
Computerised healthcare databases
(CHCDs) have been increasingly used in
epidemiologic research and have become
the single most used source of information
in pharmacoepidemiology. A key feature in
the selection of a computerised database
for research is completeness and validity
of the data. As Khan et al highlight in the
present issue of the BJGP,1 researchers
should investigate their information source
and how well it covers the diagnosis under
study.
The validation process of a database is

complex, and the resources required to
implement a study protocol using CHCDs
will vary widely depending on the need
and amount of validation required. It all
starts with the selection of a database with
a track record of acceptable internal and
external validity supported by data
provided by the database owners and
peer-reviewed studies by external
researchers. The General Practice
Research Database and The Health
Improvement Network are primary care UK
databases that meet these criteria.2–5

COMPUTERISED SEARCH
The second step in the validation process
is to establish a good operational

definition of the outcome of interest by
constructing specific diagnostic
algorithms using a list of codes from the
corresponding clinical dictionary. This
initial computerised search might also
include objective eligibility (exclusion)
criteria. This list may be specific if we are
dealing with some hard endpoints, such as
cancer, but will have to be more sensitive
(and will therefore have greater potential
for false positives) when studying events
such as peptic ulcer bleeding that may be
coded with loose terms such as
haematemesis or melaena.

MANUAL REVIEW OF
COMPUTERISED PROFILES
The third step is a careful and, therefore,
time-consuming manual review of
computer profiles of the individuals
identified by the algorithms in the previous
step (computerised search) in order to
assign a case status to each patient
(probable, possible, or non-case). This first
clinical review will permit the researcher to
assess whether the validity of the initial
computer search strategy is acceptable
(confirmation rate close to 90%) or
whether more information is required. If
needed, the researcher will request from

the database owner additional clinical
information that the GPs include in a free-
text section. This can include information
derived from their narrative account of the
episode, including summaries from referral
letters, discharge letters, and diagnostic
procedures.
The free-text section can sometimes

also include a complete copy of these
letters that have been scanned in. This will
lead to a second clinical review of the
whole list of individuals detected with the
initial computer search, or a random
sample if the authors simply wish to
confirm a high correlation with the first
clinical review (the one without free text).
Needless to say, to perform this computer
profile review successfully, well-trained
experts in the disease field of interest,
funding, and time are required: the
process may take up to 1 year.

GP VALIDATION
The fourth step is obtaining confirmation
of the case status from the GP. This is
done by contacting collaborating GPs
using specifically designed
questionnaires. In addition to the
questionnaire, a researcher can request —
through the database owner —
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anonymised copies of original medical
records (consultant letters, hospital
discharge, post-mortem reports). The final
case validation with the GP is often done
on a random sample of individuals when
previous experience suggests that the
positive predictive value will be high based
on the case ascertainment obtained after
the review of computerised profiles with or
without free-text comments. Once again,
time resources to complete this task are
likely to extend from 4 months to 1 year
depending on the number of
questionnaires involved.

CASE VALIDATION EXAMPLES
In a recent study on acute urinary
retention, we performed case validation
without requesting a free-text section but
with GP questionnaires.6 We manually
reviewed profiles of all patients with acute
urinary retention (n = 4911) and classified
them into probable or possible. After
reviewing the returned questionnaires and
all paper-based information related to the
episode in a random sample, we
confirmed a case of incident acute urinary
retention in 92% of probable cases and
42% of possible cases. Given the degree
of misclassification among possible cases,
we used only probable acute urinary
retention cases in our analyses. The time
required to finalise this validation was
close to 10 months.
Another example of the value of

comprehensive validation of information
recorded in CHCDs is a study on the risk
of upper gastrointestinal complication
among users of non-steroidal anti-
inflammatory drugs.7 The observed
estimate of risk after performing complete
review of patients with free-text comments
and confirmation in a random sample with
questionnaires sent to GPs was a relative
risk of 3.7. The corresponding estimate
using as cases all patients identified with
the initial computer search was 2.6, a
major underestimation of the effect.
Finally, a recent report evaluating

different validation strategies showed the
confirmation rate to increase from 76%
(without free text) to 86% (incorporating
free text) when classifying cases of
hospitalised ischemic cerebrovascular
events.8 These reviews often result in
changing the date of occurrence in a

significant number of cases.9

Even though CHCDs are a revolutionary
and rich information source for
epidemiologic studies, as Khan et al
suggested, the investigators conducting
research using these databases need to
consider carefully the limitations and
strengths. Reducing the degree of
outcome misclassification with CHCDs to
an acceptable minimum is a
methodological principle in epidemiologic
research that has lost ground to other
more fashionable developments trying to
deal with confounding. Yet studies which
control for exposure misclassification,
selection bias, and confounding will still
not provide valid findings if a case is not a
case. Training to get the necessary
expertise to use the information in these
large databases is an important requisite
for successfully performing studies with
CHCDs. If researchers decide to skip this
demanding validation process, then they
should be ready to accept that journal
reviewers and readers (when published)
will have doubts about the validity and
relevance of their findings. No-one has
said that observational research using
CHCDs is an easy endeavor. Non sine
pulvere palma.
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