed investigation.

Across the NHS the enhanced need for
reliable and valid information is self evident.
Chantler identified the need for improved
information for management and the need to
support medical audit.25 Others have called
attention to the need for accurate data to
support more detailed understanding of the
health system - for example, in defining case
mix and severity issues.26 To meet these needs
researchers have chosen to use other source
documents for more detailed clinical analyses
and studies of quality of care.27 28 Though
there will always be a need for specific studies
and accompanying protocols for additional
data collection, the lack of a reliable database
of basic discharge data has resulted in an
unnecessary proliferation of separate and
disconnected systems.
However, we believe our study is a cause for

optimism in that clinical case notes within the
sampled hospitals contained sufficient data to
provide a full patient abstract, as defined by
the provider minimum dataset (PMDS). In
particular, they supported an increased level of
coding of diagnosis and procedure codes
which, as noted in a recent study in the US
has been associated with more general
improvements in the accuracy of discharge
abstracts as a valid representation of the case
notes.29 Our enhancements of the data
collection process were sufficient to raise the
quality of the discharge abstracts to a level
where plausible values were obtained for a
range of hospital wide quality indicators.

Naturally, such enhancements may have an

associated cost. The experience of the
abstracters in the present study leads us to
believe that, on an operational basis, an
abstractor working along similar lines would
be able to code over 5000 discharges per year.
This figure is below that currently expected
from coders in the UK, but it is entirely
consistent with the productivity that the
CPHA expects from abstracters in the US.
The St Mary's maternity information system,
which seems already to be capable of
supporting specialty specific quality indicators,
may also offer a way forward. It exemplifies a
system for data capture that is integrated
within the department in which the process of
care takes place. It seems likely that the
routine use of the data it holds, both
operationally and in monitoring the quality of
care, helps in maintaining high standards of
data quality. We believe that such investments
in data capture will become increasingly
attractive as the specificity of discharge
abstracts become valuable for billing the
purchasers of health care. If clinicians and
managers can break the vicious circle which
links poor quality routine data with its disuse,
then those attempting to address questions
relating to the quality of care will benefit.

We thank the managers, clinicians, and staff at the five study
hospitals, in particular Drs A Tanner and C Paterson, for their
help.
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