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Clinical information for research: the use of
general practice databases
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Summary

General practice computers have been widely used in the
United Kingdom for the last 10 years and there are over 30
different systems currently available. The commercially
available databases are based on two of the most widely
used systems — VAMP Medical and Meditel. These databases
provide both longitudinal and cross-sectional data on
between 1.8 and 4 million patients. Despite their availability
only limited use has been made of them for epidemiological
and health service research purposes. They are a unique
source of population-based information and deserve to be
better recognized.

The advantages of general practice databases include the
fact that they are population based with excellent prescribing
data linked to diagnosis, age and gender. The problems
are that their primary purpose is patient care and the
database population is constantly changing, as well as the
usual problems of bias and confounding that occur in any
observational studies. The barriers to the use of general
practice databases include the cost of access, the size of
the databases and that they are not structured in a way that
easily allows analysis. Proper utilization of these databases
requires powerful computers, staff proficient in writing
computer programs to facilitate analysis and epidemiolo-
gists skilled in their use. If these structural problems are
overcome then the databases are an invaluable source of
data for epidemiological studies.
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Introduction and background

Observational research relies heavily on routine data. IncreadP
ingly general practitioners (GPs) in the United Kingdom are
using computers to help manage their practices. Thes
computers are used to generate prescriptions, to keep pati
records and to support the financial management of the practicé
Over 90 per cent of practices in the United Kingdom are

e

VAMP Medical system and the Meditel system — have been
used to provide commercially available databas&ere are
other smaller ‘privately owned’ general practice databases that
have been used for research. These are often based on a small
number of practices that have combined information for a
specific research projett.”

The three commercially available databases are the General
Practice Research Database (GPRD), the MediPlus database
and the Doctors Independent Network database (DIN). The
GPRD is owned by the Department of Health and managed by
the Office for National Statistics (ONS). It currently receives
data from over 400 practices from throughout the United
Kingdom. All the contributing practices use a system known as
the VAMP Medical system. This system uses its own coding
system known as OXMIS medical codes and for prescriptions
uses the Prescription Pricing Authority (PPA) codes. Practices
have to undergo intensive training in the use of the system and
the quality of the data is checked before practices can be
considered ‘up to standard’. Data from such practices are
available from 1988 onwards, involving approximately 7
million patients. The MediPlus database is based on information
from 150 practices that use the Meditel system. It has
information on 1.8 million patients, again from practices
throughout the United Kingdom. All the diagnostic records,
prescriptions and notes are coded. The Meditel system uses
Read codes, the coding system adopted by the Department of
Health for general practicé Doctors using either the VAMP
Medical or the Meditel system can attach free text to the
propriate code; for reasons of confidentiality this information
is not available to researchers using the databases. The DIN

atabase collects data from over 200 practices, again from
gt\roughout the United Kingdom, and has over 2 million patient
ecords. It is owned by the contributing doctors and is a

registered charity. It also uses Meditel system and Read codes,

computerizedand about 8 per cent are believed to be paperless
— that is, the practices use the computer record as the primary

source of information about their patiedt<Combining the
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and there is some overlap with the MediPlus database becauseent of all prescriptions issued by the GPs. The records include
some doctors contribute their data to both. the product prescribed, the dose and duration, and whether it
Each of the three commercially available databases has avas a repeat prescription. The drug coding systems will identify
similar core structure; this includes a registration file, a drugs at a specific dosage and preparations uniquely. Usually
prescription file, a file containing problems or diagnoses andthe number of tablets or amount of medication prescribed is
a note file. An individual patient will have data recorded in each recorded. In the Meditel system there is also a code to indicate
of the four files. These files have to be linked to allow the that a course of treatment has been stopped prematurely.
patient's complete record to be examined. The registrationUnfortunately, in all the databases the instructions on how to
record contains the patient’s year of birth (the day and monthtake the medication are written in free text. This may include
are removed to retain anonymity), gender and marital statusdozens of variations. For example, the instruction ‘take one
Information on occupation and ethnicity is rarely recorded. Thetablet twice a day’ may be written ‘twice a day’, ‘twice daily’,
GPRD registration file also includes the date the patient'2x daily’, ‘B.D.", etc. To calculate a daily dosage of
registered with the general practice, the registration status, andnedication for an individual patient from these data requires
if the patient has left the practice, the leaving date. This isthe ability to write a suitable program so that these instructions
extremely useful because the file will also note deregistration asare all converted to a single code.
aresult of death and so allow identification of deceased patients
who have no record of death elsewhere. Information about the
doctor and the practice including the region or country in which Uses of general practice databases

the practice is situated can also be obtained. More deta'ledOpportunities for conducting observational studies using

mformaﬂqn onlocality is not ?Va"ab'e’ to ensure th,e anonymity general practice databases include epidemiological studies of
of the patients and the practices. Most practices in the UK are

linked to the local health authori q ) the prevalence and incidence of different disedsés,
now linked to the local health authority and receive payment oy, jies of health services resedithnd studies on pharma-

based on the number of registered patients. In the past, praCticgoepidemiolg)ﬁ“‘lGThe commercially available databases can
lists could become inflated because patients who had died o

moved away remained registeretf Since the advent of links
to health authorities the list of patients registered is a much

Brovide data that have been subject to quality checks, are
representative of the whole United Kingdom and are of

. . sufficient size to give useful information about rare diseases.
more accurate record of the practice population. Before these databases are used, however, researchers need to

-LTe d|a_gnost;c Je?ords _crc;]ntaln 5|gn|f|3ant dla_gncl)sgs %he aware of not only the advantages but also some of the
problems in coded form. us a record may include ap_ .o anq potential pitfalls,

diagnostic code for ‘myocardial infarction’ or an alternative
code might be ‘chest pain’. The notes files contain measure-
ments such as height, weight, smoking habits, blood pressuregeneralizability of studies using the
biochemical results, etc. In a recent GPRD study of women Ofdatabases
childbearing age prescribed oral contraceptives we found 85 per
cent of 1098 control patients had their body mass index (BMI) When considering the results of studies from general practice
recorded, 92 per cent had their smoking habits recorded and 96atabases and before deciding their relevance to our own
per cent had a record of their blood pressure. The notes file willpatients we need to consider the generalizability of the
also contain administrative events such as specialist referralsjatabase. In other words, are the patients included on the
in-patient episodes or referrals to other primary care workers. Adatabase similar to other patients in the UK attending a GP and
recent validation, again of the GPRD, showed 85 per cent of aare the doctors that contribute to the database similar to other
group of patients referred to hospital had their hospital referral UK GPs? Over 95 per cent of the UK population is registered
recorded on the database, whereas in a similar validation of thavith a GP and individuals can only be registered with one
MediPlus database the finding was only 65 per cent. Thedoctor at any given timé’ Thus general practice databases are
recording of these data is probably more complete in thepopulation based and include patients of all ages. This means
practices contributing to the research databases than would bthat the data are able to supply the denominator for incidence
found in other UK practices. There is a certain amount of and prevalence studies in a way that hospital data cannot. When
overlap between diagnosis and note records in terms of the typeonsidering numerator data the completeness depends on the
of data recorded. Thus chest pain may appear in either of thelisease being considered. With some diseases such as
two files. It is important to remember this when conducting meningococcal meningitis almost all the cases are likely to
research. A strategy that only looks for the outcome of interestpresent to the health services. With others such as acne the
in the diagnosis file will miss those patients where it is recordedpresentation or not to a GP depends on many other variables.
in the note file. The database can only describe the incidence of presentation to
The prescription file is one of the most useful attributes of the GP or the prevalence of diagnosed disease in the population.
general practice databases and includes a record of over 95 pdihe interpretation of the findings requires detailed knowledge
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of the influences on general practice and is one reason whysensitivity of the database; for example, if a patient has been
studies using these databases are best done in collaboration wittiagnosed as having a myocardial infarction, what is the
a practising UK GP. likelihood that this will be recorded on the computer record?

All three include practices from throughout England, Jicket al. reported a sensitivity for the GPRD of 87 per c&ht.
Scotland, Wales and Northern Ireland. There is a selection ofFor some diagnoses such as known diabetes the sensitivity of
urban and rural, large and small practices. Those patientshe recording by GPs exceeds 90 per cent and our experience is
missing from the database — the 5 per cent of patients nothat the specificity of the data, especially when considering
registered with a GP — are often the homeless and groups ofelatively rare conditions, is close to 100 per cent. For these
patients who choose not to register. These include a highereasons we believe that these data are of sufficient quality for
proportion of young males and a higher proportion of people research. Both the GPRD and the MediPlus database reimburse
from ethnic minorities. The health of these groups will in many the GPs for their time in providing quality data. The data being
circumstances differ from the health of those registered with asubmitted to both these databases are checked for completeness
GP, and investigation of their health needs by extrapolating theand accuracy by running set queries on the data. Practices that
findings from general practice database studies would not bdall below the expected recording standards are given the
appropriate. However, we believe that the databases are highlppportunity to improve their performance but repeated failure
representative of most other groups. This can be checked byo meet the standards set will result in the removal from the
comparing the outcomes and characteristics of the patients odatabase.
the database with data from other sources such as Census, birth,
mortality or prescribing data.

When considering the GPs it may be that the doctors who
contribute to the database behave differently from others in thePharmacoepidemiology is the use of observational studies to
UK. We have no evidence that this is true and, again, determine the benefits and hazards of pharmaceutical treat-
comparison with other sources of data such as that obtainednents within a population. The databases include excellent
from the Prescriptions Pricing Authority suggests that there areprescribing data. We estimate that in both the GPRD and in
more similarities than differencé&:*® MediPlus over 95 per cent of prescriptions written by the GPs
are recorded on the database. This is because the practices use
the computer to generate their prescriptions. Examples of when
prescriptions are not recorded on the database can include those
A key attribute concerns the presence of information aboutprovided during a home visit, private prescriptions and those for
individual diagnoses. As with mortality and hospital episodes controlled drugs such as methaddAePrescriptions from
data the accuracy of diagnostic data is crucial. This involvessecondary care centres and specialized clinics, such as family
both the validity and the completeness of the data. The validityplanning clinics, are also not recorded on general practice
relates to the likelihood that a patient with a diagnosis recordedsystems. Because of the way pharmaceutical prescriptions are
on the database truly has that disease. This depends on theimbursed in the UK, the vast majority are written by GPs.
condition being diagnosed, the diagnostic aids available and th&€onsequently, these data on prescribing can be an excellent
clinical acumen of the doctor. When considering a computerresource for pharmacoepidemiology. As well as the formulation
diagnosis such as diabetes, looking for further information canprescribed, the dose and length of the prescription are also
increase the likelihood that the record is valid. For example,recorded for individual patients and can be linked to relevant
evidence of regular diabetic monitoring such as raised HbAlcoutcomes (including death). Because the age and gender of all
levels increases the likely validity of the code, as does thepatients is known, adjustment for these important confounding
presence of a prescription for insulin or an oral hypoglycaemicvariables can be carried out. There is also, as mentioned above,
medication. Further confirmation can be obtained by goingoften useful information on height and weight, blood pressure
back to the GP and asking for information particularly from and smoking habits. Although the missing data can cause a
hospital records. Because both the GP and the patient’s identitproblem in multivariate analyses, useful inferences can often
are anonymized to maintain confidentiality this process of still be made.
obtaining further information from the practice has to be carried  The general practice databases are ideal for conducting rapid
out through an intermediary. It can become an expensive anad¢ase—control studies particularly when exposure to a medica-
time-consuming extra step and is not always necessarytion is the exposure of interest. However, because of the
particularly when similar validations have been carried out in potential problems of accuracy and completeness mentioned
the past and the specificity of computerized data is alreadyabove, care must be taken in designing algorithms for the
known. Examples of validation studies on general practiceidentification of potential cases. Blinding the observers to the
records include the studies by Nazarethal. on psychos® exposure of interest when selecting cases can be achieved by
and Pringleet al. on diabete4. The other component deter- printing out records with the exposure encrypted or removed
mining accuracy is the completeness of the recording or thefrom the record. Longitudinal studies can also be carried out

Pharmacoepidemiology

Accuracy of the data
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using the databases. Methodologically, a major problem withquery once. The writers of MIQUEST queries have to have an
all cohort studies is the issue of patients joining and leaving thearray of knowledge and skills, and these are at present in short
study population, i.e. left and right censoring. Although left supply. The main advantage of MIQUEST is that a small
censoring can be dealt with by only using inception cohorts, ornumber of practices can be compared locally as part of an audit
taking cohorts present on the database at a particular point iror local data can be collected for health needs assessment.
time, there is still the problem of losing patients to follow-up, or

right censoring. All longitudinal studies have this problem. Outcomes research

Researchers often try to reduce the problem by selecting

cohorts with special characteristics to make follow-up easierAnother field of interest for general practice databases involves
(for example, doctors or those belonging to an insuranceoutcomes research, particularly using economic analyses. In the
scheme). However, this introduces another form of selectionUnited Kingdom the GP is the main point of access to the
bias because these groups are not representative of the genefdational Health Service (NHS). Consequently, general practice
population. The general practice databases are more represerecords contain considerable information on health services
tative of the whole population and can quickly and efficiently utilization, both of primary and secondary care. Discharge
give results based on large numbers. For mortality studies thesummaries from hospitals and other specialist centres are sent
death certificates of individual patients can almost always beto the doctor as a matter of routine and important clinical
obtained (again through an intermediary) and linked to ainformation can be entered onto the computer (at present
clinical history. Population movements and the inability to usually manually). Work is needed on validation of such data
track patients from one contributing practice to another lead toand better techniques are needed for attributing costs. One
difficulties in ascertaining previous health episodes. This can beadvantage of the Meditel system is that all records — notes,
problematic where the existence of prior events, or theprescriptions and test results — can be linked under a problem
identification of first ever prescriptions of a drug, are important. number. Problem numbers are generally synonymous with a
Any cohort study using a general practice database will have toparticular diagnosis or problem. This feature is especially
be conducted within these structural limitations. Despite this, useful for Health Service resource utilization studies. Because
many useful pharmacoepidemiology studies have been carriedf the peculiarities of the NHS the generalizability of the
out, using in particular the GPRD. findings from economic analyses to other countries is less valid
than generalizing, say, drug reactions to different populations.
As mentioned above, almost all United Kingdom practices are
linked to the local health authority for registration purposes and
Data from individual general practices can be used for researchthe majority are linked for some item of service payments.
especially when examining common conditions. More com- Whereas these administrative links are extremely useful, the
monly, practices want to audit their data against agreedclinical links with hospitals are less well developed, with less
standards of practice. Most of the computer systems beinghan 10 per cent of practices contributing to the databases being
used in general practice have a facility for identifying groups of linked for laboratory or other purpos&sHowever, when these
patients and prescribing records. There is also availablelinks are established, outcomes research will become much
software for examining the data from individual practices and more reliable.

comparing audits between practices. One such enquiry software

is called MIQUEST. The Department of Health has supported
its development and use. Currently, it can only be used in
practices with either the Meditel or EMIS systems. MIQUEST Before undertaking research using these databases there are a
Interpreter software can be easily installed as an ‘add on’ and isisumber of structural problems that potential users need to
free. Independent programmers have developed other softwaraddress. The cost of paying all the contributing practitioners,
and these are able to make inquiries of other general practicéhe collection, quality checks and aggregation of the data means
computer systems. The benefit of using enquiry software is thathat the price of access is beyond the means of most researchers.
the same data can be examined from a number of practices an@ihese databases are enormous and need a computer powerful
compared? This has been one of the purposes of the NHS enough to hold the records of several million patients. Their use
Executive funded project, using MIQUEST and called requires the employment of someone with the programming
‘Collecting health data from general practice’. This project skills to manipulate large and poorly structured data sets. For
has focused on improving the recording of data in generalexample, researchers will often want to calculate the number of
practice. It is also possible to aggregate the data from arpatient years at risk, or to estimate daily doses of therapy. As
enquiry into a database, which can be used for research. Thighe databases are currently structured, these calculations are not
however, is time consuming — the same enquiry has to be rurpossible without restructuring the data. When designing studies
separately in each practice and then aggregated, rather thathe help of a skilled statistician is also invaluable. With access
combining all the practice data into a database and running théo the appropriate statistical packages, it is also possible to

Audit and the use of enquiry software

Structural issues in using databases
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model longitudinal data. Clinical expertise in interpreting the  computerised prescribing recordsEpidemiol Commun

data is also required. This includes an understanding of how HIlth 1995;49: 389—-394.

GPs work and also specialist clinical knowledge of the area g Fleming DM, Watson JM, Nicholas S, Smith GE, Swan AV.
being examined. We believe the best use of these databases is Study of the effectiveness of influenza vaccination in the
likely to be achieved by academic units that have specialist  g|derly in the epidemic of 198990 using a general practice

knowledge in a particular area, expertise in epidemiology and databaseEpidemiol Infectl995;115: 581—589.

istics, and an understanding of general practice. . . .
statistics, and an understanding of general practice 7 Wilkes S, Jones K. Retrospective review of the prevalence

and management of infertility in women in one practice over
Conclusions a five year periodBr J Gen Practl995;45: 75-77.

In conclusion, general practice databases are a rich resource for8 Saint Yves IF. The Read Clinical Classificatisfith Bull
9 P Edinburgh1992;50: 422—427.

epidemiological research. They are population based and can
quickly produce large samples of patients, and matched 9 Fraser RC, Clayton DG. The accuracy of age—sex registers,
controls. The databases can be used to conduct cross-sectional, Practice medical records and family practitioner committee
case—control and cohort studies rapidly and efficiently, and ~ redistersJ R Coll Gen Practl981;31: 410-419.

they provide good information on demographic characteristics,10 Sheldon MG, Rector AL, Barnes PA. The accuracy of age—
prescribing and diagnoses. The major barriers in using the sex registers in general practiceR Coll Gen Practl984;
databases are the cost of access and the costs associated with 34: 269-271.

their analyses. Other disadvantages include the problems o1 | awrenson R, Tyrer F, Pierce M. Mortality rates in diabetic

bias, the handling of missing demographic data and the need in patients from a community based population compared to
many circumstances to validate the database. Concerns have |gcal and age and sex matched contrBlisbetic Med1997;
also been raised about the generalizability of the data. 14(10): 895.

Comparisons with other sources suggest that the database

are, because of the number of patients included and the way th(g2 Tumnbull S, Wa_rd A,.Treasure J, Jick H’. Derpy L._The
demand for eating disorder care. An epidemiological study

practlces are sele_cted, genuinely re_pres_gntayve of the United using the general practice research databasd.Psychiat
Kingdom population. The generalizability is one of the 1996:169: 705712

databases’ strengths. Proper utilization of the databases requires ’ ’ '
powerful computers, staff proficient in writing computer 13 Gibbs RG, Todd JC, Irvine @t al. Relationship between
programs that facilitate analysis, and epidemiologists skilled the regional and national incidence of transient ischaemic
in their use. These resources are expensive and would benefit attack and stroke and performance of carotid endarterectomy.
from being centralized in a number of properly financed  EurJ Vascular Endovascular Suf998;16: 47-52.

academic units. If the structural problems are overcome therl4 Farmer RD, Lawrenson RA, Thompson CR, Kennedy JG,
the databases can provide an invaluable insight into the health Hambleton IR. Population based study of risk of venous
and medical care of patients in the community. Their viabilityis ~ thromboembolism associated with various oral contracep-
dependent on their continued use and we believe more tives.Lancet1997;349: 83—-88.

researchers should consider using them to help answer theif5 Garcia RL, Ruigomez A. Gastric acid, acid-suppressing

research questions. drugs, and bacterial gastroenteritis: how much of a risk?
Epidemiology1997;8: 571-574.
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