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Abstract

Background: The administration of many drugs concurrently to elderly patients is a
well-known problem in geriatrics and involves numerous risks. One way to re-
duce polypharmacy is to provide information to physicians in order to modify
their prescribing practices. The main objective of this study was to evaluate the
impact of an intervention program that targeted physicians with the aim of re-
ducing the number of potentially inappropriate prescriptions (PIPs) given to el-
derly patients.

Methods: A randomized controlled trial was carried out among community-
dwelling elderly people in Sherbrooke, Que. The participants were 266 patients
over 75 years of age (experimental group: n = 136, control group: n = 130). A
team comprising 2 physicians, a pharmacist and a nurse reviewed the list of
drugs and the diagnoses of a subgroup of the experimental group in a case con-
ference. Suggestions were formulated and mailed to the patients’ physicians to-
gether with relevant scientific documentation justifying the recommendations.
The main outcome measure was the number of PIPs.

Results: The mean number of PIPs per patient declined by 0.24 in the experimental
group (n = 127) and by 0.15 in the control group (n = 116). The decline in PIPs
was even larger in the experimental group that had case conferences (n = 80), in
which the mean number of PIPs per patient declined by 0.31. However, this dif-
ference between the experimental group and the control group was not statisti-
cally significant in the intent-to-treat analysis. The number of drugs prescribed
was not modified by the intervention, nor were the results of the global assess-
ment of the patients’ drug profiles.

Interpretation: This study suggests that the intervention program had no effect on
the prescribing of PIPs.

The administration of many drugs together to elderly patients is a well-
known problem in geriatrics, not just in Canada but also in other coun-
tries.1,2 It involves numerous risks including an increase in the number of

potentially inappropriate prescriptions (PIPs), cognitive disorders, falls, hip frac-
tures, depression and incontinence.1,3 These factors can cause functional decline and
thus reduce the autonomy of elderly people.4

According to a study done by the Quebec Health Insurance Board (Régie de
l’assurance-maladie du Québec [RAMQ]),1 approximately 10% of the elderly popu-
lation have at least one PIP that meets the criteria for therapeutic overlapping, a
high daily dose or a harmful drug interaction. The PIP risk increases exponentially
with the number of drugs. For example, taking fewer than 4 drugs is associated with
a 12% risk, whereas taking more than 5 drugs a day involves a 40% PIP risk. Using
RAMQ data, Tamblyn and colleagues5 analyzed the high-risk prescriptions given to
elderly people. Three types of prescription were defined as high risk: drugs pre-
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scribed for too long a period of time (e.g., benzodiazepines
for more than 30 consecutive days), drugs that are relatively
contraindicated for elderly patients (e.g., long-acting ben-
zodiazepines) and dangerous combinations (e.g., 2 drugs in
the same category). The authors showed that 52% of the
subjects of the study possessed at least one high-risk pre-
scription. Other studies have shown that drug-related
problems were the cause of 6.5%–20% of admissions to
hospital of elderly people and that the costs of polyphar-
macy are substantial.6–9 One way to reduce polypharmacy is
to provide information to physicians with the aim of modi-
fying their prescribing practices. A literature review10 indi-
cates that sending written educational material seems, in
isolation, to be consistently ineffective in modifying pre-
scribing practices. However, specific educational and feed-
back strategies can improve the quality of care. Successful
educational strategies involve face-to-face contact between
an expert and the physician (academic detailing). Feedback
that involves not only a description of current practice, but
also includes specific recommendations for changes in the
use of medications, can also improve practice.10–15 However,
“academic detailing” is an intervention that is difficult and
expensive to implement.16 The main objective of the pre-
sent study was to evaluate the impact of an intervention
program that targeted physicians with the aim of reducing
the number of potentially inappropriate prescriptions given
to elderly patients.

Methods

The study was a randomized clinical trial with a sample of 266
subjects who were randomly assigned to an experimental and a
control group. The design was a 1-year longitudinal study, and
the target population fulfilled the following criteria: they were
over 75 years of age, living in the community, at risk of losing
their autonomy and taking more than 3 drugs per day.

Subject selection was a 2-stage process. First, 1752 subjects who
had been randomly selected from the RAMQ database were sent a
postal questionnaire. The Sherbrooke Postal Questionnaire in-
cludes 6 items to be answered Yes or No. Subjects who had more
than one risk factor or who did not return the questionnaire were
labelled positive. In a predictive validity study, Hébert and col-
leagues17 showed that this questionnaire detects people who will
experience a functional decline over the next year with 75% sensi-
tivity and 52% specificity. This study also showed that the con-
sumption of 3 or more drugs per day increases the risk of func-
tional decline in elderly people by 60%. Of the 778 subjects who
were screened positive on the questionnaire, 503 agreed to partici-
pate in the study,18 signed the consent form and were randomly as-
signed to the experimental (n = 250) or the control group (n = 253).

Step 2 involved selecting from these 503 subjects the people
who took more than 3 drugs per day. These 266 subjects formed
our final sample: 130 control group subjects who continued to re-
ceive normal social and health care services and 136 experimental
subjects who took part in our intervention program.

The independent variable in our study was the intervention
program aimed at the experimental subjects’ physicians. A nurse
met with all the experimental subjects in their homes, took an in-
ventory of their drugs and obtained their permission to contact

their physicians for information about their health. A letter was
then sent to the physicians to inform them of the study and re-
quest their cooperation.

Next, a case conference held by a team comprising 2 physi-
cians, a pharmacist and the same nurse reviewed the list of drugs
and the diagnoses of the experimental subjects. The list of diag-
noses was recorded by the nurse during a telephone conversation
with these patients’ physicians, or was mailed back by the physi-
cian. The team analyzed the drug profile on the basis of the fol-
lowing criteria: indication, effectiveness, dosage, instructions and
their applicability, drug interactions, drug–pathology interactions,
therapeutic overlapping, duration of treatment and cost.19 After
identifying possible problems, if any, in the drug profile, sugges-
tions were formulated and mailed to each patient’s physician to-
gether with relevant scientific documentation justifying the rec-
ommendations. These recommendations concerned the following
situations: therapeutic overlapping, absence of a relevant diagnosis
and thus no indication for a drug, drugs that should be avoided or
only used in small dosages for elderly patients, stopping benzodi-
azepines, using hypolipidemic agents, inappropriate dosages and
drug interactions.

Thereafter, the team nurse contacted all the experimental
group subjects on a monthly basis. She asked them if their med-
ication had been changed and, if so, what the changes were, but
was careful, for ethical reasons, to avoid mentioning whether the
patient’s physician had received any recommendations. If there
had been no changes in the subjects’ medications in line with the
suggested recommendations, it was intended that the team would
review the file again to determine whether one of the team physi-
cians should intervene as an expert to discuss the subject’s case
with the patient’s physician. This last more intensive part of the
program, which is similar to academic detailing, was to be limited
to some potentially reluctant physicians.

The primary outcome of interest was the number of PIPs. The
secondary outcomes were the number of different drugs taken per
day, the number of subjects with at least one PIP and the global
assessment of any change in the medications between the prein-
tervention and postintervention measurements for each group.

The number of PIPs was measured before the intervention
program and after the intervention program, with a 1-year period
between the 2 measures. The number of PIPs in each case was
calculated from the list of drugs collected by a nurse who did not
know to which group subjects had been assigned and who was not
involved in the program. Therefore, this process was completely
independent of the case conference assessment. There was no dif-
ference in the method of assessment between the intervention and
control groups. PIPS were identified from a list of PIPs developed
by the Quebec Committee on Drug Use in the Elderly,1 which in-
cludes 3 types of PIPs: drug interactions, therapeutic overlapping
and drugs of limited use. Although generated by a panel of ex-
perts, this list has never been validated with empirical data.

The global assessment of change in the medications between the
preintervention and postintervention measures for each group was
done blindly and a posteriori by J.A. and M.R. The drug profiles
collected before and after the intervention program were identified
only by numbers, and the assignment was unknown to the evalua-
tors. They had to assess globally whether the profile had improved,
deteriorated or remained stable over the 1-year period, and their
judgement was mainly based on the presence or absence of drug in-
teractions, therapeutic overlapping and drugs of limited use.

A sample of 260 subjects (130 per group) was needed in order
to detect with 80% power a difference in the mean number of
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PIPs per subject of 0.25 between groups, which represents a stan-
dardized difference of 0.35.

A process analysis related to the physicians’ observance of the
team’s recommendations was carried out at 8–12 weeks after mail-
ing the suggestions. This process analysis only applied to the ex-
perimental group subjects whose physicians had received the mul-
tidisciplinary team’s comments.

The final outcome analyses were carried out, first, on all the ex-
perimental subjects (intent-to-treat analyses) and, second, only on
those who had been discussed at a case conference. For the depen-
dent variables, the following tests were used: an independent t-test
comparing the experimental group with the control group, a paired
t-test on the pre-postintervention difference and an analysis of co-
variance on the difference between groups after the intervention
program, controlling for the preintervention value. For the number
of subjects with at least one PIP, the χ2 test was used to compare
the experimental group with the control group both before and af-
ter the intervention program and the McNemar test was used on
the difference between the pre- and postintervention measures.
The odds ratio of not having a PIP after the intervention program
was calculated by logistic regression analysis adjusted for the prein-
tervention difference. This study was approved by the Ethical Re-
view Board of the Sherbrooke Geriatric University Institute.

Results

There were no significant differences between the so-
ciodemographic characteristics of the 136 subjects in the
experimental group and the 130 control group subjects.
There were 89 women in the experimental group and 91 in
the control group. The mean age was about 80 years in
each group. Table 1 presents the sociodemographic charac-
teristics of the study subjects.

Twenty subjects died during the year of the study (6 in
the experimental group, 14 in the control group, χ2 = 3.86,

p = 0.049), and 3 subjects in the experimental group refused
to be assessed after the intervention program. Of the re-
maining 127 subjects in the experimental group, only 80 ac-
tually participated in the intervention, that is, their files
were discussed by the multidisciplinary team at a case con-
ference. The reasons for not participating were the follow-
ing: subject refused to participate in the program (10),
physician refused to provide the diagnoses (21), or the eligi-
bility criteria were not satisfied when the program nurse did
the evaluation (the number of drugs had decreased to fewer
than 3 between the initial screening and the nurse’s evalua-
tion) (16). Fig. 1 presents a flow chart of the subjects in the
study. Before the intervention program, the subjects in the
experimental and control groups did not differ significantly
regarding the primary and secondary variables (Table 2).

With regard to the physicians, 71 (59 general practition-
ers and 12 specialists) had patients in the experimental
group, and 77 physicians (63 general practitioners and 14
specialists) had patients in the control group. Of the 71
physicians who had patients in the experimental group, 52
(45 general practitioners and 7 specialists) received the
multidisciplinary team’s comments, and 30 of these 52 also
had patients in the control group.

Process analysis

The process analysis only applied to the experimental
group subjects whose physicians had received the multidis-
ciplinary team’s comments following an analysis of the diag-
noses and drug profiles. This analysis was done 8–12 weeks
after sending the suggestions to the physician. Of the 80
subjects whose files had been studied at a case conference,
70 had been seen again by their physician. In 32.5% of these
cases, the team had no specific suggestions to make to the
physicians and had informed them of this by letter. The
multidisciplinary team formulated a total of 147 recommen-
dations, 37 of which were accepted by the physicians
(25.2%). The recommendations were with regard to the fol-
lowing situations: therapeutic overlapping (10), the absence
of a relevant diagnosis and thus no indication for a drug
(41), drugs that should be avoided or only used in small
dosages for elderly patients (32), stopping benzodiazepines
(39), using hypolipidemic agents (13), inappropriate dosages
(6), drug interactions (2) and miscellaneous reasons (4).

Our intervention program originally included plans for
an “academic detailing” type of meeting with the attending
physicians who did not modify their prescriptions in line
with the suggested recommendations. In fact, only one
physician would probably have warranted a visit from an
expert, and this was not done because it would not have
changed the results significantly.

Outcome analyses

The mean number of PIPs per patient declined by 0.24
in the experimental group and by 0.15 in the control group
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Table 1: Sociodemographic characteristics of study subjects

Study group, no. (and %)*

Characteristic
Experimental group

n = 136
Control group

n = 130

Sex, female 89  (65.4) 91  (70.0)

Mean age (and SD), yr 80.4 (4.3) 80.7 (4.6)

Language, french 120  (88.2) 112  (86.2)

Married 60  (44.1) 53  (40.8)

Mean no. of years
 (and SD) of education† 7.3 (3.9) 7.2 (3.6)

Annual income, $

 < 20 000 78  (65.0)‡ 82  (70.7)§

 20 000 – 29 000 29  (24.2) 26  (22.4)

 30 000 – 39 000 9    (7.5) 3    (2.6)

 40 000 – 59 000 2    (1.7) 4    (3.5)

 ≥ 60 000 2    (1.7) 1    (0.9)

Note: SD = standard deviation.
*Unless stated otherwise.
†N = 261.
‡N = 120.
§N = 116.



(p < 0.001) (Table 3). The decline in PIPs was even larger
in the experimental group that had case conferences, in
which the mean number of PIPs per patient declined by
0.31, which represents a decrease of 36% compared with
the control group, which showed a decrease of 19%. How-
ever, the difference between the experimental group and
the control group was not statistically significant for this
primary outcome. The number of subjects who had at least
one PIP decreased significantly (p = 0.049) in the experi-
mental group. Taking into account the situation before the
intervention program, the logistic regression analysis
showed that the risk of not having a PIP after the interven-
tion for the subjects in the experimental group could be ex-
pressed as follows: odds ratio (OR) = 1.83 (95% confidence
interval [CI] 0.94–3.57) in the intent-to-treat analysis and
OR = 2.16 (95% CI 1.01–4.56) including only the subjects
discussed at a case conference. The number of drugs pre-

scribed was similar for the control group and the experi-
mental group before the intervention program and was not
significantly modified by the intervention.

An analysis was carried out to verify whether there had
been any contamination, that is, if there had been a transfer
in prescribing practice among the physicians who had sub-
jects in both groups. Thirty physicians had subjects in both
the control group and the experimental group with a case
conference, and 65 subjects (50%) in the control group had
a physician who also had a patient in the experimental
group with a case conference. A logistic regression analysis
showed that having a physician with patients in both
groups was not a significant factor in the risk of not having
a PIP after the intervention program.

The global assessment of the change in medication be-
tween the preintervention measure and the postinterven-
tion measure for each group shows that there was an im-

provement in the drug profile of 20% of
subjects, a deterioration in 5% and that
it remained stable in 70%. However, the
differences between the experimental
and control groups were not statistically
significant.

Interpretation

Very few randomized studies have ex-
amined the effect of an educational in-
tervention on physicians’ prescribing
practices concerning elderly patients. A
recent literature review by Anderson and
Lexchin14 noted that few studies had
evaluated a global approach to improv-
ing drug prescribing. They considered 9
clinical trials, most of which examined
limited aspects of prescribing, namely,
costs, polypharmacy, the use of specific
drugs such as antibiotics, nonsteroidal
anti-inflammatories, antiulcer agents and
the treatment of specific conditions such
as hypertension and urinary tract infec-
tions. Only one study13 looked at a
broader range of quality-of-care issues
very similar to the outcomes that we
used in our study. However, our study
was different in that it was patient ori-
ented but was also directed at the pa-
tients’ physicians, the majority of whom
were family physicians. Moreover, the
intervention related to the subjects’ over-
all drug profile, was inexpensive ($70 per
patient) and, therefore, practical.

There was a significant decrease in
the number of PIPs in the experimental
group but, because there was also a de-
crease in the control group, this differ-
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Fig. 1: Flow of subjects through the study. R = randomization. The case conference
was a review of a subject’s prescriptions and diagnoses by the research team.

R

Random sample
of people ≥ 75 yr

n = 1752

Not randomized n = 1249
• Ineligible n = 454
• Not at risk n = 520
• Refused to participate n = 275

Agreed to participate
n = 503

Control group
n = 253

Experimental group
n = 250

Took ≤ 3 drugs
n = 114

Took > 3 drugs
n = 136

Took ≤ 3 drugs
n = 123

Took > 3 drugs
n = 130

Subjects without
case conference

n = 47

Subjects with
case conference

n = 80

Completed trial
n = 116

Did not complete trial n = 9
• Died n = 6
• Dropped out n = 3

Completed trial
n = 127

Did not complete trial n = 14
• Died n = 14



ence was not statistically significant. Our sample was not
sufficient to detect a 0.10 difference between the means
(0.20 standardized difference). The fact that 38% of the
subjects in the experimental group did not receive the full
intervention also reduced the effective power of the study
accordingly. However, it proved useful in reducing the
number of subjects with at least one PIP, and there was also
a 36% decrease in the mean number of PIPs in the experi-
mental group that had the case conference; the difference
between this group and the control group is close to the
significance threshold (p = 0.08). With regard to the sec-
ondary outcome measures, our intervention showed no de-
crease in the number of drugs prescribed, and there was no
effect on the global assessment of the drug profile.

Proof of the effectiveness of the intervention was limited
by the improvement in the drug profile of the control
group subjects. There was a 19% decline in the mean num-
ber of PIPs and an overall improvement in the drug profile
of 18% of the subjects. Our analyses did not support the
contamination hypothesis because there was a similar im-
provement in the control group subjects whose physicians
did not have any patients in the study group and were,
therefore, not exposed to the intervention.

Our hypothesis is that there was a general improvement
in care for the elderly in the study area regardless of our
program. The presence of a Geriatric University Institute
in Sherbrooke and continuing medical education programs,

among other factors, could explain this potential con-
founder. Therefore, the conclusion must be that there is a
general positive trend, at least in the area of the study,
which in itself is good news.

Our study used a methodological approach that centred
on the patient, not the physician. Hence, we have few data
on the intrinsic quality of the prescriptions or the charac-
teristics of the physicians themselves. Nor do we know how
many physicians could have simultaneously prescribed
drugs for the subjects in the study or how many pharmacies
were involved for each subject. With regard to these ques-
tions, a study20 has shown that the number of prescribing
physicians was the most important risk factor for poten-
tially inappropriate drug combinations and that the use of a
single dispensing pharmacy lowered the risk.

The program did not have a significant effect. This may
be attributable to the fact that it involved a single interven-
tion over a 1-year period. During this period, many events
could have occurred over which we had no control but
which could have had an impact on the drug profile. In ad-
dition, the main author knew most of the patients’ physi-
cians, and this could have had a positive impact on the re-
sults. Finally, the fact that an improvement in the drug
profile was noticed in only 25% of the subjects in the exper-
imental group with case conferences is a result undoubtedly
influenced by the lack of consensus on certain questions re-
lated to drug use (for example, whether to treat hyperlip-
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Table 3: Difference between the preintervention and postintervention measures for the primary and
secondary outcomes

Outcome
Experimental group

(n = 127) p value
Control group

 (n = 116) p value
Experimental group with
case conference (n = 80)

Mean no. (and SD) of PIPs 0.24 (0.69) 0.13* 0.15 (0.52) 0.08* 0.31 (0.77)

No. (and %) of subjects
  with ≥ 1 PIP 18 (14.2) 0.07† 8 (6.9) 0.04† 14 (17.5)

Mean no. (and SD) of
  drugs prescribed 0.24 (2.15) 0.46* 0.13 (1.67) 0.44* 0.31 (2.29)

No. (and %) of subjects
 with improvement in
 medications prescribed 27 (21.3) 0.82‡ 21 (18.1) 0.50‡ 20 (25.0)

*Analysis of covariance on the difference after the intervention program, controlling for the preintervention value.
†Logistic regression analysis controlling for the situation before the intervention program.
‡Calculated using the χ2 test.

Table 2: Comparison of the primary and secondary variables before the intervention program

Variable
Experimental group

(n = 127) p value
Control group

(n = 116) p value
Experimental group with
case conference (n = 80)

Mean no. (and SD) of PIPs 0.77 (0.87) 0.54* 0.79 (0.77) 0.98* 0.85 (0.96)

No. (and %) of subjects
 with ≥ 1 PIP 72 (56.7) 0.48† 71 (61.2) 0.73† 47 (58.8)

Mean no. (and SD) of
 drugs prescribed 6.05 (1.76) 0.12* 6.50 (2.55) 0.48* 6.27 (2.55)

Note: PIP = potentially inappropriate prescription.
*Calculated using Student’s t-test.
†Calculated using the χ2 test.



idemias in patients over the age of 75 years). Therefore, it is
probable that some of our recommendations were not fol-
lowed because physicians disagreed with them.

In conclusion, the results of this study suggest that the
intervention program had no effect on the prescribing of
PIPs. However, the program needs to be tested on larger
samples of patients, on other populations of patients and,
also, on randomized samples of physicians.
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