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Abstract: Objective: Describe recent use of medication in France in the advanced in age who live at home or
in nursing homes. Design: Observational study, data collected the fourth quarter 2011. Setting: Community
dwelling older (=70 years old) and elderly living in nursing homes (>70 years old). Participants: 72 556 patients
living at home, covered by at least one of the three health insurance schemes in France (Echantillon Généraliste
des Beneficiares) and 5867 patients in nursing homes. Measurement: The subjects aged 70 or over in the two
databases are divided into 10-year ranges. For each of which, we determined the percentage use of medication,
the number of drugs per person, and the percentage of users of each drug in the 74 categories according to the
Anatomical Therapeutic and Chemical. Results: The patients living at home used 8.7 drugs on average, and 7.7
by patients from nursing homes. 87.4% of elderly patients living at home and 99.3% of elderly in institution were
using medication during the study period. The drug classes most used were analgesics, psychotropic medications,
cardiovascular and gastrointestinal drugs. Antidepressants such as serotonin reuptake inhibitors, anxiolytics,
and antipsychotic medication were prescribed in respectively 27.9%, 38.8%, and 22.3% of patients in nursing
homes versus 9.6%, 23.6%, and 4.4% of patients living at home. Renin-angiotensin system inhibitors and beta-
blockers were prescribed more among patients living at home. Statin use was greater among elderly living at
home than in nursing homes (35% versus 19%). Conclusion: Our data confirm that the elderly in France consume
large amounts of medication, whether they live at home or in nursing homes. Extensive use of medication
among the elderly and doubts regarding its misuse highlight the importance of reviewing prescriptions during a

comprehensive geriatric assessment.
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Introduction

Elderly subjects have multiple comorbidities comprising
acute diseases and chronic illnesses with potential acutisation.
For these conditions they take multiple medications in long-
and short-term treatments and so are heavy users of medication.
Use of medication by the elderly varies between countries and
changes with advances in geriatric medicine. Literature shows
misuse of medication in elderly populations, such as under-
prescription, over-prescription, and irrelevant prescriptions
(1-9). This misuse appears to be responsible for serious
iatrogenic disease or loss of opportunity for patients (10-18),
explaining why policies have been implemented to promote
correct use of medication in the elderly in France (19-26).

However, actual use of medication by elderly French
people is poorly understood. The data are incomplete and
relate to samples that are not representative of the general
population (27-31). There is not, to our knowledge, large data
on drug consumption in nursing homes and therefore no study
describing the comparison between drug use in elderly living
at home and in institution. The purpose of this study was to
describe recent use of medication in French elderly subjects
living at home or in nursing homes.
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Methods

Elderly people living at home were studied in a sample
of 1/97th of all people covered by at least one of the three
health insurance schemes in France (ie, 86% of the French
population). This sample (Echantillon Généraliste des
Bénéficiaires, EGB) (32-34) is representative in terms of
age and morbidity, but excludes people living in nursing
homes. For each subject, the data include all medical services
reimbursed, notably all drugs prescribed by a physician and
reimbursed after purchase at a pharmacy. So we determine the
percentage of subjects who are reimbursed for drugs, as well as
the number and names of the drugs taken.

People living in nursing homes were studied from a group
of 63 establishments accommodating 5673 residents, whose
records include identification of drugs prescribed. These
nursing homes are owned by the Korian group, which residents
belong mainly to the upper social class.

Each drug is identified according to the Anatomical
Therapeutic and Chemical (ATC) classification (35), which
comprises 14 main groups each subdivided into four additional
levels. For reasons of convenience, we have chosen to classify
all the drugs in 74 categories that we deemed relevant in
describing treatments in a population of elderly subjects
(Appendix 1). This methodological choice was made by a
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Table 1
Percentage use of medication by age for categories of drugs taken by at least 10% of patients, at home or in institution

70-79 years 80-89 years 90-99 years 100 years or more Total
Home Institution Home  Institution Home  Institution Home Institution Home Institution

Paracetamol 512 420 548 451 499 49.0 739 43.1 525 46.0
Opioid analgesics 15.1 84 16.9 122 155 114 21.8 124 158 11.6
Selective serotonin reuptake inhibitors 83 304 11.0 30.6 12.8 243 134 223 9.6 279
Other antidepressants 72 225 9.5 25.1 11.0 19.9 16.2 17.2 83 22.7
Anxiolytics 215 48.1 26.3 39.7 26.0 348 423 372 23.6 38.8
Antipsychotics 37 33.6 49 240 6.7 17.1 92 19.0 44 223
Renin-angiotensin system drugs 46.7 303 48.7 352 35.6 33.1 52.8 28.8 46.7 336
Beta-blockers 28.8 215 30.0 247 203 223 225 16.8 28.7 232
Vitamin K antagonists 9.0 124 14.1 15.1 10.1 132 5.6 9.1 109 139
Platelet aggregation inhibitors excl. heparin 289 29.1 357 343 344 399 479 347 31.8 35.7
HMG CoA reductase inhibitors 37.6 182 30.6 19.1 12.5 11.8 77 11.0 333 16.1
High-ceiling diuretics 103 142 21.6 194 30.8 282 52.8 230 159 22.1
Low-ceiling diuretics 248 25 22.7 22 12.6 24 16.2 1.8 232 23
Drugs for peptic ulcer and gastro-esophageal reflux 330 30.7 349 344 329 38.0 50.0 33.6 337 352
disease

Laxatives 12.7 425 18.8 38.9 232 420 33.1 423 15.7 40.5
Respiratory system 33.1 19.8 304 224 259 24.0 33.8 245 31.6 228
Dermatologicals 245 220 25.0 21.7 25.8 245 52.8 24.1 24.8 22.8
Antibacterials for systemic use 21.8 22.6 21.6 232 232 27.1 415 26.3 219 24.6
Ophthalmologicals 232 14.6 252 157 224 18.4 29.6 204 239 16.7
Anti-inflammatory and antirheumatic products, 213 35 14.5 32 7.5 23 6.3 2.6 17.8 29

non-steroids

working group consisting of a clinician, two pharmacists, and
statistician.

We analyzed use of medication during the last quarter of
2011. We selected subjects aged 70 or over in the two databases
and divided them into 10-year ranges, for each of which we
determined the percentage use of medication, the number of
drugs per person, and the percentage of users of each drug in
the 74 categories. As many marketed products include more
than one active ingredient, we considered that the user was
taking as many drugs as there were active ingredients. In the
analysis we only considered drug categories taken by at least
10% of the population in a given age range.

The results are presented by separating the patients living at
home from those in nursing homes. The prevalence of use of
drugs in the chosen categories was compared between the two
patients populations, using relative risk and the 95% confidence
interval, taking patients living at home as the reference.

Results
Of the patients aged 70 or over, 72 556 were living at home

and 5867 in a nursing home. Of those living at home, 87.4%
(63 421) had been reimbursed for drug prescribed; in nursing
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homes the percentage was 99.3%. Among the patients living
at home, 56.2% were aged between 70 and 79, 36.5% between
80 and 89, 6.5% between 90 and 99 years, and 0.2% were aged
100 or more. Among patients in nursing homes, 10.3% were
aged between 70 and 79, 50.7% between 80 and 89, 34.3%
between 90 and 99, and 4.7% were aged 100 years or more.

During the study period, the patients living at home used 8.7
drugs on average: 8 for those aged 70 to 79, 9.5 for 80 to 89,
9.5 for 90 to 99, and 7.7 for those aged 100 or more. The mean
number of drugs used by nursing home patients was 7.7 among
the 70- to 89-year-olds, 7.4 for those aged 90 to 99, and 6.7 for
those who were 100 years or over.

The drug classes most used were analgesics, psychotropic
medications, and cardiovascular and gastrointestinal drugs.
Table 1 shows the percentage use of each drug category
according to age range among the two patient populations.
The prevalence of use of drugs in the chosen categories was
compared between the two patients populations, using relative
risk and the 95% confidence interval, taking patients living at
home as the reference (table 2).

Among analgesics, paracetamol, the main drug of step 1 on
the World Health Organization (WHO) Pain Ladder (36), was
taken by approximately 50% of patients, regardless of age and
whether they were living at home (52.5%) or in nursing homes
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Table 2
Use of categories of drugs (relative risk, 95% confidence interval) by patients aged 80 or more (patients living at home taken as
the reference)

Relative risk 95% confidence interval

Selective serotonin reuptake inhibitors
Others antidepressants

Anxiolytics

Antipsychotics

Paracetamol

Opioids analgesics

Renin-angiotensin system drugs

Beta blocking agents

Vitamin K antagonists

Platelet aggregation inhibitors excl. heparin
HMG CoA reductase inhibitors
High-ceiling diuretics

Low-ceiling diuretics

Drugs for peptic ulcer and gastroesophageal reflux disease
Laxatives

Respiratory system

Dermatologicals

Antibacterials for systemic use
Ophthalmologicals

Anti-inflammatory and antirheumatic products, non-steroids

244 231 2.58
2.33 2.19 247
143 1.38 1.49
4.05 3.77 4.36
0.86 0.83 0.88
0.71 0.66 0.77
0.73 0.70 0.76
0.82 0.78 0.87
1.05 0.97 1.12
1.02 0.99 1.07
0.57 0.54 0.61
0.99 0.94 1.05
0.11 0.09 0.13
1.03 0.99 1.07
2.06 1.98 2.14
0.78 0.74 0.82
091 0.86 0.96
1.13 1.08 1.19
0.68 0.64 0.73
0.21 0.18 0.25

(46%). Opioid analgesics were taken by 15.8% of patients
living at home (versus 11.6% of those in elderly care homes)
and their use did not change with age (relative risk [RR]=0.71,
95% CI [0.66-0.77] in those aged 80 or more, patients living at
home as reference).

Among psychotropic drugs, antidepressants such as
serotonin reuptake inhibitors, anxiolytics, and antipsychotic
medication were prescribed in respectively 27.9%, 38.8%, and
22.3% of patients in nursing homes versus 9.6%, 23.6%, and
4.4% of patients living at home (RR respectively 2.44, 1.43,
4.05 for those aged 80 or over, living at home as reference).
Use of psychotropic drugs decreased very little with age. On
average, use of antiepileptics was twice as common among
patients in nursing homes (13.8% versus 6.3%), and declined
slightly from after 80. Symptomatic treatments of dementia
were also more common in nursing homes (28.9% versus 1.9%
in those aged 80 or over, RR 14.84), but use decreased with age
(34.9% for 80- to 89-year-olds versus 16.4% in those aged 100
or more).

Among cardiovascular treatments, renin-angiotensin system
inhibitors were prescribed more among patients living at home
(46.8% versus 34% in those aged 80 or over, RR=0.73,95% CI

[0.70-0.75], with living at home as reference), and their use did
not change with age. Beta-blockers were also prescribed more
for patients living at home (28.5% versus 23.4%, RR=0.82
95% CI [0.78-0.87], with living at home as reference), with a
clear decrease in those aged 100 or more. The use of vitamin
K antagonists and antiplatelet drugs by patients aged between
70 and 100 was roughly comparable in the two populations:
about one patient in 3 was taking antiplatelet drugs and one in
10 vitamin K antagonists. For those aged 100 or over, almost
one in 2 patients living at home was taking antiplatelet drugs
(47.9% versus 34.7%), whereas vitamin K antagonists were
prescribed more in nursing homes (9.1% versus 5.6%). Statin
use was greater among 70- to 90-year-olds living at home
than in nursing homes (35% versus 19%), whereas above 90
years of age it was roughly equivalent. Use of loop diuretics
was more or less equal in the home-based and institutionalized
populations at ages 70 to 100, but increased with age. Thiazide
diuretics were little used in elderly care homes, but were taken
by 23% of patients living at home.

Use of gastroprotective agents (almost exclusively proton
pump inhibitors) was similar in patients living at home (33.7%)
and in nursing homes (35.2%), and peaked in those aged 100 or
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over. Laxatives were used by over 40% of patients in nursing
homes (versus 15.7% of those living at home). Percentage use
did not change with age in nursing homes, but increased among
patients living at home.

Respiratory, dermatological, and ophthalmological
treatments, as well as antibiotics, were among the most
frequently prescribed treatments: on average for patients living
at home versus those in nursing homes, respectively, 31.6%
versus 22.8%, 24.8%, versus 22.8%, 21.9% versus 24.6%, and
23.9% versus 16.7%.

Nonsteroidal anti-inflammatories and drugs for
rheumatological diseases were little used in nursing homes
(2.9% versus 17.8% in patients living at home). Use of
medication among patients living at home decreased notably
with age.

Discussion

Our data confirm that the elderly in France consume large
amounts of medication, whether they live at home or in nursing
homes. Almost 90% of elderly patients living at home were
using medication during the study period. This use increased
steadily with age and only decreased in patients aged 100 or
more living at home. Use of medication was also very high in
nursing homes and was less affected by age. The mean number
of drugs taken by elderly patients reached almost 10 different
active ingredients. The most frequently used medications
were analgesics, cardiovascular drugs, psychotropic drugs,
and gastrointestinal drugs. Among the different drug classes
there were clear differences between patients living at home
and those in nursing homes. This reflects different morbidity
profiles and states of health, the clearest example of which was
seen for mental health disorders.

Although the methodologies are different, it is instructive to
compare our findings with data in the French literature. At the
end of the 1990s, a summary of several partial studies indicated
that 70% of 75- to 84-year-olds and 69% of those aged 85 or
more used medication (29). One can therefore assume that
more elderly subjects use medication today. In the 1990s, mean
daily intake of medicinal products was 3.3 at 65 years and 4.6
among those aged 85 or more. Although the methodologies
are different, our data suggest that the use of medication has
practically doubled over the last 15 years. This increase in
the number of drugs taken every day is also apparent when
comparing our data with those of population cohorts in
France. Nearly 10 years ago, in the ‘Personnes agées QUID’
(PAQUID) (37) and Three-City Study (3C) (38) cohorts, the
mean number of drugs taken by patients living at home was
4.5 and 4.4, respectively (27,28). Comparison of the types
of drugs used in the late 1990s and today shows that several
have disappeared, withdrawn from sale because of inefficacy.
Before, elderly subjects took on average 4 drugs, a good
proportion of which were ineffective. In contrast, all the drugs
recorded in our study show genuine efficacy. Comparative
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data on elderly patients in nursing homes are scarce. Data from
the PAQUID cohort showed that they were taking 5.2 drugs
on average. A more recent french study (31), performed on
about 43 000 subjects aged 75 and over, being part of the EGB,
shows a prescription of about 8.4 drugs per individual living at
home. The most drug classes are comparable to the results of
our study.

A Swedish study (39) compared use of prescription drugs in
patients aged 80 or over, living at home or in nursing homes,
over the last quarter of 2008. In Sweden, 391 632 patients
living at home were taking half as many drugs (median) in
each age range as their counterparts in France. On the other
hand, the median number of drugs taken by the 70 475 patients
in Swedish nursing homes was slightly higher than among
their counterparts in France. The same result is apparent
for anxiolytics and antidepressants, use of which was more
common in nursing homes (for antidepressants among 80-
to 89-year-olds, 46.7% vs 12.1% for those living at home).
Percentage use nonetheless remained lower in Sweden, notably
for anxiolytics. Use of mild analgesics in nursing homes was
equivalent in Sweden and France. In contrast, patients living at
home clearly used less medication in Sweden than in France.
Among cardiovascular treatments, renin-angiotensin system
inhibitors were much less used in Sweden, whether patients
were living at home or in nursing homes; beta-blockers, on the
other hand, were used more in Sweden. In both cases, use of
medication decreased with age. Gastroprotective agents and
laxatives were less prescribed in Sweden than in France, both in
patients living at home and in those in nursing homes. We have
no data enabling analysis of the relevance of the prescriptions
recorded. If we assume that morbidity among the advanced
in age is similar in Sweden and France, a comparison of the
levels of prescription between the two countries is suggestive of
different medical practices.

Lastly, our findings regarding use of medication by elderly
subjects living at home in France are close to those reported in
a North American study (40), which reports that the average
use per person and per day doubled between 1990 and 2010,
from 2 to 4, and that the proportion of elderly subjects taking
more than 5 drugs a day had tripled in 20 years (39%).

The weakness of the data concerning the morbidity of
elderly subjects in France, especially those living at home,
hampers a more qualitative analysis. A 2008 survey among
8972 subjects (41) representative of the elderly population in
nursing homes showed that morbidity could be overestimated
using data extracted from a questionnaire completed by the
attending physician, using a cost-appraisal tool. A neurological
or psychiatric disorder was observed in 82% of patients, and
Alzheimer disease affected 36% of the nursing home residents,
which seems to be an underestimate. Depression was observed
in 34% of cases and anxiety in 27%. Three-quarters of the
residents had cardiovascular disease, such as hypertension
(52%), heart failure (23%), and heart rhythm disorders
(22%). Whatever the limits of these data comparisons, the
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use of medication observed in our sample does not seem to
be in contradiction with these epidemiological data. On the
other hand, lack of epidemiological data on patients living
at home jeopardizes qualitative interpretation of their use of
medication. The data are incomplete and relate to causes of
death or hospitalization, cohorts unrepresentative of the general
population, or health policy objectives.

Conclusion

Extensive use of medication among the elderly and doubts
regarding its misuse highlight the importance of reviewing
prescriptions during a comprehensive geriatric assessment.
Various ways of reviewing treatments in elderly patients have
been proposed and in France are covered by good practice
guidelines issued by the National Authority for Health (20,23—
26).
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