
Introduction

A disproportionate number of elderly people suffer
from chronic and degenerative pathology, leading in
turn to a demand for more medication.1–3 However,
knowledge about the efficacy and safety of many drugs 
is often sparse for the frail elderly because they are
generally excluded from clinical trials.4

While being the major consumers and the greatest
beneficiaries of modern drug therapy, elderly patients
are particularly vulnerable and most at risk of suffering

adverse drug reactions (ADRs).2,5,6 Their increased
vulnerability is caused by lower reserve capacities 
and slower homeostatic responses, but with many drugs
there are also age-related changes in drug distribution in
the body and in drug clearance.5,6

ADRs in the elderly have been characterized as “a
major modern epidemic”.6 The control of this ‘epidemic’
demands insight into physicians’ drug prescribing pat-
terns, because the identification of the quantity and the
type of prescribing problems are the fundamental first
steps in trying to improve the quality of prescribing.2

ADRs in the elderly are in fact often caused by inap-
propriate prescribing.7 Studies from the UK,8 from the
USA9,10 and from Canada11 indicate that a substantial
proportion of prescribing practice for the elderly is not
consistent with appropriate care.
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Background. Elderly patients are particularly vulnerable and most at risk of suffering adverse
drug reactions, which are often caused by inappropriate prescribing practice. Gaining insight
into physicians’ drug prescribing patterns in order to identify prescribing problems is the
fundamental first step in trying to improve the quality of prescribing.

Objectives. We aimed to describe drug prescribing in general practice for elderly patients,
using patients’ age and sex, encounters, indications for prescribing and the occurrence of some
predefined inappropriate drug prescriptions.

Methods. A cross-sectional, descriptive study was conducted in the Norwegian county of
Møre & Romsdal. All patient contacts (n = 16 874) and prescriptions (n = 16 774) issued during
two months in general practice were recorded. In defining inappropriate prescriptions, explicit
criteria were used.

Results. Prescriptions (of which 72% were repeat) were issued during two-thirds of all con-
tacts, and 63% were for females. Seventy per cent of all prescriptions were made up by the ten
most commonly prescribed therapeutic groups, for which the three most frequent diagnostic
indications for prescribing comprised between 47 and 89% of all diagnoses for prescribing each
of them. About one in six patients who received a benzodiazepine tranquillizer was concurrently
prescribed another benzodiazepine for sleeping problems. In total, 13.5% of all prescriptions
met at least one of the criteria listed for pharmacological inappropriateness.

Conclusion. Inappropriate drug prescriptions for elderly patients are common in general
practice. Since the majority of the prescribing practice is made up by rather few diagnoses and
drugs, improved practice for only a few may nevertheless have a large impact on the total profile.
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Few comprehensive pharmacoepidemiological studies
have been carried out to examine the overall drug pre-
scribing for the elderly,1–3,9–12 and this applies especially
to general practice settings.13,14 Studies on drug utiliza-
tion for out-patients commonly use data from patient
interviews during household surveys,9,10,15–17 from
pharmacy records,18 or from health insurance funds data.11

They do not usually include data on the physicians’ in-
dications for prescribing. The present study was under-
taken to provide more insight into GPs’ prescribing
patterns for the elderly. The aims of the study were to
describe GPs’ drug prescribing practice for patients aged
65 and over in relation to the kind of GP–patient
contacts, the diagnoses for the contacts, the patients’ age
and sex, the diagnostic indications for prescribing, and,
finally, to examine the existence of some drug prescrip-
tions considered generally inappropriate for elderly
people.

Methods

This paper is a report from the Møre & Romsdal
Prescription Study (MRPS), in which more than 95% of
the 156 GPs in the Norwegian county Møre & Romsdal
recorded all contacts with patients and all prescriptions
issued during November 1988 and November 1989. 
Two separate periods were chosen for the survey on the
recommendation of an intervention study.19 The aims of
the MRPS were, first, to test the hypothesis that the GPs’
prescribing practice can be improved (for insomnia and
acute cystitis) by intervening with individual prescribing
feedback and therapeutic recommendations,19 and,
secondly, to perform a prospective and comprehensive
study on the GPs’ drug prescribing practice, not to
answer specific hypotheses, but to form a descriptive
basis from which hypotheses could be generated.20–23

More details on the methods of the MRPS can be found
elsewhere.19–20

Briefly, the GPs used a prescription form, a carbon
copy of which was retained with a questionnaire. On 
this, the GPs completed information about prescriptions
(initial or repeat, indication for prescribing), and the
GP–patient contact (type, diagnosis, first-time or follow-
up). Indirect GP–patient contacts were contacts by
telephone or via a third person (e.g. the receptionist).

The GPs were asked to select diagnoses from a list of
the most frequently used diagnoses in general practice in
terms of the The International Classification of Primary
Care (ICPC).24 During the analysis some related ICPC-
codes were clustered, as can be seen from the tables.

The following age categories were used: the younger
elderly (65–74 years) and older elderly (75+ years). 

Drugs were classified according to the Anatomical
Therapeutic Chemical Classification (ATC) system, and
Defined Daily Doses (DDDs) were used as a quanti-
tative unit for the drugs.25

Prescription of one drug counted as one prescription.
There was space on each prescription sheet for three
prescriptions. Co-prescribing was defined as prescrip-
tions issued on the same prescription note. For ten drug
combinations regarded as suboptimal or inappropriate,
we examined the existence of their co-prescribing. The
combinations chosen were selected based on our opinion
of their clinical relevance and on the literature.2,5–7,14,26–28

In order to examine the occurrence of inappropriate
drug prescriptions, we made up a list of explicit criteria
regarding some drugs that should be avoided in the
elderly, and some drugs for which there should be lim-
itations regarding daily dose or duration of treatment, or
on the indications for prescribing (Table 1). The list,
which was tailored to the assessment of pharmacological
inappropriateness for individual prescriptions, was
based on previous studies from the MRPS on the GPs’
prescribing patterns for benzodiazepine hypnotics,21

diuretics22 and antibiotics,23 and on studies by others.29–33

Before the survey, each practice was visited by one of
us (KSR) and the GPs were trained in how to fill in the
questionnaires correctly. During the survey, a secretary
or nurse in each practice served as a contact person
(weekly telephone calls) beween the investigators and
the GPs. One of her main duties was to ensure that all
contacts, irrespective of whether a prescription was made,
were recorded.19 As checked by the pharmacies, the GPs
used the MRPS prescription forms in more than 99% of
all prescriptions.19,20

Material

In the MRPS, the GPs altogether made 74 079 drug
prescriptions during 90 458 contacts. Due to an inter-
vention study,19 those who had received the intervention
(20 615 contacts with 17 321 prescriptions) were ex-
cluded from analysis in the present study. Of those
remaining, 16 874 contacts and 16 774 prescriptions were
with patients aged 65 years or over, and they constitute
the material for this article.

Results

Of the 16 874 contacts, 50.2% were office consultations
and 6.3% were home visits, while 43.5% were indirect
contacts; office consultations became relatively less
common with increasing patient age (Fig. 1).

The 16 774 prescriptions were issued during 66.4% of
all contacts (79.5% of all indirect contacts, 56.8% of 
the office consultations and 42.9% of the housecalls). 
On average, 99.4 prescriptions were made per 100
GP–patient contacts; 72.1% of all the prescriptions were
repeat: 57.9% and 87.3% of all prescriptions during
direct and indirect contacts, respectively. The 317 chem-
ically different agents that were prescribed represent
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42.2% of all the compounds which were available for
prescribing during this survey.

Altogether, the three major cardiovascular diagnoses,
hypertension (HT), coronary heart disease (CHD) and
heart failure (HF), amounted to 19% of all diagnoses for
the contacts (Table 2). HT was the most frequent diag-
nosis for females and the younger elderly patients, while
HF was the most common diagnosis (9.6% of all) for
office consultations with the oldest age group (85+ years),

and for seeing patients in their homes (6.1% of all diag-
noses for home visits). While insomnia, anxiety and
depression made up 14% of the reasons for contact for
female patients, the corresponding figure for males was
significantly lower, 10%. While 70–75% of the patients
who saw their GPs for HT, CHD or HF were given
prescriptions (of which about 90% were repeat) during
the contact, another 20, 21 and 23%, respectively, were
also taking drugs for these diagnoses but the prescriptions
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TABLE 1 Drugs considered generally inappropriate for elderly patients, and drugs for which limitations on the daily dose, the duration of treatment
or the indications for prescribing are recommended21–23,29–33

Prescription drug (ATC-code)/Comments

Medications to be avoided:

• Chlorpropramide (A10BB02)

Other oral hypoglycaemic drugs have shorter half lives and do not cause the syndrome of inappropriate antidiuretic hormone secretion.29

• Dipyridamole (B01AC07)

Because aspirin is a safer and better alternative.29

• Methyldopa (C02AB01)

Alternative antihypertensives give fewer central nervous system (CNS) side-effects.29

• Propranolol (C07AA05)

For hypertension, alternative antihypertensives give fewer CNS side-effects.29

• Indomethacin (M01AB01)

Other NSAIDs give fewer CNS side-effects.29

• Centrally acting muscle relaxants (M03B)

Because their potential for toxic reactions is greater than the potential benefits.29

• Propoxyphene (N02AC54)

Because there are safer alternatives.29

• Pentazocine (N02AD01)

Because there are safer alternatives.29

• Amitriptyline (N06AA09)

Because other antidepressants are less anticholinegic and less toxic.29

Limitations on dose, duration or indication:

• Gastrointestinal antispasmodics (A03), long-term use of

Because the potential for toxic reactions is greater than the potential benefit.29

• Thiazides and related drugs (C03A, C03B, C03E) for hypertension, inappropriate high daily dose

Because they have a quite flat dose to blood pressure response curve (whereas the side-effects are dose-dependent), the side-effects may easily
outweigh the benefits.22

• Codeine-containing analgesics (N02BE51), long-term use of

Because their superiority to plain analgesics, e.g. paracetamol, is only documented for acute pain and remains questionable for their prolonged
use.31,32

• Benzodiazepines (N05BA, N05CD), long-term use of

Because of the associations with daytime sedation, the risk of falls and the lack of documentation concerning their prolonged use.21,29–31

• Antipsychotics (N05A) for non-psychotic diagnoses

Because their prolonged uses may do more harm than good.30

• Antibiotics (J01) prescribed during first-time encounter for acute bronchitis

Because acute bronchitis usually has a viral aetiology.23,33



for these additional preparations had been issued
previously (Table 2).

In total, 63.3% of the drug prescriptions were for
females and 53.2% were for the younger elderly (Table
3). More than half of all the prescriptions, and about two-
thirds of the volume prescribed, were for cardiovascular
drugs (relatively more common for males) and CNS drugs
(more common for females) (Table 3). Drugs acting on
the musculoskeletal system, and for respiratory organs,
amounted to more of the overall prescribing for the
younger elderly than for the older elderly (Table 3).

The ten most frequently prescribed therapeutic groups
of drugs, and the three most commonly recorded indica-
tions for prescribing each of them, are shown in Table 4.
One out of five prescriptions were for psycholeptics, of
which 89.7% were benzodiazepines. Listed second was
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FIGURE 1 Distribution of the different GP–patient contacts 
(n = 16 874), by patients’ age groups

TABLE 2 The 20 most common diagnoses for GP–patient contacts by patients’ sex, age group and prescriptions (Rx) issued during this contact 
(Rx now), previously (Rx before) or who were not on drug treatment (not Rx)

Age group 
All contacts Gender %↓ (years) %↓ Rx for this diagnosis?

No. Diagnosis ICPC-codes n %↓ ? / 65–74 75+ Rx Rx Not Repeat
now before Rx Rxa

1. Hypertension K85/86/87 1403 8.3 6.9 9.3 9.3 7.1 75 20 5 93

2. Coronary heart disease K07/74/89/91 1114 6.6 8.4 5.4 6.7 6.6 72 21 7 89

3. Insomnia P07 1110 6.6 5.6 7.2 5.6 7.8 99 1 – 87

4. Heart failure K75/77 695 4.1 4.6 3.8 2.4 6.2 70 23 7 88

5. Diabetes T90 693 4.1 4.3 4.0 4.1 4.1 48 39 13 92

6. Acute cystitis U71 671 4.0 2.4 5.0 3.4 4.7 88 4 8 32

7. Arthritis/arthrosis L88/89/90/91 664 3.9 2.7 4.7 3.9 3.9 67 19 14 77

8. Anxiety/neurosis P1/4/74 554 3.3 2.2 4.0 3.7 2.8 92 6 2 87

9. Depression P02/76 430 2.6 2.2 2.8 2.9 2.1 78 12 10 80

10. Asthma R96 330 2.0 2.9 1.3 2.1 1.7 85 11 4 87

11. Cough and cold R5/7/21/22/23/74 286 1.7 1.6 1.7 1.7 1.6 83 5 12 25

12. Eczema S86/87/88 261 1.6 1.8 1.4 1.8 1.3 94 3 3 58

13. Low back pain L2/3/84/86 260 1.5 1.7 1.5 1.8 1.2 62 9 29 63

14. Cardiac arrhythmias K4/78/79/80 256 1.5 1.8 1.3 1.6 1.4 62 29 9 87

15. Acute bronchitis R76 196 1.2 1.4 1.0 1.2 1.2 85 9 6 22

16. Anaemia B80/81/82 184 1.1 1.3 0.9 0.9 1.4 59 23 18 77

17. Infectious conjunctivitis F70 158 0.9 0.8 1.0 0.9 0.9 94 2 4 34

18. Stroke K90 152 0.9 1.4 0.6 0.8 1.0 26 41 33 84

19. Dizziness N17 149 0.9 0.7 1.0 0.7 1.1 61 11 28 63

20. Pneumonia R81 121 0.7 0.9 0.6 0.6 0.9 68 17 15 10

Sun % (1–20) 9687 57.5 55.6 58.5 56.1 59.0

Other diagnoses 7187 42.5 44.4 41.5 43.9 41.0

n = (100%) 16 874 6705 10 169 9177 7697

a The proportions of the ‘Rx now’ that are repeat prescriptions.



cardiac therapy (ATC-group C01), of which nitrates
constituted 60.2% and digitalis preparations 36.8%.

Co-prescribing of ten potentially harmful drug com-
binations are shown in Table 5. Among the 10 drug
combinations examined, the most commonly occurring,
in about one out of six patients, was that about one in
six patients who got a benzodiazepine tranquillizer, con-
currently were given another benzodiazepine to promote
sleep. Of the 489 diuretic prescriptions for HF, only 2.2%
were co-prescribed with an ACE inhibitor.

Altogether, 13.5% of all prescriptions met any of the
criteria listed in Table 1 for inappropriate or question-
able drug prescriptions for elderly people (Table 6).

Discussion

The MRPS is so far the largest study on drug prescribing
in Norway. Because almost all elegible GPs participated,

and they had high compliance in using the specially
designed prescription pads, the internal validity of the
MRPS is high.

A possible limitation may be a possible underreport-
ing of contacts during which drug prescriptions were not
issued, since we do not have data on the GPs’ compliance
in recording such contacts. However, that prescriptions
were not issued during about one-third of all the re-
corded contacts suggests that large scale underreporting
of such contacts is unlikely to have occurred. Since there
were no explicit criteria for the diagnoses used, the
request for a drug and its prescribing may have led to a
certain diagnosis instead of vice versa (e.g. the request
for sleeping pills and the diagnosis of insomnia).
However, we believe that the diagnoses recorded here
are representative of diagnoses used during everyday
practice.

It is not surprising that indirect contacts and house-
calls made up a larger share of the GP–patient contacts
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TABLE 3 GPs’ drug prescriptions (n = 16 774) for elderly (65+ years) patients according to the ATC system main groups by patients’ sex, age group
and the prescribed volumea

Prescriptions

Numbers Patients’ sex Age groups (years) Volume prescribed

Drugs (ATC anatomical main classes) n % ? / ∆c 65–74 75+ ∆c DDDs % DDD/P

Alimentary tract and metabolism 1200 7.2 7.0 7.3 – 6.6 7.8 ! 61 287 7.4 51.3

Blood and blood-forming organsb 354 2.1 3.1 1.5 ! 1.9 2.3 – 52 509 6.3 154.0d

Cardiovascular system 4590 27.4 30.7 24.5 ! 26.8 28.0 – 321 662 38.9 72.5

Dermatologicalsb 716 4.3 5.2 3.7 ! 4.7 3.8 ! 359 ,0.1 6.3

Genitourinary system and sex hormones 388 2.3 0.9 3.1 ! 2.3 2.3 – 18 525 2.2 47.8

Systemic hormonal preparations, excl. sex hormones 398 2.4 2.0 2.6 ! 2.7 2.0 ! 26 659 3.2 67.0

General systemic anti-infectives 1261 7.5 7.1 7.8 – 7.4 7.6 – 12 183 1.5 9.7

Antineoplastic and immunomodulating agents 25 0.1 0.1 0.2 – 0.1 0.2 – 2140 0.3 85.6

Musculoskeletal system 918 5.5 5.1 5.7 – 6.0 4.9 ! 34 319 4.2 37.5

Central nervous system 4991 29.8 25.1 32.5 ! 29.8 29.8 – 219 298 26.5 44.0

Antiparasitic products 1 ,0.1 ,0.1 ,0.1 – ,0.1 0.0 – 2 ,0.1 2.0

Respiratory organs 1347 8.0 10.2 6.8 ! 8.6 7.4 ! 70 710 8.6 52.5

Sensory organsb 571 3.4 3.4 3.4 – 3.1 3.8 – 6623 0.8 51.7

Variousb 14 0.1 0.2 ,0.1 ! 0.1 0.1 – 35 0.1 7.0

SUM 16 774 100.0 100.0 100.0 100.0 100.0 826 312 100.0 53.4

36.7 63.3 53.2 46.8

n 16 774 6156 10 618 8931 7843

a Given in numbers of Defined Daily Doses (DDDs), and mean DDDs per prescription (DDD/P).
b Some preparations do not have a DDD. Among these are (ATC group): plasma substitutes and perfusion solutions (B05), other haematological
agents (B06), dermatologicals for topical use (D), otologicals (S02), ophthalmo-/otological preparations (S03), other therapeutic products (V03)
and diagnostic agents (V04).
c The 99% confidence interval for the difference between the proportions: the interval either does not include zero (!) or does include zero (–). 
d Relatively large volume caused by Rx for injectable vitamin B12, usually in quantities corresponding to about 1 year’s supply per prescription.



for the older elderly; they probably have more chronic
pathology and are thus less mobile than the younger
elderly.

The large proportion of repeat prescriptions issued
during indirect contacts may raise some concern,
especially if the GPs omit to assess the patients, as found
in a UK study in which 23% of the patients had been
receiving repeat prescriptions for more than a year
without seeing their GP.2 However, in this study we have
no data on longitudinal patterns of contacts and pre-
scriptions nor on the GP–patient relationship, both of
which are essential for assessing appropriate care in
prescribing practice.34

The distribution of diagnoses in general practice seem
to be quite stable over time.35 Even though this is a
survey of reasons for contact and on drug prescribing
practice, and not a prevalence study, the distribution of
diagnoses for contact are not very different from results
reported in prevalence studies from Sweden,36 Den-
mark37 and the UK,38 and so it seems worth commenting

on the diagnostic data of our study. Generally, hyper-
tension and heart diseases are the most common prob-
lems. Women tend to be given the diagnosis of HT more
often than men, while men more often suffer from CHD,
arrhythmias and HF. This corresponds well a system-
atic health survey among elderly people in Northern
Sweden,36 and the surgery consulting patterns for elderly
patients in UK general practice.38

Pharmacoepidemiological studies usually do not in-
clude data on the physician’s indications for prescribing.
In fact, we have not found any other comprehensive and
representative study on GPs’ prescribing practice for
elderly patients that also includes information on the
GPs’ diagnostic indications for prescribing the various
drugs. Information about diagnostic indication is vital
for the assessment of prescriptions because the same
compound may be prescribed both for minor complaints
and for serious pathology, e.g. the same diuretic may be
given for narrow shoes due to orthostatic oedemas, for
HT or for congestive HF.22
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TABLE 4 The 10 most frequently prescribed drugs (ATC system therapeutic groups) for elderly patients in general practice by the three most
commonly recorded indications for prescribing within each therapeutic group

Drugs The three most commonly recorded diagnostic indications for prescribing (%)

Indications
ATC- Therapeutic % of all 1st 2nd 3rd 1 + 2 + 3

No. code group prescriptions indication (%) indication (%) indication (%) (%) of all

1. N05 Psycholeptics 20.5 Insomnia (52) Anxiety (26) Depression (9) 87

2. C01 Cardiac therapy 9.3 Coronary heart (58) Heart failure (21) Cardiac arrhythmias (8) 87
disease

3. C03 Diuretics 8.0 Hypertension (45) Heart failure (37) Coronary heart (4) 86
disease

4. J01 Antibiotics 7.5 Acute cystitis (41) Acute bronchitis (13) Pneumonia (7) 61

5. N02 Analgesics 6.0 Unspecified paina (19) Arthritis/arthrosis (16) Musc./tend./joint.b (12) 47

6. C02 Antihypertensives 5.0 Hypertension (65) Coronary heart (14) Cardiac arrhythmias (9) 88
disease

7. C07 Beta-blocking agents 4.0 Hypertension (50) Coronary heart (34) Cardiac arrhythmias (5) 89
disease

8. M01 NSAIDs 3.9 Arthritis/arthrosis (54) Musc./tend./joint.b (19) Shoulder syndromesc (3) 76

9. R03 Anti-asthmatics 3.3 Asthma (80) Acute bronchitis (5) Chronic bronchitisd (4) 89

10. S01 Ophthalmologicals 3.0 Infect. conjunctivitis (46) Glaucomae (22) Other conjunctivitisf (6) 74

Sum (1–10) % 70.5

Others % 29.5

n = (100%) 16 774

a ICPC code A01.
b Muscles, joints and tendons: unspecified symptoms/complaints; ICPC-codes L19 + 20 + 93.
c ICPC-codes L06 + 08 + 09 + 92.
d ICPC-code R91.
e ICPC-code F93.
f ICPC-code F71.



The finding that on average eight out of ten patients
were on drug treatment for the diagnosis for seeing their
GP underlines the essential role of drug treatment of
chronic conditions in the elderly. That the three most
common indications for prescribing each of the three
most frequently issued drugs (therapeutic groups) made
up 86–87% of all the indications is also an important
message for prescribing audits and for continuing
medical education: improved prescribing practice for
rather few drugs or diagnoses may nevertheless have a
large impact on the total profile.

Our figures regarding co-prescribing should be
interpreted as ‘the tip of the iceberg’ because we only
recorded co-prescribing as occuring when more than on
prescription was made on the same prescription sheet
issued during the same prescribing event. According to
our experience, GPs quite often renew various repeat
prescriptions for the same patient at different intervals
and during different contacts. In order to reduce the in-
cidence of inappropriate drug combinations, GPs should
probably more often establish routines for assessing the
total medication of their patients, e.g. during prescribing
if all repeat prescriptions for the patient are issued
together. Beneficial co-prescribing of an ACE inhibitor
with a diuretic for HF occurred in only one of about 45
cases, which suggests an underprescribing of ACE
inhibitors. This may be because the recommendation of
combining the two drugs in HF had not been fully
adopted in clinical practice during this survey; however,

under-utilization of ACE inhibitors in HF has also been
reported by others based on more recent data.39

That altogether 15.5% of the prescriptions met any of
the criteria listed for suboptimal drug combinations
(2.0%) or inappropriate prescriptions (13.5%) is in
accord with two out-patient studies from the USA, in
which between 14%9 and 23.5%10 of the elderly patients
were found to receive inappropriate prescriptions. One
of the studies10 applied the criteria developed by Beers 
et al. in 199129 for inappropriate medication use in nurs-
ing homes, while the other9 modified these criteria by
omitting propranolol and methyldopa from the list. A
Canadian study compared prescribing practice (limited
to NSAIDs, cardiovascular and psychotropic drugs) with
detailed criteria developed by a consensus panel, and
showed that more than 50% of the elderly patients
experienced high-risk prescribing.11 Because the present
and the cited studies9–11 all employ different lists (none
of which is officially recognized) of inappropriate prescrip-
tions, the results in the various studies cannot be com-
pared directly. However, all studies point in the same
direction: inappropriate prescriptions represent an im-
portant health problem for elderly patients and a major
challenge for general practice.40 However, there are sev-
eral limitations in using a ‘black-list’ as a gold standard
for inappropriate or questionable prescribing practice.
First, most of the guidelines used are consensus-based
rather than evidence-based.29,41 For example, that the
prolonged use of benzodiazepines is inappropriate still
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TABLE 5 Drug prescriptions (Rx) for elderly patients in general practice: existence of co-prescribing (i.e. on the same prescription sheet) 
of 10 clinically significant drug combinations

Drug A Drug B Co-prescribing Drug–Drug interaction

Number Number Rx drugs (A + B)
Drug of Rx Drug of Rx (%) of drug A Potential harm

Madopar 52 Neuroleptics 354 4 (7.7) Drug-induced Parkinsonism?

Beta blockers 666 Anti-asthmatics 549 2 (0.3) Drug-induced asthma?

Calcium antagonistsa 344 Beta blockers 666 38 (11.0) Cardiac block, bradycardia

Potassium sparing 377 Potassium 270 17 (4.5) Hyperkalaemia
diuretics supplements

ACE-inhibitors 118 Potassium 270 3 (2.5) Hyperkalaemia
supplements

ACE-inhibitors 118 Potassium sparing 377 4 (3.4) Hyperkalaemia
diuretics

NSAIDs 652 Diuretics 1339 40 (6.1) Fluid retention, hypertension

Benzodiazepine- 1285 Benzodiazepine- 1739 217 (16.9) Impaired cognition, oversedation
tranquillizers hypnotics and risk of falls and fractures

Methyldopa 207 Antidepressants 370 3 (1.4) Drug-induced depression

Warfarin 139 Aspirin or NSAID 689 3 (2.2) Increased risk of bleedings

a Verapamil, 170; nifedipin, 155; diltiazem, 19.



needs to be substantiated by evidence, since their long-
term use has received remarkably little testing in clinical
trials.27 Secondly, what is considered inappropriate today
may become evidence-based therapy tomorrow, e.g. the
use of indomethacin in the prevention of Alzheimer’s
disease.42 Thirdly, in individual patients there are often
particulars justifying exceptions to the rules. While a set
of explicit criteria29,40 is feasible for research on inappro-
priateness in prescription databases, the use of implicit

criteria (e.g. regarding indication, effectiveness, dosage,
ADRs, interactions) for the assessment of any medica-
tion may be more relevant for clinical practice, e.g. in the
collaboration between pharmacists and GPs. So far, 
the only validated system for such assessment is the
comprehensive and rather time-consuming Medication
Appropriateness Index (MAI), which scores 10 different
items (e.g. indication, effectiveness, dosage, interaction)
per medication.43 Based on our extensive literature
review8 and on the MAI, Cantrill et al.44 have recently
developed nine Prescribing Appropirate Indicators
tailored for the assessment of long-term prescribing by
UK GPs.

More appropriate use of prescription drugs is a key
element in improving disease management for elderly
patients in general practice. Too often elderly patients
suffer adverse drug reactions caused by suboptimal or
inappropriate drug prescriptions. Since prescriptions for
the most frequent diagnoses and drugs constitute so
large a proportion of the overall prescribing, improved
practice for only a few diagnoses or drugs may never-
theless have a large impact on the total profile. We have
indicated areas that should probably be targeted during
future prescribing audits and in the continuing medical
training of GPs. GPs must be better at integrating clinical
and pharmacological perspectives when reviewing
medications for their individual patients. We have shown
that it is in fact possible to improve GPs prescribing prac-
tice for selected diagnoses by sending them prescribing
feedback combined with therapeutic recommendations.19
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