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Promoting rational prescribing: an international perspective
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Irrational prescribing is a global problem. Rational prescribing cannot be defined
without a method of measurement and a reference standard. The former is now avail-
able but the latter needs further development. Proven effective interventions to pro-

mote rational prescribing in developed countries are treatment protocols based on

wide consultation and consensus, properly introduced and with a possibility of feed-
back; face-to-face education focussed on a particular prescribing problem in selected
individuals; structured order forms; and focussed educational campaigns. Essential
drugs lists are probably effective when based on consensus and used within a compre-

hensive educational programme. Printed materials alone are not effective. In most
cases the usefulness of such strategies in developing countries has not been proven

and should be studied. Medical education in clinical pharmacology and pharmaco-
therapy should be based on the practical needs of future prescribers, should include
the principles of rational therapeutics and problem solving, and should immunize the
students against the influences they are likely to encounter in their professional life,
such as patient pressure, drug promotion and irrational prescribing by peers. Within
the scope of a national formulary, specialist departments in teaching hospitals should
define prescribing policies as the basis for prescribing, teaching, examinations and
medical audit.
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The problem of irrational prescribing

Irrational prescribing is a global problem. Numerous
studies, both from developed and developing
countries, describe a pattern that includes poly-
pharmacy [1-7], the use of drugs that are not related
to the diagnosis [8-12] or unnecessarily expensive
[13-18], the inappropriate use of antibiotics [19-26]
and irrational selfmedication [27-31] with drugs fre-
quently taken in underdose [32, 33]. The problem is
worsened by a global shift from public to private
sector spending, which, in many developing countries
without adequate regulation and inspection, usually
results in a large proportion of drugs being purchased
without any prescription at all.

Measuring drug use

Rational drug use cannot be defined without a method
of measurement and a reference standard. These same
tools are even more necessary to measure the impact
of an intervention, to make comparisons between

facilities, districts or regions, and for supervisory
purposes. Knowledge of the prescriber has sometimes
been used as an output measure of interventions [34].
However, adequate knowledge on rational drug use
does not always result in rational prescribing behav-
iour. Actual behaviour is therefore preferred as a
measurement. Over the past few years the Inter-
national Network for Rational Use of Drugs (INRUD)
and the WHO Action Programme on Essential Drugs
have closely collaborated in developing and testing a
set of 12 quantitative indicators to measure some key
aspects of prescribing and the quality of care [35].
These indicators, which are now also recommended
by UNICEF, are listed in Table 1. A detailed manual
on their use is available from WHO [36].
The second important requirement in studying

rational drug use is a standard. What is rational?
How much deviation from an agreed standard can be
accepted? In practice this implies that the prescription
should be compared with an agreed treatment proto-
col or with a list of therapeutic alternatives. This is
also a core principle of medical audit, which is
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Table 1 Drug use indicators [36]

Prescribing indicators
1 Average number of drugs per encounter
2 Percentage of drugs prescribed by generic name
3 Percentage of encounters with an antibiotic prescribed
4 Percentage of encounters with an injection prescribed
5 Percentage of drugs prescribed from essential drugs list or

formulary

Patient care indicators
6 Average consultation time
7 Average dispensing time
8 Percentage of drugs actually dispensed
9 Percentage of drugs adequately labelled
10 Patient knowledge of correct dosage

Facility indicators
11 Availability of copy of essential drugs list or formulary
12 Availability of key drugs

becoming more and more important in developed
countries like the United Kingdom [37].

Audit needs a standard, and a standard needs con-

sensus. Treatment protocols and prescribing policies
should be agreed by the prescribers themselves in
their own environment at the hospital or clinical
department. In a national perspective one would then
distinguish between three levels: the total range of
drugs approved for sale and use in the country, usu-

ally defined by the regulatory authorities; within this
range, the national formulary or national list of essen-

tial drugs, preferably sub-divided by level of care

(health centre, general hospital, specialist department)
and developed by a national formulary committee;
and within that, a hospital formulary or departmental
prescribing policy specific for one hospital, a clinical
department or a group of practitioners.

Strategies to promote rational prescribing and their
possible impact

The various interventions to promote rational
prescribing are best classified as educational,
managerial and regulatory [38]. Educational strate-
gies include printed materials, seminars, bulletins and
face-to-face interventions. Managerial methods refer
to various restrictions on prescribing, e.g. restrictive
lists, a maximum number of drugs per prescription,
budgetary or cost restrictions, endorsement by higher
qualified consultants, patient co-payment strategies,
price measures, structured prescription forms or a

maximum duration for inpatient prescriptions (auto-
matic stop-orders). Regulatory measures include
procedures to critically evaluate drugs and product
information (e.g. data sheet, patient information
leaflet) before market approval is granted, scheduling
drugs for different sales levels (over the counter,
pharmacy only, prescription only) and specifying for
each drug a minimum level of prescriber or health
facility (for example, no injectable antibiotics at
health centres).

Several studies have critically reviewed the
available evidence to identify the most effective
interventions [39-41], and the following provisional
conclusions may be drawn. An important observation
is that printed materials alone hardly influence
prescriber behaviour [42], and that any such influence
is usually of short duration [43,44]. Most of these
interventions assume that the main reason for incor-
rect prescribing is a lack of knowledge and that if
prescribers had the correct information, their pre-
scribing would automatically improve. This is not
always the case in view of the many other factors
influencing prescribing, like drug promotion [45],
patient demand, intentional use of placebo drugs and
prescriber preference based on personal experience
rather than peer reviewed standards [46]. Technical
information on cost and side effects of the drugs is
of much less influence, as shown in the Netherlands
[47] and further illustrated by the total lack of impact
of a series of warnings in the FDA bulletin as
recorded by Soumerai [48]. Another aspect of the
problem is that prescribers with irrational prescribing
behaviour are the very ones that are less likely to
read the educational material mailed to them.

Proven cost-effective interventions are face-to-face
education focussed on a particular prescribing
problem in selected individuals [48-54], structured
prescription forms [55], and focussed educational
campaigns together with widely discussed and fre-
quently revised treatment guidelines. An example of
the latter is the success of the Australian antibiotic
guidelines [56]. Most recently, a review of 59 pub-
lished evaluations of the effect of clinical guidelines
concluded that all but four of these studies detected
significant improvements in the process of care after
the introduction of guidelines, and all but two of the
11 studies that assessed the outcome of care, reported
significant improvements. However, the size of the
improvements in performance varied considerably
[57]. Essential drugs lists together with an educa-
tional programme and follow-up are probably
effective as well.
As mentioned above, most evidence suggests

that printed materials alone are ineffective
[42-44,47 ,48]. It is likely that this also applies to
essential drugs lists and treatment guidelines if these
are just distributed to prescribers without an introduc-
tion campaign and without intensive follow-up, and
especially if the prescribers had not been involved in
the development process.
A general problem is that many interventions have

only been tested in developed countries and that the
results can therefore not automatically be extrapo-
lated to developing countries where conditions are so
different. In the absence of well conducted studies
Laing has attempted to give provisional advice to
developing countries with regard to possible effective
interventions [58]. He suggests that basic and post-
basic medical education should include specific train-
ing in rational prescribing; that essential drugs lists
and therapeutic guidelines should be developed
through wide consultation and feed-back and be dis-
seminated by means of intensive educational pro-
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grammes as recorded from Yemen [59], Uganda [60]
and Zimbabwe [61]; that general limitations on pre-

scribers (maximum number of drugs per prescrip-
tions, maximum quantities, maximum costs etc) may

have unexpected effects which should be avoided
through careful studies before such measures are

taken; that face-to-face education may be effective
but expensive; and that printed materials, including
treatment guidelines, are ineffective without edu-
cational programmes and follow-up activities.
The overall impact of drug bulletins is not clear.

Experience from developed countries is not encourag-

ing, but this may be due to the fact that prescribers
receive so many promotional and other materials
that some of them did not even recognize a care-

fully designed set of academic detailing material as

different from commercial material [62]. However, in
most developing countries the lack of information,
promotional or other, is so serious that any unbiased
material sent out to prescribers might be studied with
more care. Bulletins, especially when geared to actual
day-to-day prescribing problems, may therefore have
more impact in developing countries than elsewhere.
This hypothesis is worth examining.

The role of medical schools and teaching hospitals

The impact of medical education on subsequent
prescribing behaviour is difficult to evaluate, as most
studies have measured knowledge rather than actual
performance. Moreover, immediately after leaving
medical school the young doctors are exposed to
many other factors influencing their prescribing. It is
now increasingly being recognized that the traditional
medical education concentrates too much on an accu-

mulating quantity of facts, including the drugs of the
day, rather than teaching the student techniques of
problem solving and making a rational choice
between drug treatment alternatives, which includes

the skill to evaluate critically any new drugs of the
future [63].

With regard to rational prescribing this implies that
the objectives of clinical pharmacology training need
to be defined better, with more emphasis on the prac-
tical needs of the future prescriber. This has shown to
result in better therapeutic knowledge and skills of
the students [64-66]. An undergraduate course in
clinical pharmacology and therapeutics should stress
the principles of rational evaluation of therapeutic
alternatives and help the students to develop their
own personal formulary on the basis of a rational
comparison of therapeutic alternatives. Such a course
could also 'immunize' the students against the dis-
turbing influences they are likely to encounter in their
professional life, such as patient pressure, drug pro-
motion and irrational prescribing by peers. A WHO
student manual on this subject is now available [66].
The introduction of such a revised course in clini-

cal pharmacology alone will not be enough. In many
teaching hospitals bedside training emphasizes the
need to make a correct diagnosis, with much less
time spent on choosing the correct treatment. And
even if treatment guidelines exist, students are usu-
ally told to follow them rather than being taught on

what grounds the guidelines had been developed, and
how they should choose their own treatment in the
future. Under these circumstances students entering
the wards can do little more than copy the behaviour
of residents and consultants.

Unfortunately the prescribing practice in teaching
hospitals, that inevitably serves as a role model for
the students, is often irrational and inconsistent, as

has frequently been described from developed and
developing countries. For example, numerous studies
report on the inappropriate use of antibiotics in teach-
ing hospitals (Table 2). In all these studies perfor-
mance was measured against an agreed standard.
Overall, as many as 41-91% of all antibiotic pre-
scriptions in teaching hospitals were considered inap-
propriate; a slightly better picture emerged from

Table 2 Inappropriate use of antibiotics in teaching hospitals

Inappropriate
Country use (%) Type/department
Canada, 1977 [19] 42% Surgical ward, parenteral antibiotics

50% Gynaecology ward (id)
12% Medical ward (id)

USA, 1978 [11] 41% All inpatients
Australia, 1979 [73] 86-91% Prophylaxis
Canada, 1980 [74] 30% Paediatric medical cases

63% Paediatric surgical cases
Australia, 1983 [23] 48% All departments
Kuwait, 1988 [75] 39% Paediatric inpatients
Australia, 1990 [76] 64% Patients treated with vancomycin
Thailand, 1990 [24] 91% All departments
South Africa, 1991 [25] 54% Gynaecology inpatients

22-100% Unrestricted antibiotics
-Thailand, 1991 [77] 41% All departments

79.7% Surgical prophylaxis
40.2% Documented infection
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medical and paediatric wards but the situation in sur-
gical and gynaecological wards was usually worse.
Unnecessary treatment was by far the most common
reason for irrational prescribing, followed by wrong
duration, misguided prophylaxis and poor selection of
the drug.

Not only antibiotics are misused in teaching
hospitals. Polypharmacy was considered a serious
problem in the medical and surgical wards of
Singapore general hospital [67] and vitamins were
heavily overprescribed in the Kenyatta Teaching
Hospital [8]. In the teaching hospital in Aden
(Yemen) 68% of all patients with hypertension were
prescribed diazepam, and 54% received frusemide
[34]; 80% of patients with osteoarthritis received
vitamins. In the teaching hospital in Benin city
(Nigeria) 74.3% of all paediatric prescriptions were
considered inappropriate, mostly because of poly-
pharmacy, the use of unnecessary drugs and sub-
optimal dosage schedules [12]. In Ilorin teaching
hospital in Nigeria 33.1% of patients admitted to the
surgical and medical wards received psychotropic
drugs, 91.4% being tranquillizers [68]. In a teaching
hospital in the Netherlands it was observed that most
drug-associated problems occurred with new drugs,
and that semi-innovative drugs were used too often
and for indications for which their use was not
warranted [69]. In the teaching hospital in Kathmadu
(Nepal) only 56.3% of all prescribed drugs figured
on the national list of essential drugs [70].
The potential long term impact of such a lack of

structured therapeutic training in the wards should
not be underestimated. Teaching hospitals have a
special responsibility towards society to promote
rational prescribing by their staff and, through these,
by future generations of doctors. The best approach

seems that each clinical department in the teaching
hospital should develop a departmental prescribing
policy through a process of consultation and con-
sensus building, in which clinical pharmacologists are
involved. Such prescribing policies can later be
integrated into a hospital formulary and should be
used, and enforced, as the basis for prescribing,
teaching, examinations and medical audit. This is
already the case in several medical schools in the
United Kingdom [71] and elsewhere; amongst
developing countries Zimbabwe is a good example
[72].

Ideally, medical students would then be trained in
the principles of rational prescribing before they enter
the wards; and these concepts would be reinforced
during the clinical training with bedside teaching,
examinations and actual prescribing by senior staff
all based on the same principles.

Research priorities

Several of the interventions mentioned above have
not been tested in developing countries. Especially
the effect of the development and introduction of
treatment guidelines, the use of drugs and therapeutic
bulletins and some of the hospital-based interventions
as structured order forms and face-to-face education
should now be subjected to well structured inter-
vention studies in developing countries, using
objective measurements and a control group. The
newly developed drug use indicators can be used to
identify the most important problems and the results
of such studies could open the eyes of prescribers and
teaching staff that something has to change.
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