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Prescribing costs when computers are used to issue all
prescriptions
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Abstract
The aim of the study was to see whether the use of a
computer to issue prescriptions in conjunction with
a computerised, customised drug formulary affects
prescribing costs. Data on prescribing costs were
obtained from the Scottish Prescription Pricing
Bureau for 1978-87. A microcomputer system was
introduced into the practice in 1983 and used initially
to issue repeat prescriptions, but from 1985 onwards
a new system was added to issue ali prescriptions;
a personal computerised drug formulary was
developed in 1983. Personal prescribing costs before
and after computerisation were compared with those
ofthe other partners and those of the Lothian Health
Board and Scotland combined. The prescribing
costs of the partners and Lothian Health Board
and Scotland combined increased almost linearly
in line with inflation from 1978 to 1987. Personal
prescribing costs increased steadily until 1983, when
repeat prescriptions were issued by computer, and
remained static for a year. Thereafter they increased
steadily until 1985, when all precriptions were
issued by computer, and then showed a steady and
sustained fall. Personal prescribing costs were
21-5% lower than those of the partners in 1986- and
29.5% lower in 1987.

Prescribing costs were reduced when a computer
was used to issue all prescriptions in conjunction
with a personal, computerised formulary.

Howden Health Centre,
Livingston, West Lothian Introduction
EH54 6TP
John B Donald, MRCGP, Computers have been used to issue repeat prescrip-
general practitioner tions for several years. It is only recently, however, that

they have gained widespread use in issuing all prescrip-
BrMedj 1989;299:28-30 tions; consequently there have been no reports to

Total number Total value
of prescriptions of ingredients Average ingredient cost per prescription

Month dispensed (f) (pence)

Yourself Partner- Yourself Partner- Yourself Partner- Health Scotland
ship ship ship Board

JAN 86 318 318 1126 1126 354 354 455 420
MAY 86 326 326 1179 1179 362 362 473 443
SEP 86 295 295 844 844 286 286 481 449
JAN 87 294 294 920 920 313 313 485 452

Total number of Average number of Average ingredient cost
patients on the list at prescriptions per 100 patients per patient

Month latest available date Health Board/Scotland (pence)

Partner- Health Scotland Partner- HealthPartnership ship Board Part-ship Board
Scotland

JAN86 1366 23 50 59 107 229 252
MAY 86 1366 24 50 58 87 237 260
SEP 86 1366 22 49 57 62 235 260
JAN 87 1325 22 49 58 71 239 265

FIG 1-An example ofmy prescribing statistics as given by Scottish Prescription Pricing Bureau

suggest that the cost of prescribing may be reduced if
all prescribing is done using a computer. Difford
reported a reduction of2 7% in the cost of prescriptions
with computerised repeat prescribing, but his study
compared data collected over only a month.' Beardon
et al found that prescribing costs were reduced by 10%
when a non-computerised formulary of drugs was
introduced into their practice.2

Providing feedback to doctors about their prescrib-
ing costs has been shown to influence prescribing
and to reduce costs,3-6 but maintaining any initial
change is difficult.7 Certainly when my partners and I
developed a partial formulary for our practice in 1982
we found no sustained decrease in our prescribing costs
as a result of using it. We later abandoned it because it
was difficult to remember which drugs were in the
formulary and because it was not customised for each
individual doctor and therefore entailed prescribing
unfamiliar drugs. To overcome these difficulties I
constructed a computerised formulary that was
customised for my own use and could be accessed by
easily remembered mnemonics through a standard
computer keyboard.8 The purpose of this study was to
see whether the introduction of the computerised
formulary to issue all prescriptions influenced my
prescribing costs.

Methods
In 1983 our practice installed a computer system that

had been obtained under the "Micros for GPs"
scheme.9 The software allowed only repeat prescrip-
tions to be produced, and therefore in 1985 I developed
a computer system for use in the consulting room that
could be used in conjunction with the original system
to produce short term and repeat prescriptions. The
system was based on the computerised formulary
described above.'

I had been collecting statistics of prescrib4ig costs
from the Scottish Prescription Pricing Bureau since
1978 and so could compare costs from 1978 to 1983
(before computerisation) with those from 1983 to 1987
(after computerisation). An example of my prescrib-
ing statistics are shown in figure 1. The Scottish
Prescription Pricing Bureau produces printouts of the
figures for one month in every four, and cumulative
results for the year are obtained by adding the
columns. The figures for yourself and partnership are
the same because at that time I worked as a single-
handed general practitioner within a group practice of
seven doctors. The sizes of our lists are below the
Scottish average of 1800 because we each hold an
appointment as a hospital practitioner for five sessions
weekly. Our personal lists are similar in terms of the
age-sex distribution of the patients and their social
characteristics, but as we practise in a new town our
patients tend to be young.
My six partners gave me their printouts for the years

1980, 1984, 1986, and 1987. From these I calculated
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their average prescribing costs and compared them
with mine, those of our health board, and those of
Scotland as a whole. The average prescribing costs of
the health board and of Scotland were not significantly
different and so I used a combined value when
analysing the data.
My computer formulary was designed so that each

drug had a cost field built into it, which allowed me to
obtain the cumulative costs of repeat and short term
prescribing at any time. I compared the figures
calculated with the practice computer with correspond-
ing figures supplied by the Scottish Prescription Pricing
Bureau and found that they differed only by a maxi-
mum of 10%. There were several reasons for this
difference: some patients might not have collected
their prescriptions, pharmacists might have got their
supplies of drugs from a different source, or the prices
of drugs might have changed.

Results
Figure 2 shows the changes in prescribing costs from

1978 to 1987 for me, my six partners, and the local
health board and Scotland combined. Prescribing costs
increased almost linearly in line with inflation for my
partners and for the health board and Scotland. My
prescribing costs also increased until 1983, when
computerised repeat prescribing was introduced into
the practice and then remained static for a year,
increasing again in 1985. My prescribing costs fell
substantially, however, in 1986 and 1987 after I
introduced a computer in the consulting room to issue
all prescriptions. They were 21 5% lower than those of
my partners in 1986 and 29-5% lower in 1987.

Discussion
The indicator of cost used in figure 2 is the average

cost of ingredients per prescription, but certain factors
need to be controlled or known to make this a valid
measurement.
Comparison of prescribing costs may be misleading

because they depend not only on the cost of each drug
prescribed but also on the size of the prescribing
doctor's list, the distribution of age and sex in the
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FIG 2-Average cost of ingredients per prescription (indicator of
prescribing cost for me (O-0) my six partners (0-0), and the
Lothian Health Board and Scotland combined (l-l) from 1979 to
1987. My partners andI started to use computers for repeat prescribing
in 1983;from 1985 onwards I issued all prescriptions by computer

population studied,'° and the number of prescriptions
issued. If the size ofa doctor's list increases the number
of prescriptions issued will probably rise and therefore
the total net cost of ingredients will increase. If,
however, large numbers of low cost prescriptions are
issued the average cost of ingredients per prescription
will fall, which would create a false impression of
falling costs when in fact the fall is due to an increase in
the number of prescriptions. In our practice any
changes in the size of our lists or in the age and sex
distribution of our patients have been small and equal
for all of us. For example, from 1979 to 1987 my list
size rose by only 6% (from 1250 to 1330 patients),
which was similar to an average increase of 6-6% in the
list sizes of my partners. Similarly, the number of
prescriptions issued by my partners and me has also
remained remarkably constant. From 1983 to 1987 I
issued an average of 312 prescriptions a month with a
maximum variation of only 8% and my partners
collectively an average of 470 prescriptions a month
with a maximum variation of only 5%. The average
number of prescriptions issued per 100 patients also
remained fairly constant, being 24 for me, 50 for the
health board and Scotland combined, and 35 for my
partners.

Figure 2 shows that there was no reduction in the
prescribing costs of my partners after the computer
was introduced into the practice and that the initial
reduction in my prescribing costs was not maintained
in 1985 as might have been expected. The use of a
computer for repeat prescribing therefore seems to
have little effect on prescribing costs, which has also
been shown in other studies' "; one possible explanation
of this finding is that general practitioners have much
less control over repeat prescribing than over short
term prescribing because a considerable proportion of
their repeat prescribing is initiated by hospital doctors.
When the computer was installed in 1983 I spent time
auditing my prescribing, optimising the quantities of
drugs supplied, and substituting generic drugs when
possible. As a result my prescribing costs were static
between 1983 and 1984, but, having made these initial
changes, I was not able to make further improvements
and so my prescribing costs once more increased for
the reason already discussed. I would, however,
recommend that doctors when changing to computers
for prescribing take the opportunity to audit and
rationalise their prescribing and to prescribe generic-
ally when possible.'2

Figure 2 also shows that my prescribing costs fell
after 1985, when I used the computer to issue all
prescriptions. Several factors helped to produce and
maintain this fall. Firstly, 70% of my prescribing was
ofdrugs to treat acute illnesses. Secondly, the formulary
of such drugs was carefully optimised for efficacy, cost,
and quantity and a feedback ofthe costs and prescribing
patterns could be readily obtained, thus allowing
continuous modification and revision of the formulary.
Finally, my compliance with the computerised formu-
lary ofdrugs to treat acute illness was greater than 95%,
with fewer than 10 prescriptions a month being issued
for drugs not included in this formulary.

It is an advantage to get immediate feedback about
prescribing costs and patterns so that the formulary
can be altered at any time. This makes the system
flexible and thus improves the compliance of people
using it. Currently, the figures obtained from the
Scottish Prescription Pricing Bureau are about a year
out of date and give no indication of prescribing
patterns. Even the recently introduced prescription
analysis and cost (PACT) figures refer to prescribing
patterns for the previous four to six months.
Most general practitioners work from a formulary of

about 300 drugs, but this is a personalised list and any
attempts to make doctors use an unfamiliar formulary
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simply leads to non-compliance. The computer pro-
gram should incorporate a comprehensive list of drugs
based on the Bnrtish National Formulary, but, in
addition, doctors using the computer should each
develop their own list of 300-400 drugs on separate
computer files. The name, strength, dose regimen,
price, and quantity of each drug may be predetermined
but easily altered if necessary, which would enable
doctors to optimise their prescribing costs. Only a
small number of keystrokes would be needed, thus
facilitating quick and easy prescribing, which is essen-
tial during a consultation.

Obtaining the price of drugs is not easy and requires
references to several sources of information such as the
Bnrtish National Formulary, Monthly Index of Medical
Specialties (MIMS), Drug Tariff, and Chemist and
Druggist. Unless this is done, however, the formulary
loses its educational impetus because doctors are
notoriously bad at familiarising themselves with the
cost of drugs. " Prices change frequently, but I have
found that when the formulary is kept to a manageable
size (my drug formularies for short term and repeat
prescribing contain 210 and 245 drugs respectively)
prices need to be updated only once a year to keep total
costs within 10% of the actual costs given by the
Scottish Prescription Pricing Bureau.
The use of computers in general practice may lead to

an improvement in the care of patients and a reduction
in prescribing costs. Computerised repeat prescribing
with a large computerised drug dictionary will not in
itself produce a fall in prescribing costs. Savings will be
made only if all prescribing is done with a computer in

conjunction with a personal, computerised formulary.
This will become more common in the future as
general practitioners become used to computer systems
in their consulting rooms and as better software is
developed.

I thank my partners for giving me their prescribing
statistics and Anne King, computer information officer at
Howden Health Centre, for help in collecting my prescribing
statistics and costs.

I Difford F. Reducing prescribing costs through computer controlled repeat
prescribing.J R Coll Gen Pract 1984;34:658-60.

2 Beardon PH, Brown SV, Mowat DA, Grant JA, McDevitt DG. Introducing a
drug formulary to general practice-effects on practice prescribing costs.
JR Coll Gen Pract 1987;37:305-7.

3 Harris CM, Jarman B, Woodman E, White P, Fry JS. Prescribing-a suitable
case for treatment. Journal of the Royal College of General Practitioners
[Occasional Paper] 1984;24:1-39.

4 Fraser RC, Gosling JT. Information systems for general practitioners for
quality assessment. II. Information preferences of the doctors. Br Med J
1985;291: 1544-6.

5 Field J, Freeman GK. Ten years' prescribing costs at Aldermoor Health
Centre. Practitioner 1987;231:701-4.

6 Hamley JG, Brown SV, Crooks J. Prescribing in general practice and the
provision of drug information._7 R Coll Gen Pract 1981;31:654-60.

7 Harris CM, Fry J, Jarman B, Woodman E. Prescribing-a case for prolonged
treatment. J R Coll Gen Pract 1985;35:284-7.

8 Donald JB. On line prescribing by computer. BrMedJ7 1986;292:937-9.
9 Project Evaluation Group. General practice computing-evaluation of the

"Micros for GPs" schemte. London: HMSO, 1985.
10 Baumgard L, Frank P, Shearer K, Rees JA. Comparison of prescribing costs

within a group practice. BrMedJ7 1984;289:1 196-7.
11 Fitter MJ, Gardner JR, Herzmark GA, Robinson D, Jones RVH. A

prescription for change. London: HMSO, 1986.
12 Anderson RJ, Reilly PM. Generic alternatives in general practice. Br MedJ

1984;288:1 129-31.
13 Rowe J, MacVicar S. Doctors' knowledge of the cost of common medications.

Journal of Clinical Hospital Pharmacy 1986;11:365-8.

(Accepted 9 March 1989)

BOOKS RECEIVED

Acquired immune deficiency
syndrome

AIDS: Social Representations, Social
Practice. Ed P Aggleton, G Hart,
P Davies. (Pp viii+276; £9.95 paper-
back.) London: Falmer Press, 1989.
ISBN 1-85000-431-5.
The Medical Management ofAIDS. Ed
M A Sande, P A Volberding. (Pp xv+
383; figs: colour plate; £18.75.)
Philadelphia: Saunders, 1988. Distri-
buted by Harcourt Brace Jovanovich.
ISBN 0-7216-2819-2.
Morning Glory Babies: Children wish
AIDS atnd the Celebration of Life. T
McCarroll. (Pp xiii+ 161; £2.95 paper-
back.) London: Triangle, 1989. ISBN
0-281-04413-9.
Pan American Health Organisation
Scientific Publication No 514. "AIDS:
Profile ofan Epidemic." Pan American
Health Organisation. (Pp xvii+365;
figs; $30 paperback plus shipping and
handling charge.) Washington: Pan
American Health Organisation, 1989.
Available from PAHO Publications
Center, 49 Sheridan Avenue, Albany,
NY 12210, USA. ISBN 92-75-11514-
1.

Addiction

Theories on Altcoholism. Ed C D
Chatudron, D A Wilkinson. (IPp xxxs-i
+498; $49.50 paperback.) Toronto:
Addiction Research Foundation, 1988.
ISBN 0-88868-162-3.
World Health Organtisation Technical
Report Series 775. "WHO Expert
Committee on Drug Dependence."
Twenty-fifth Report. World Health
Organisation. (Pp 48; Sw frs 6.)
Geneva: World Health Organisation,
1989. ISBN 92-4-120775-2.

Alternative medicine

Homzoeopathyv: Medicine for the 21st
Centurv. D Ullman. (Pp xxiv-+271;
£7.99 paperback.) Wellingborough:
Thorsons, 1989. ISBN 0-7225-1713-0.
Thorsons Complete Guide to Homoeo-
pathically Prepared Mineral Tissue

Salts. P Gilbert. (Plp 80; figs; £1.99
paperback.) Wcllingborough: Thor-
sons, 1989. ISBN 0-7225-1942-7.

Anaesthesia

Lectures in .-Inacsthesiolo£s 1988. No 2.
Ed J SAM Zorab. (Pppvi 79; figs;£9.75
paperback.) Oxford: Blackwell Scien-
tific, 1989. ISBN 0-632-02568-9.

Biology
Cell Mlovement. Vol 1. "Tl he Dv-nein
ATPases." Ed F D Warner, P Satir,
I R Gibbons. (Pp xii + 337; figs; $88.)
New York: Liss, 1989. Distributed bv
John Wiley and Sons. ISBN 0-8451-
4266-6.
Cell Movement. Vol 2. "Kinesin,
D)vnein, and Microtubule D\ynamics."
Ed F D Warner, J R McIntosh. (Pp
xsi+478; figs; $98.) New York: Liss,
1989. Distributed by John Wiley and
Sons. ISBN 0-8451-4267-4.
Enriching Heredity: the Impact of the
Environment on the Anatomy of the
Brain. M C Diamond. (Pp xiii+ 191;
figs; £19.95.) New York: TIhe Free
Press, 1989. Distributed by Collier
Macmillian. ISBN 0-02-907431-2.
Motion in Biological Svvstems. M A
Lauffer. (Pp xiv+259; figs; $75.) New
York: Liss, 1989. Distributed by John
Wilev and Sons. ISBN 0-8451-4261-5.

Community medicine

Community Midwifery.: a Practical
Guide. M Cronk, C Flint. (Pp x+262;
figs; £12.95 paperback.) London:
Heinemanit Medical, 1989. ISBN 0-
433-00017-1.

Dentistry

An Introduction olfBehavioural Scienice
and Dentistry. D Locker. (IPp xi-+ 259;
£14.95 paperback.) London: Rout-
ledge, 1989. ISBN 0-415-01826-9.
Clinical Denttstr,' in Health and Disease.
Vol 1. "The Dental Patient." Ed C
Scully. Coordinating editor D K
Mason, (Pp x+252; figs; £35.)

London: Heinemann Mledical, 1989.
ISBN 0-433-00052-X.

Gastroenterology

Clinical Gastroenterology. Ed 1I A
Turnberg. (Pp xi +-537; figs; £39.50.)
Oxford: Blackwell Scientific, 1989.
ISBN 0-632-01473-3.
Diagnositic 7ests in Gastroenterology.
A D Beattie. (Pp xi+264; figs; £19.95
paperback.) London: Chapman and
Hall, 1989, ISBN 0-412-27660-7.

Reproduction

Diitensions of- Science. "Human
Reproduction and in vitro Fertilis-
ation." H J Leese. Series editor J
Thompson. (lap xi+95; figs; £5.95
paperback.) London: Macmillan,
1988. ISBN 0-333-45121-X.
Electron Microscopy in Biology and
Medicine: Current Topics in Ultra-
structural Research. "Ultrastructure of
Human Gametogenesis and Early
Embrsogenesis." Ed J *'an Blerkom,
PM'1 Motta. Series editor P M1 Miotta.
(Pp ix+ 217; figs; £55.75.) Boston:
Kluwcr, 1989. ISBN 0-89838-383-8.
Fertility and the Family: the Glover
Report otn Reproductive 7Technologies to
thse European Co"tmission. J (iloser and
others. (Pp siii+ 154; £7.95 paper-
back.) London: Fourth Estate, 1989.
ISBN 0-947795-93-6.

Rheumatology

Lorw Back Paini: Medical Diagnosis atid
Comprehensive Management. D G
Borcnstciss, S W Wiesel. (Pp xii+ 563;
figs; £33.50.) Plhiladelphia: Saunders,
1989. Distribusted by Harcourt Brace
Jo(vanotvich. ISBN 0-7216-2237-2.

Social services

Intpro(vitng Residetitial Practice: Promso-
sing Choice inIHomes Jor Elderlv People.
P Potter, V Wiseman. (Pp 62; £6
paperback.) London: National Insti-
tute for Social Work (Practice and

I)evelopment Exchanige), 1989. ISBN
0-902789-55-4.

Statistics

Mortality, MorbiditY and Health
Statistics. M 41derson. (Pp xNi+501;
figs; £85.) London: Macmillan, 1988.
ISBN 0-333-42763-7.

Surgery

The Peritoneum and Peritoneal Access.
Ed S Benginark. (Pp xii+376; figs;
£75.) London: Wright, 1988. Distri-
buted by Butterworth. ISBN 0-7236-
0767-2.

Ultrasonics

Doppler Ultrasound: Phvsics, Instru-
mentation, and Clinical Application.
D H Evans, W N McDicken, R
Skidmore, J P Woodcock. (Pp xiii+
297; figs; £47.50.) Chichester: Wiley,
1989. ISBN 0- 471-91489-4.

Venereology

Syphilis Serology: Principles and
Practice. G D Wasley, H H Y Wong.
(Pp x+ 158; figs; £20.) Oxford: Oxford
University Press, 1988. ISBN 0-19-
261530-0.

Virology

Virological Infections. For Students and
Practitioners of Medicine and Allied
Health Sciences. D M McLean. (Pp
xv+644; figs; $105.50.) Illinois:
Thomas, 1988. ISBN 0-398-05501-7.

Miscellaneous

Interprofesstonal Consultation:
Innovation and Imagination in Working
Relationships. D Steinberg. (Pp siii+
134; figs; £15.95.) Oxford: Blackwell
Scientific, 1989. ISBN 0-632-
02252-3.
Love, Medicine and Miracles. B S
Siegel. (Pp viii+ 242; figs; £3.50 paper-
back.) London: Arrow Books, 1989.
ISBN 0-09-963270-5.

Maithew: My Son's Struggle. C
Learoyd. (Pp 127; figs; £8.95.)
London: Macdonald-Queen Anne
Press, 1989. ISBN 0-356-14518-2.
The Mind Gymnasium. D Postle. (IPp
255; figs; £9.99 paperback.) London:
Macmillan, 1989. ISBN 0-333-
47338-8.

Philosophy and Medical Welfare. Ed j
M Bell, S Mendus. (Pp vii+ 129; £8.95
paperback.) Cambridge: Cambridge
University Press, 1989. ISBN 0-521-
36856-1.

Reap a Destiny: Divagations ofa Taoist.
D Swinscow. (Pp xiv+330, £14.95,
overseas £17.50 ($29), including
postage, airmail overseas. BMA
members £13.95, overseas £16.50
($27), including postage.) London:
The Memoir Club/British Medical
7ournal. 1989. ISBN 0-7279-0255-5.
SelfHelp in Health and Social Welfare:
England and West Germany. Ed S
Humble, J Unell. (Pp xii+ 161; £22.)
London: Routledge,1989.
ISBN 0-415-00611-2.
Sleep and Dreaming. J Empson. (Pp
xiii+258; figs; £12.99.) London:
Faber and Faber, 1989. ISBN 0-57 1-
15180-9.
Textbook ofPhysical Diagnosis: History
and Examination. M H Swartz. (Pp
xvi+646; figs and colour plates;
£26.50.) Philadelphia: Saunders,
1989. Distributed by Harcourt Brace
Jovanovich. ISBN 0-7216-2475-8.

Transcultural Medicine: Dealing with
Patients from Different Cultures. B
Qureshi. (Pp xi+228; £25.)
Dordrecht: Kluwer, 1989. ISBN 0-
85200-938-0.
The Two-Day Diet: the On/Off Diet that
Puts the Fun Back into Losing Weight.
r Cooper, G Cooper. (Pp xi+ 179;
£7.99.) London: Pan Books, 1989.
ISBN 0-330-31024-0.
What Mad Pursuit; a Personal View of
Scientific Discovery. F Crick. (Pp ix+
182; figs; £12.95.) London:
Weidenfeld and Nicolson, 1989. ISBN
0-297-79535-X.

30 BMJ VOLUME 299 1 JULY 1989

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.299.6690.28 on 1 July 1989. D
ow

nloaded from
 

http://www.bmj.com/

