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Medicine in the Elderly

How much can elderly patients tell us about their
medications?

Husayn Al Mahdy and David Gwyn Seymour
University Department of Geriatric Medicine, Cardiff Royal Infirmary (West Wing), Newport Road,
Cardiff CF2 ISZ, UK.

Summary: Two hundred and sixty one patients attending a geriatric service were asked to give details
of their usual medications without reference to drug bottles or written lists. Recall was tested in 4
categories: name of drugs, drug dosage, frequency of administration, and reason for the drug being
prescribed. Drug recall was poor in all 4 categories, but particularly in respect ofdrug naming where only
10% of patients were able to give a complete list of their drugs. Out-patients were more knowledgeable
about their medications than day hospital patients or inpatients. The rate of errors and omissions was
correlated with increasing age, decreasing mental score, and to a lesser extent, number ofdrugs prescribed.
Sixty-four percent of patients administered their own medications at home, and their ability to recall their
medications was superior to that of other patients. The implications of the above findings are discussed.

Introduction

It is estimated that 75% of the population aged 75
years and over are on some form of medication.' It
is thus not surprising that adverse reactions to
drugs are more commonly seen in the elderly than
in the young,2 accounting for 10 to 15% of all
admissions to geriatric units in some series.3'4 It has
been suggested that the major preventable causes
of adverse reactions to drugs in the elderly are

inadequate clinical assessment leading to excessive
prescribing, together with inadequate supervision
of long-term medications.5 These factors are made
worse by altered pharmacokinetics and phar-
macodynamics associated with increasing age.

It is therefore crucial to have an accurate drug
history when elderly patients are first seen in
hospital. As the patient is the usual initial source of
the drug history, major problems can arise if
individual patients cannot recall their medications
accurately. In addition, good knowledge of drugs
and proper labelling of drug containers aid comp-
liance.2'4'6-'0 The present study was undertaken to
assess the reliability ofdrug histories provided by a

group of elderly patients, and to examine the
factors which affected this reliability.

Patients and methods

All patients admitted to an acute geriatric unit in
Caerphilly District Miners' Hospital over a 4-
month period were interviewed by HAM within 12
hours of admission and asked about the medica-
tions they were taking at home. As we wished to
test the reliability of the verbal history, patients
were not allowed access to drug bottles or written
lists while being interviewed. Over the same period
the same interviewer also questioned patients
attending the geriatric service as follow-up out-
patients, and attenders of Day Hospital. The
following background data were collected on each
patient: (a) age, (b) sex, (c) social class (OPCS
classification ofprevious occupation, with life-long
housewives being classified according to their hus-
band's status), (d) mental test score (using the
10-pint Qureshi and Hodkinson questionnaire").
(e) The person responsible for administering the
drugs was also noted.

Patients were asked to give details of their
medications in 4 areas.

(a) Name of the medication (here generic or trade
names were equally acceptable). Even when
patients could not name a drug they could often
describe it in terms such as 'a little blue heart
tablet'. It was thus often possible to test other
aspects of medication knowledge even when the
drug name was not given. A drug that the patient
forgot to mention altogether, however, was coded
as an error.
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(b) Dosage of drugs identified by the patient. The
exact dosage was desired, although where drugs
were marketed in only one strength, the number of
tablets was accepted.
(c) Frequency of taking the drugs
(d) Reason for taking the drugs (broad descriptions
such as 'a water tablet' for a diuretic, or 'a heart
tablet' for digoxin were taken as correct.
The correctness of patients' responses were then

checked by going through all the medications
brought to the hospital, and by contacting carers or
close relatives who had first-hand knowledge about
drugs taken at home.

Errors in the drug information provided by the
patient were recorded separately in the four
categories given above, i.e. 'naming' errors,
'dosage' errors, 'frequency' errors, and 'reason'
errors. Drugs which the patient failed to recall
altogether were counted as errors for the purpose
of the analysis. Various methods for expressing
patient performance were considered, but two were

finally selected:
1. Method 1 - number (or %) of patients making
NO errors. This method of expressing error is the
one employed in Table I.
2. Method 2 - error rate per patient. This is the
method used in Figure 1 and Table II. Under
Method 2, if a patient who was prescribed 5 drugs
knew the name of4 ofthem, the 'naming' error rate
was 1/5 x 100% = 20%. Note that the emphasis of
Method 2 is quite different from that of Method 1.
Under Method 1, a patient being prescribed 5 drugs
would be coded as making a 'naming' error unless
he or she was able to name all 5 drugs. The second
method gives a more complete picture of patient
knowledge, and is less 'harsh' on the patient who
makes only a small number of errors.
Data were analysed by the SPSSX computer

package. Confidence intervals for proportions were
calculated as recommended by Gardner and Alt-

man'2 when N was over 50 and the proportion was
between 0.1 and 0.9. Otherwise, an exact method of
calculating confidence intervals was employed
using Documenta Geigy Scientific Tables.

Results

General information
Three hundred and eighteen consecutive patients
were questioned, but 29 of these were excluded
from the study at the onset because of dysphasia,
delirium, stupor, blindness, or severe deafness. A
further 15 patients were subsequently excluded,
because their medication regimen could not be
verified. Of the remaining 274 patients, 13 were not
being prescribed medications at home. The results
that follow therefore refer to 261 patients. Of these,
66 were attending day hospital, 88 were out-
patients, and 107 were in-patients.
The age range was between 65 and 97 years.

Sixty-six percent of the patients were women, and
61% were aged 75 years or over. The population
was drawn from a Welsh mining area, and 13% of
patients were in Social Class I or II, 67% were in
Social Class III, and the remainder were Classes IV
or V. Sixty-seven percent of patients had mental
test scores in the normal range (8 points or over"),
but 6.5% scored very poorly (3.5 points or less).
Of the 261 patients studied, 166 (64%)

administered their own drugs while a further 30%
were given drugs by a family member or friend. In
only 6% ofcases were medications administered by
a health or social services professional. Only 38%
of day hospital patients administered their own

drugs at home, reflecting the greater level of
dependency of this group.
The mean number of drugs prescribed was 3.8,

Table I Percentage ofpatients making no errors or omissions when describing the medications which they were taking
at home

Type of error
Naming Dosage Frequency Reason

All patients in study
Day hospital (n = 66) 11% 27% 20% 17%
Out-patients (n = 88) 16% 48% 47% 33%
In-patients (n = 107) 6% 31% 23% 13%

Total (n = 261) 10% 36% 30% 21%
Patients responsible for administering
their own medications at home
Day hospital (n = 25) 16% 44% 32% 24%
Out-patients (n = 68) 19% 54% 53% 38%
In-patients (n = 73) 8% 41% 30% 18%

Total (n = 166) 14% 47% 40% 27%
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the median was 4, and the range was between 0 and
11 medications. In addition, 12% of patients said
they were taking one 'over the counter' drug and
3% were taking two such drugs.

Fifty-one percent of the drug containers were
inappropriately labelled in that either the name,
dose, or the frequency of administration of the
drug was missing. The commonest inappropriate
label was 'to be taken as directed'.

Patients making no errors (Table I)

'Naming' errors Only 10% of patients could
name all their medications correctly. Out-patients
performed best in this respect and in-patients
worst. When analysis was confined to the 166
patients who administered their own drugs at
home, 14% could give the names of all their
medications.

'Dosage' errors Just over a third (36%) of all
patients gave the dosage of their medications with
complete accuracy. Again, the best performance
was seen in the out-patients who were free of error
in almost 50% of cases. In contrast, only 1 in 4 day
hospital patients made no errors of dosage when
asked about their drugs under the standardized
conditions of the study. Of patients administering
their own drugs at home, 47% made no errors.

'Frequency' errors The pattern of errors in res-
ponse to questions about drug frequency was very
similar to that of dosage errors, with a 70% error
rate overall. Day hospital patients made the most
errors, and out-patients the least. Of patients
administering their own drugs, 60% made one or
more errors.

'Reason' errors Only 1 patient in 5 could give
satisfactory reasons for taking all of their medica-
tions. Again, the out-patients performed best, with
1 patient in 3 achieving complete accuracy. Even
among the 166 patients who administered their
own drugs, only 27% were free from error under
the conditions of testing used in the present study.

Error rateperpatient (Table II and Figure 1)
The rates of error per patient in each of the four
categories (naming, dosage, frequency, and reason)
are shown in Figure 1. This shows a spectrum of
error rates ranging from category 0 where no errors
were made, to category IV which embraced
patients who made errors in 75% or more of their
medications. It can be seen from Figure 1 that the
distribution of error rates in the four categories is
'U-shaped' rather than Gaussian, and so non-para-
metric statistics have been used in analysis.

Patient characteristics and rates of error - The
relationship between medication error rates and
the five patient characteristics of sex, age, social
class, mental score, and number of prescribed
drugs is examined in Table II. Statistical corre-
lations have been sought using the non-parametric
Spearman correlation coefficient (p). When multi-
ple statistical tests are being performed in this way
there is a danger that a number of spurious
'statistically significant' associations will appear by
chance alone.'3 One approach to reduce this prob-
lem is to demand a more stringent P value than
0.05. In Table I, only P values of 0.01 or less have
been highlighted, and it can be seen that sex was not
correlated with any aspect ofmedication error. Age
was positively correlated with error rates of nam-
ing, dosage, frequency and reason while mental
score was negatively correlated with all these error
rates. Social class was correlated with naming
errors only. The number of drugs prescribed was
correlated positively with error rates ofdosage and
frequency, but not with naming and reason. When
the analyses were repeated on those 166 patients
who administered their own medications, the same
trends were seen, but the p values were usually
smaller.

It was thought that some of the correlations seen
in Table II might have arisen spuriously because
the patient characteristics (of sex, age, class, mental
score, and number of medications) were correlated
with one another. A correlations matrix between
the five patient characteristics was therefore con-
structed. The only correlation to attain a P value of

: 'Naming' errors 'Dosage' errors 'Frequency' errors 'Reason' errors

I,
L.
a) I I

ivIoL1ff

o I I.____ I. I
uL 10 30 50 10 30 50 10 30 50 10 30 50

% of patients % of patients % of patients % of patients
Figure 1 Rate of medication error per patient (as defined in Patients and methods); 0 = 0%, I = >0% to 25%,
II = >25% to 50%, III = >50% to 75%, IV = >75%. Total number of patients = 261.
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Table II Spearman (non-parametric) rank correlation coefficients between patient characteristics and medication
error rates

'Naming' 'Dosage' 'Frequency' 'Reason'
errors errors errors errors

Sex (male = 1, female = 2) 0.045 -0.014 -0.060 0.018
0.039 0.002 -0.089 0.034

Age (in years) 0.032** 0.303** 0.318** 0.297**
0.250* 0.133 0.204* 0.192

Social class (I to V) 0.168* 0.103 0.098 0.130
0.178 0.033 0.011 0.092

Mental score (0 to 10) -0.438** -0.455** -0.462** -0.496**
- 0.336** - 0.200* -0.185 - 0.285**

Number of prescribed drugs -0.076 0.228** 0.206** 0.002
-0.059 0.349** 0.315** 0.042

* = P<0.01, ** = P<0.001; P values between 0.05 and 0.01 have not been marked for reasons stated in the text.
Bold type refers to all patients, n = 261; normal type refers to patients administering their own drugs, n = 166

0.01 or less were mental score and age (p = - 0.363,
P<0.001) and mental score and number of drugs
(p = 0.175, P<0.01). Because of this the analyses
of Table II were repeated after patients with low
mental scores were excluded. When this was done,
age still appeared as a risk factor which was
correlated with all categories of medication error
rate, but p values were approximately 0.1 lower. A
more sophisticated multivariate analysis was not
thought warranted.

Discussion

It might be argued that we were being 'unfair' to
our elderly patients by testing drug knowledge
without letting them first consult medicine con-
tainers, written lists, or their carers. However, we
set out to simulate the situation, all too common in
clinical practice, where none of these sources of
information is readily available. For the same
reason, drugs which the patient forgot to mention
altogether were coded as ifan error had been made.
Even allowing for these rather strict requirements,
the level of errors made by patients in this study
might appear surprisingly high, but error rates
between 25% and 82% have been found in
previous studies, depending on the definitions
used.8' 4-16 The lack of standardization definitions
is a problem when comparing different reports, and
we have therefore defined our methods with some
care. Two main methods of definition have been
used. The first, which is employed in Table I, is the
more stringent of the two, and it is probably the
second method (Table II and Figure 1) which gives
the more complete picture. Other methods could be
employed, and in reading the literature it is impor-
tant to note whether results refer to numbers of
patients or numbers ofmedications, whether errors
are expressed as absolute numbers or as propor-

tions, and whether drugs that patients omit to
mention altogether are excluded from the analysis.
Our patients tended to be more accurate about

the 'mechanical' aspects of drug usage (dosage
details and frequency ofadministration) than those
aspects which required greater interest and under-
standing (drug name and reason for administra-
tion). This suggests that many elderly patients take
their drugs without understanding the reason why,
a conclusion also reached by Smith and Andrews.17
Even though a mechanical approach to drug taking
might achieve reasonable levels ofdrug compliance
in some individuals, the usual experience has been
that drug knowledge and compliance go hand in
hand.9,10,16
Good drug knowledge in the patient would seem

desirable for several reasons. Most physicians in
modern geriatric practice would aim to involve
patients closely in all aspects of their therapy,
including their medication plan.'8 Studies in
Britain'9'20 and the USA'8 have also shown that
patients themselves would like more information
about their drugs. It is very desirable that patients
report side effects of drugs promptly. It is difficult
to see how this can happen if patients have little
knowledge of the expected actions of their individ-
ual drugs.
The present study has examined a number of

factors which might influence drug knowledge. Sex
was not related to the ability to recall drug
information, in keeping with the findings of Parkin
et al.'5 Unlike these earlier authors, however, we
found that age was positively correlated with many
types of medication error, even when the negative
correlation between age and mental score was
allowed for. In our study, social class was related to
the rate of 'naming' errors but was otherwise a
factor of little importance. Parkin et al. 5 found an
association between social class and drug comp-
liance, but this did not attain the conventional level
of statistical significance.
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Studies in the past have shown that the greater
the number of drugs that are given, the worse is
patient compliance.4'5'0,'5 In our study the number
of drugs prescribed was correlated with the error
rate per patient in the categories of 'dosage' and
'frequency' but not in the categories of 'naming'
and 'reason'. The best single predictor of the
quality of drug recall in the present study was the
mental score, in keeping with previous
experience.5'8"l0

Patients who administered their own drugs were
able to give fuller drug histories than the remain-
der. Over two thirds of the out-patients and
in-patients administered their own drugs at home,
while only 38% of day hospital patients were
entrusted with giving their own medications,
reflecting the increased medical, social and memory
problems of patients selected for day hospital
follow-up.
A number of measures can be undertaken to

improve drug knowledge in the elderly, with the
expectation that both better compliance and imp-
roved ability to give a drug history should follow.
In the first place better instruction of patients.
Patient counselling can be effective in increasing
drug knowledge and compliance8-'0 although 15
minutes or more is probably required for this
purpose.8'2'22 While this may be carried out in
in-patients on the day of discharge, the last-minute
nature of such instruction may detract from its
effectiveness.14 The importance ofa combination of
written and verbal counselling has been stressed in
several reports.5',1018 Written instructions begin
(and unfortunately often end) with the label on the
drug container, and the findings of this study that
half of the drug containers dispensed in the com-
munity were inadequately labelled (usually due to
inadequacies in the original prescription) is a
matter ofcontinuing concern. Perhaps pharmacists
should be required to refuse to dispense prescrip-
tions which contain inadequate information such
as 'to be taken as directed'. Even where labels are

accurate, some improvements are possible, and
instructions which may appear self-evident to the
prescriber may be widely misinterpreted by the
elderly patient.23 Drug labels intended for the
elderly may benefit from additional features such as
large print, tie-on labels, and extra comments such
as 'water tablets'.5.24-26

In addition to the drug label, written material
can include separate instruction sheets and a drug
record card, with special cards being issued to
patients taking steroids and anticoagulants. An
idea which has been extensively developed in the
USA'8'27 and which is being evaluated in Brit-
ain20'28a29 is to supply patients with Patient Package
Inserts (PPIs) which given details in lay language
about drug actions and possible side effects.

Secondly, reducing the number of drug pre-
scribed will improve drug knowledge. Drug errors
are particularly likely to occur when more than
three drugs are prescribed.5 In the present study the
mean number of drugs was 3.8, suggesting con-
siderable scope for improvement.
Although counselling can reduce the rate of

errors even in patients with impaired mental func-
tion,8 it might also be preferable to arrange for
another person to administer medications where
mental function is poor.5 The over-85s also appear
to be a particularly vulnerable group.5 Where
patients are highly unlikely to be able to provide
accurate drug histories despite counselling, they
should carry an up-to-day list of their drugs with
them at all times.
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