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Editorial

Electronic medical records: the way forward for primary care

research?

Introduction

Electronic medical records (EMRs) are becoming the norm in
many health systems internationally, especially in the primary
care setting. Though designed to help family doctors and other
clinicians to record and manage patient care more accurately
and efficiently, they are often useful for research purposes too.
Indeed recent years have seen huge advances in the quality,
availability and use of EMR databases for research.

This increased use of EMRs for research has led to work, such
as a recent paper from The Netherlands, attempting to establish
quality criteria for these EMRs to be used in research (1). In
the UK, the General Practice Research Database has recently
become the Clinical Practice Research Datalink (CPRD) and
aims to substantially extend its coverage in terms of population
size and also the sources of data available (2). As with several
Scandinavian registries [e.g. (3)], CPRD data can be linked with
national registers (e.g. mortality, cancer), as well as sociodemo-
graphic and hospital admissions data. Until recently, the major-
ity of primary care EMRs suitable for use in research have been
from Western European countries, possibly due to their health
care systems readily facilitating this sort of data collation. This
is now changing, with a notable example of an up-and-coming
EMR for use in research being Canadian Primary Care Sentinel
Surveillance Network (4).

Potential uses of EMRs in research

In an editorial in this journal in 2012, Martin Dawes (5)
described a mismatch between the conditions making up the pri-
mary care workload, and how well this is reflected in the topics
of published primary care research. The mismatch he described
might be as a result of researchers not fully understanding at
a quantitative level what real-world primary care looks like.
EMRs can provide an overview of the true make-up of primary
care practice workload (3), as well as sufficient numbers for a
study that might be difficult (e.g. relatively rare disease) if pri-
mary data collection were required (6,7). EMRs also afford the
possibility to study events that are otherwise difficult to capture.
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For example, in a recent issue of this journal, Willems et al. (8)
used a Dutch database to study benzodiazepine doses. They
refuted the widely held belief that doses needed to be increased
over time in long-term users. Without the use of routinely col-
lected data, this study would have been near on impossible, due
to the social acceptability bias that would likely surround such
a study. The description of actual consultation and prescribing
habits is generally free of such biases, to which self-reported
information can be prone. Additionally, the comprehensive
nature of EMRs, coupled with large sample sizes and the abil-
ity to follow patients over long periods of time, allows for a
wider range of variables to be considered (provided they have
been recorded for clinical purposes). For example, in their study,
recently published in this journal, Ursum et al. (9) were able
to evaluate 121 co-morbidities in those newly diagnosed with
inflammatory arthritis. This would have been very difficult in
a primary research study, without linking study data to clinical
records. This linkage is of course another use to which EMRs
have been put in research studies [e.g. (10)].

Potential pitfalls of EMRs for researchers

Despite the advantages of using EMRs for research purposes,
there are a number of drawbacks, and these often appear to be
ignored by authors. First and foremost, EMRs are created for
clinical and not research purposes. This means that although
some aspects of health care are likely to be very comprehensive,
for example in the UK all primary care prescriptions should be
recorded electronically, the same is not necessarily true for other
aspects of care. The record of symptoms and diagnoses is a com-
bination of what was presented to the doctor by the patient,
and then what the doctor chose to record. It may not give a full
picture of the patient’s situation. Furthermore, some variables
that would be routinely collected in a research study may never
be entered into an EMR. For example, studies of pain would
usually include a measure of pain severity, but this is unlikely to
be entered into an EMR, and if it is, it will likely prove difficult
to extract this information in a systematic way. Similarly, much
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information may be hidden in the ‘free text’ of consultations,
and while work is ongoing to harness this data [e.g. (11)], it is
far from being available on a routine basis at the present.

A major criticism from peer reviewers of papers using EMR
data is the potential for inaccuracies in diagnosis. This raises
the crucial issue of understanding the context of EMR data,
which varies from database to database and from study to
study. Researchers using EMRs should be aware of when a par-
ticular symptom or diagnosis is usually entered into the record
in that database. This is likely the diagnosis that the clinician
made at the time and in some studies will be of direct interest.
However, in other studies, researchers may need to consider
how they might ‘validate’ a diagnosis. Examples of this might
include using a published algorithm to define the diagnosis of
interest (9), or ensuring those with a coded diagnosis also have
a relevant prescription. Again, when using prescription data, it
is important to consider how the health system from which the
EMR is extracted might influence prescribing behaviour, as well
as the use of prescribed medicines by the patient. In England,
for example some patients are required to pay a flat fee for any
prescribed drug, but others (e.g. children, the elderly, those on
low incomes) are not. So for drugs available without a pre-
scription, the doctor may recommend a particular treatment
(e.g. paracetamol/acetaminophen) to some patients without
writing a prescription, while others receive the prescription.

A final and often underappreciated drawback to using EMRs
for research is the computing power and skill required to make
use of these clinical records for another purpose. This neces-
sitates access to appropriate hardware, as well as software and
appropriately skilled staff, and should not be underestimated.

Future uses of EMRs

A wide range of pharmacoepidemiological and other observa-
tional studies have been undertaken in EMRs, and there is now
a move towards embedding randomized clinical trials within
databases. In these studies, patients are randomized at the point
of care and high rates of follow-up are more-or-less guaran-
teed, as outcomes are captured entirely within the EMR (12).
Furthermore, as the range of available data in EMRs increases,
more types of studies will be possible. For example, Wynne-
Jones et al. (13) used a local database to assess rates of sickness
certification in the UK, a study that would have been problem-
atic without EMRs.

Summary

While EMRs present a potentially powerful research tool, those
considering their use for research should not be complacent
about the amount of work and skill involved. A large amount of
computing ability is often required, alongside the need to fully

understand the context of the data, as well as the overarching
clinical question.
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