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SUMMARY. The introduction of a computerized
medical information system as part of a project
assessing quality in primary care required the
coding of drugs prescribed. The development of
a simple four-digit system is described, coding
drug, therapeutic class, and route of ad-
ministration. The system allows easy measure-
ment of the use of combined preparations.
The drugs used for insomnia and acute

bronchitis have been analysed. The results show
marked variation with the age of the patient.
The potential for medical audit is discussed as

it is now possible to link prescribing figures in
routine primary care with relevant clinical in¬
formation.

Introduction

THE drug prescription is a key item of management
in primary care, occurring in about two thirds of

consultations (Berkeley and Richardson, 1973).
Although the number of consultations is probably
decreasing (RCGP, 1973) the number of prescriptions
dispensed is increasing between three and four per cent
each year and the cost of drugs is rising at a much
greater rate (Tricker, 1977). With the possibility of in¬
creasing governmental controls there is growing pro¬
fessional interest in 'self audit' or 'peer review'. These
activities neecf firm information rather than clinical
anecdote.
Although there is some good information about the

patterns of prescribing in general practice, notably in
the work of the Medical Sociology Research Centre
(1976), it has seldom been possible to link prescribing to
relevant clinical facts because information is collected
from prescription forms (FP10) after dispensing.
Analysis of work within a practice requires an on-the-
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spot system of collecting this information.
Information about prescribing varies in presentation

and amount of detail. Relevant information must be
selected and organized before entry to a recording
system. A coding system is necessary to provide the
maximum scope for subsequent analysis using the
minimum of computer space and time.

Method

Setting and information system
Aldermoor Health Centre is the main teaching unit of
the Department of Primary Care in the Faculty of
Medicine, University of Southampton. General medical
services are provided by five principals who are also
full-time staff members of the Faculty of Medicine. The
practice population, now approaching 8,500, is typical
of Southampton for age, sex, and social class.

Since 1973 a comprehensive medical information and
record system has been developed. The system,
CLINICS, has been described in detail by Clark (1977).
CLINICS is problem orientated (Weed, 1969) and the
whole routine clinical record is stored on computer disc.
The process of active management of a problem at a

consultation is termed an encounter. A consultation
may consist of more than one encounter if more than
one problem is being dealt with at that consultation.
Clinical information about each problem is recorded on

an encounter form designed for computer input. All
routine clinical data are recorded in this way. A problem
managed at such an encounter is defined by a problem
statement; this is the central feature of the problem
orientated medical record. The problem statement may
be expressed in medical, psychological, or social terms
and these may be diagnostic or symptomatic as ap¬
propriate. The problem statements are coded by a

'constructive' disease coding system (Clark, 1974).

Selection of items to be coded
The requirements were to capture reliable and consistent
information about drug usage and to classify it for
different analyses.
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Table 1. Therapeutic class penicillins, class code
01 showing individual drug codes.

Phenoxymethyl penicillin
Benzyl penicillin
Benzathine penicillin
Cloxacillin
Flucloxacillin
Ampicillin
Amoxycillin
Carbenicillin
Other penicillins

Table 2. Fourth digit of code describing routes of
administration.

1 Oral: Solid (tablet, capsule, etc.)
2 Oral: Liquid (mixture, elixir, etc.)
3 Inhaled
4 Rectal
5 Vaginal
6 Topical: Skin
7 Topical: Ears and eyes
8 Injection

Table 3. Examples of constructed four digit
codes.

Drug Route Code

Usually only the minimum of information is con¬

sistently recorded in day-to-day practice, so it was

decided that details of dosage and frequency were too
often incomplete or idiosyncratic to be coded. The
quantity prescribed is meaningless without the dosage
and this too has been omitted. (Facilities exist for ad¬
ditional information to be included later.) Any in¬
formation about cost is necessarily incomplete before
the prescription is dispensed by the retail pharmacist.
Therefore we have limited our records to the drug name
and the route of administration and these items are

recorded every time an encounter form is completed.
This is termed a 'drug record'.
The terms 'drug record' and 'prescription' are not

interchangeable. A new prescription will always require
an encounter form, and this generates a drug record,
but so will other management activities, such as

diagnostic tests and referrals. A drug record means that
a problem has been actively managed and it was thought
appropriate for that drug to be used. Thus we are

measuring doctors' management decisions rather than
FP10 items. A recent examination of 491 encounter
forms showed that there were 417 drug records of which
310 (74- 3 per cent) were new prescriptions.

The 'constructive' coding system
The drug name is coded using three digits. The first two
digits indicate the therapeutic class and the third
specifies the individual drug within the class. Any drug
not coded individually is given the third digit 9.

Table 1 shows the system applied to the penicillins;
the route of administration is specified by a fourth digit
(Table 2); and Table 3 shows examples of the con¬

structed four-digit code.

Results

Insomnia (Table 4)
Benzodiazepines were the most popular hypnotics, with
106 prescriptions, and barbiturates the rarest, with four.
There was marked variation with the age group of the
patient. Chlormethiazole was prescribed only to adults
over the age of 65. Antihistamines were almost entirely
reserved for children and diazepam was the only
benzodiazepine prescribed for children.
Only eight combinations were prescribed (3*7 per

cent); these included 'Paedosed' (3), and 'Mandrax' (3).
There was seldom more than one drug per encounter.
One child in four received no medication, but for
middle-aged patients the proportion was only one in 12.

Acute bronchitis (Table 5)
Antimicrobial drugs were prescribed at just over half
the encounters (57-8 per cent); broad spectrum
penicillins (26-6 per cent) and tetracyclines (21 -3 per
cent) were used most. No child under nine years was

prescribed a tetracycline.
Marked variations with age group were again shown,

especially for sulphadimidine, ephedrine, prometh-
azine, and corticosteroids. There was more gradual age
variation for cough suppressants and expectorants,
cough suppressants being preferred for children and
expectorants for the elderly.
The proportion of combinations was appreciable

(29-4 per cent of all preparations) and rose from 19*9
per cent in young children to 44 . 8 per cent in adults over

65. Most of these were common brand names such as

'Actifed' and 'Benylin', but there was a notable
preference for'Alupent Expectorant' for the elderly.

Multiple prescriptions were common in all age groups
for this problem.
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*The youngest patient receiving tetracycline was aged nine years.
**The combination co-trimoxazole is classified as a single drug in this table.

Journal ofthe Royal College ofGeneral Practitioners, September 1978 549



Prescribing in GeneralPractice 5

Discussion

Medical audit in primary care should seek evidence of
rational prescribing. Parish has defined rational in this
context as appropriate, effective, and safe, which will
also mean economical (Medical Sociology Research
Centre, 1976). Of course effectiveness and safety may
be mutually antagonistic. While safety can be broadly
tested without reference to clinical indication it is im¬
possible to assess appropriateness and effectiveness
without the clinical context. The therapeutic class must
be right for the problem and it may be necessary to
specify an individual drug or the route of administration
or both. The 'constructive' coding system makes such
assessment possible with a minimum of computer time.
Details of dosage and exact formulation are omitted at
present but criticism of these would normally involve
close examination of the individual case record.

In the pilot studies, the prescribing pattern for in-
somnia showed clear age specificity, particularly in the
restriction of antihistamines to children and chlor-
methiazole to the elderly. This suggested that the
doctors were confident in the therapeutic efficacy of the
drugs; this was supported by the low percentage of
combinations prescribed. Using problem orientated
records the term 'insomnia' implied that the prescriber
had been unable to make a more precise or diagnostic
statement such as 'anxiety state' or 'depression' and
thus treatment was likely to be symptomatic, that is a

sedative or hypnotic drug.
The prescribing pattern in acute bronchitis was more

varied but showed general conformity to traditional
teaching that treatment should include antimicrobial
therapy, suppression of cough and relief of pain, and
also bronchodilators if dyspnoea is present due to
airways resistance (Cumming and Semple, 1973).
Several classes of single drugs were prescribed, all
justified on pharmacological grounds, but there was

also an appreciable number of prescriptions for
combinations on doubtful therapeutic grounds. Again
there was some sharp variation with the age group of the
patient.

Selection of therapeutic class
Believing that better understanding of pharmacology
will lead to wiser prescribing, I have classified drugs into
pharmacological rather than symptomatic groups where
possible. Thus prochlorperazine is classed as a

phenothiazine rather than as an anti-emetic and
methadone as a narcotic rather than as a cough sup-
pressant.
The original allocation of codes was modified after a

pilot study which showed that such groups as cytotoxic
drugs, cholinergics, and chelating agents were seldom
prescribed and could be grouped together in a small
'miscellaneous' class, while analgesic combinations
needed extra codes and have been subdivided into
classes with and without aspirin.

Combined preparations (combinations) and
mixtures
Combinations are controversial. Hospital specialists
tend to emphasize their problems while patients and
drug companies extol their advantages. The primary
care physician sits in the middle. It seemed worth coding
combinations separately for ease of analysis and so they
have been allocated their own classes and codes. They
are classified by their principal constituent, which may
not be the largest but is the most important in phar¬
macological terms; for example, 'Sonalgin', containing
butobarbitone, codeine, and paracetamol, is classified
as a barbiturate combination rather than an analgesic,
and 'Hydroderm', containing hydrocortisone,
neomycin, and bacitracin, is classified as a steroid
combination rather than an antibiotic.
By contrast the constituents of a mixture are coded

separately where they are specified by the prescriber.
This is because the mixture is specific for the patient and
presumably each item is thought appropriate for that
patient. Skin preparations are the commonest examples.
Thus, if the combination 'Hydroderm' is prescribed, it
has its own code (801), while if a mixture is prescribed
specifying the same constituents.hydrocortisone,
neomycin, and bacitracin.it receives their codes
(respectively 401,050,057).
Approved and proprietary names
I did not consider it necessary to distinguish between
brands and so all single preparations with the same

approved name share one code. Similarly combined
preparations with the same constituents in the same

proportions share a single code.

Uses of the system
CLINICS provides total data linkage between provider
of care, individual patient, episodes of illness
(problems) and the management, including clinical
data. A monthly report is currently produced giving
total prescribing figures with totals of patients seen and
problems managed. There is wide scope for in¬
vestigation of the circumstances of the use of drugs in
our practice. Two pilot studies are reported here.

Enquiries were made of CLINICS to determine the
drugs provided at encounters for insomnia and acute
bronchitis. These are clear contrasting medical
diagnostic statements.
At the time of the enquiries, CLINICS contained

details of all consultations at Aldermoor Health
Centre for the period 1 January to 31 October 1975
when 6,432 patients were registered.
The prescription of sulphadimidine for acute

bronchitis in older children was surprising, and it was
probably the preference of an individual doctor (the
prescriber's identity was not requested in this study).
The number of corticosteroids prescribed for middle-

aged patients also raises questions. Was the route
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systemic or by inhalation? (Unfortunately route was not
requested in these pilot studies.) Did the patient also
suffer from asthma or chronic airways obstruction?
Taking acute bronchitis in the elderly, the large

number of encounters with either no prescription or
combinations prescribed is interesting. It could illustrate
a generally less aggressive attitude to the care of the
elderly, or it might be due to differences between in-
dividual doctors.
At the time of these studies we were conducting a

three-year experiment in which the practice doctors
specialized according to the age group of the patient.
The practice was divided into three groups aged 0 to 13
years, 14 to 64 years, and over 65 years. Thus dif-
ferences between doctors probably accounted for some
apparently age-specific prescribing.
Answers to these questions can be found by more

detailed analysis of the same data. Such studies are in
progress.

Towards a practice formulary
Another future application of the coding system and
CLINICS is the development of a practice formulary.

Analysis of individual prescribing at Aldermoor
Health Centre has shown the expected pattern in which
each doctor prescribes mostly from a small personal list
of preparations.

If we can inform each prescriber of his or her in-
dividual prescribing pattern, it might change his
prescribing habits. It would be simple to arrange this on
a regular basis by expanding our existing monthly
report. It would thus be possible to encourage and
monitor conformity to an agreed practice formulary
consisting of drugs selected for cheapness and efficacy.
The success of such a system would confirm a general
need for more feedback of individual prescribing in-
formation as suggested by Tricker (1977).
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OCCASIONAL
PAPERS

The Journal of the Royal College of General
Practitioners has introduced a new series of
publications called Occasional Papers. The prices
shown include postage and copies can be obtained
while stocks last from 14 Princes Gate, Hyde Park,
London SW7 lPU.

OCCASIONAL PAPER 1
An International Classification
of Health Problems in Primary Care
The World Organization of National Colleges
and Academies of General Practice (WONCA)
has now agreed on a new, internationally recognized
classification of health problems in primary care.
This classification has now been published as the
first Occasional Paper. Price £2.25.

OCCASIONAL PAPER 2
An Opportunity to Learn
Occasional Paper Number 2 is the report of Dr E. V.
Kuenssberg, the Wolfson Visiting Professor, which
describes hisvisits to many countries of the world,
his assessments of general practice, its organization,
development and future. Price £2.25.

OCCASIONAL PAPER 4
A System of Training for General
Practice
The fourth Occasional Paper by Dr D. J. Pereira
Gray is designed for trainers and trainees and
describes the educational theory being used for
vocational training in the Department of General
Practice at the University of Exeter. Price £2.75.
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