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Background: A substantial share of adverse drug events involves inappropriate prescribing
(IP). Specialized geriatric units are supposed to pay particular attention to prescribing appropriateness and to promoting a higher prescribing quality.
Objective: The objective of this study was to evaluate the reality of such assessment and
optimization in real life (usual care) in a population of elderly individuals admitted to a
geriatric unit.
Method: This is an observational study including all older patients admitted to an acute geriatric
unit over a 6-month period. As part of usual care, the geriatrician is supposed to detect potentially
inappropriate medication and potential prescribing omission using validated tools. The primary
outcome was the prevalence rate of therapeutic modifications motivated by treatment optimization (stop, switch, or introduction). Multivariate logistic regression analyses were performed to
identify the factors associated with therapeutic discontinuation.
Results: A total of 216 patients were included. The mean age was 85.7 years. Included patients
had an average of 7.2±3.3 drugs at admission and 5.8±2.7 at discharge. IP was highly prevalent in our study where about 63% of the patients had experienced at least one modification
because of overuse. The most commonly discontinued medications were drugs used to treat
gastroesophageal reflux disease and peptic ulcer disease and serotonin reuptake inhibitor antidepressants. The most commonly introduced medications were analgesics and warfarin. By
using multivariate analysis, we found that patient age and number of drugs on admission were
significantly associated with medication discontinuation during hospital stay.
Conclusion: In this real-life study of all patients admitted to a Geriatric Post Emergency Unit,
83% of the patients had a treatment modification during hospital stay. The most original result
of our study is the clear reduction in polypharmacy during hospitalization.
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Polypharmacy and adverse drug reactions (ADRs) increase with advancing age, as
well as ADR-related hospitalization and life-threatening ADRs.1,2 Most cases involve
inappropriate monitoring of a few well-known commonly used drugs1,2 but a substantial
part of avoidable adverse drug events involves inappropriate prescribing (IP).3,4 IP is
highly prevalent in the geriatric population.5–7 IP encompasses potentially inappropriate medications (PIMs), so-called overuse and/or misuse; and potential prescribing
omissions (PPOs), so-called underuse.8–10
Over the last years, several screening tools have been increasingly used to identify
potential IP in older adults. The most frequently used are the Beers criteria,11 the
Screening Tool of Older Person’s Prescriptions (STOPP),12 and the Screening Tool
to Alert doctors to Right Treatment (START) criteria.12,13
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Many older people are admitted to the hospital because of
an acute disease. This acute event takes place in a context of
chronic diseases as well as cognitive impairment and/or functional decline, which complicates treatment during hospital
stays and after discharge.14 In specialized geriatric units, the
comprehensive geriatric assessment approach is effective
at addressing this challenge and preventing adverse events
during and after the hospital stays.14 Specialized geriatric
units are also supposed to pay particular attention to prescribing appropriateness and to promoting a higher prescribing
quality:10 stopping unnecessary or harmful medications
(overuse), switching from an inappropriate medication to
a better one (misuse), or introducing an omitting treatment
(underuse). STOPP and START criteria may be effective
in improving prescribing quality and clinical and economic
outcomes12 but according to a recent Cochrane review, it
remains unclear whether interventions to improve appropriate use of polypharmacy result in clinically significant
improvements.15
The objective of this study was to evaluate the reality of
such drug therapy assessment and optimization in real life
(usual care) in a population of elderly individuals admitted
to a geriatric unit. Specifically, we aimed to estimate the
prevalence of treatment modifications, reasons for modifications, and the factors associated with such modifications and
especially drug discontinuations.

Method
Design
This is an observational study including all older patients
admitted to an acute geriatric unit over a 6-month period.

Setting
It is a 12-bed Geriatric Unit in Toulouse University teaching
hospital. All patients hospitalized in this unit are admitted
via the emergency department and are under the care of
geriatricians.

Population
From the 1st of November 2012 to the 30th of April 2013, all
patients aged $65 years consecutively admitted to the unit
were screened for enrolment in the study. Patients were not
included if they 1) were suffering from a terminal disease
requiring intensive palliative care, 2) died while staying in
the unit, 3) were transferred to another hospital acute care
ward, or 4) had already been hospitalized in the unit during
the preceding year.
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Procedures
As part of usual care, the geriatrician is supposed to detect
PIM and PPO, using validated criteria.

Data collection
Within 24 hours of each patient’s hospitalization, the geriatrician, as part of routine care, conducted a patient and/or
caregiver and general practitioner interview and chart review
to collect the following data: sociodemographic details, current medications with the Anatomical Therapeutic Chemical
classification (http://www.whocc.no/atc/structure_and_
principles/), chronic diseases, and cognitive abilities. Main
reason for admission, drug prescriptions on discharge, and
reasons underlying treatment modifications during hospital
stay were also specified in the hospitalization chart as part
of routine care. All these data were compiled for analysis.
PIM was defined as the presence of the drug on one of the
following lists: STOPP and START criteria,16 and BEERS
criteria. Medication introduction was defined as the introduction of an omitted drug according to the START criteria.
Therefore, short-duration drug regimens for acute diseases
(eg, antibiotics) were not taken into account. Medication
stop was defined as the interruption of a drug considered as
inappropriate in this particular situation (overuse and misuse)
according to BEERS and/or STOPP criteria. Medication
switch was defined as the replacement of an inappropriate
drug (misuse) by another one.
The institutional ethical board of the Toulouse University
Hospital deemed this observational study exempt from review
under current regulations. Informed consent was not required
as patient’s data were processed in complete confidentiality,
according to high-quality medical practices.

Statistical analysis
We performed descriptive statistics to illustrate the characteristics of the study population. The primary outcome was
the prevalence rate of therapeutic modifications (stop, switch,
or introduction) with 95% bilateral CI. Multivariate logistic
regression analyses were performed to identify the factors
associated with therapeutic discontinuation.
P-values ,0.05 were considered statistically significant.
All the analyses were performed with STATA 11.2 software
(College Station, TX: StataCorp LP).

Results
Population characteristics
A total of 216 patients were included out of 309 patients who
had been discharged from the unit during the study period.
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It did represent 322 hospitalizations as several patients
were hospitalized more than once during the study period.
A total of 92 patients (106 hospitalizations) were excluded:
45 patients were in terminal palliative care, 18 patients
were transferred to another acute hospital ward, 12 were
unable to be analyzed because of an incomplete medical
file, 17 died, and 14 had already been hospitalized in the
unit in the last year.
Among the 216 included patients, 134 (62.0%) were
women and 82 (38.0%) were men. The mean age was
85.7±6.4 years, and 74.9% were living in the community.
The main reasons for hospitalization were dyspnea (n=104,
48.1%). Twenty-nine (13.4%) patients suffered from one to
three chronic diseases; 133 (61.6%) from four to six chronic
diseases; and 54 (25.0%) from seven or more chronic diseases
(Table 1). Included patients had an average of 7.2±3.3 drugs
on admission.

Drug prescriptions
The number of drugs and the number or treatment modifications on admission are described in Table 2. Included patients
had an average of 7.2±3.3 drugs (min 0, max 15) on admission and 5.8±2.7 (min 0; max 15) on discharge.
There were 543 changes to prescribed medications during
the study period. Three hundred seventy-nine medications
were stopped and only 64 (16.9%) of them were replaced,
99 medications were introduced during the hospital stay,
93 of them because of an underuse situation. One hundred

Table 1 Characteristics of the population (n=216)
Characteristics
Sex
Women
Men
Age (years)
65–84
85–90+
Main hospitalization cause
Dyspnea
Falls
Autonomy loss or social concern
Delirium
Type of residence
Community dwelling
Nursing homes
Patients suffering from cognitive disorders
Number of comorbidities per patient
1–3
4–6
7+
Abbreviation: N, number.
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N (%)
134 (62.0)
82 (38.0)
83 (38.4)
133 (61.6)
104 (48.1)
47 (21.8)
45 (20.8)
36 (16.7)

Table 2 Treatment characteristics on admission and discharge
and modifications during hospitalization (N=216)
Characteristics

Value

Medication per patient, N (%)
5 or less
6–9
10+

72 (33.3)
92 (42.6)
52 (24.1)

Drugs on admission, mean ± SD
7.2±3.3
Drugs on discharge, mean ± SD
5.8±2.7
Number of treatment modifications per patient, N (%)
1
51 (23.6)
2–5
108 (50.0)
6+
21 (9.7)
Changes per patient, N (%)
158 (73.1)
$1 stop
64 (29.6)
$1 introduction
53 (24.5)
$1 switch
Abbreviations: N, number; SD, standard deviation.

eighty patients had at least one modification to their treatment
(83.3%, 95% CI =[78.3–88.3]). Among those who had at least
one modification to their treatment, 51 (28.3%) had one modification, 108 (60.0%) between two and five modifications,
and 21 (11.7%) six modifications or more. The prevalence
of drug changes is presented in Table 2.
IP was highly prevalent in our study where about 63% of
the patients had experienced at least one modification because
of overuse. Prevalence of IP is presented in Table 3.
The most commonly discontinued medications were
drugs used to treat gastroesophageal reflux disease and
peptic ulcer disease (A02B, 16.9%), of which 1.5% were
replaced, but also:
• Serotonin reuptake inhibitor (SRI) antidepressants
(N06A, 11.3%),
• Vasodilators (C01D, 9.0%),
• Class I and III antiarrhythmic specifically amiodarone
and flecainide (C01B, 4.5%),
• Cholesterol-lowering drugs (C10A, 3.7%), mainly statins,
• Medications used for treatment of benign prostatic hyperplasia (G04C, 3.7%) (Table 4).
The most commonly introduced medications in our
study were:
• Analgesics and antipyretics (N02B, 26.3%),

161 (74.9)
54 (25.1)
87 (40.5)

Table 3 Prevalence of inappropriate prescription (N=216)

29 (13.4)
133 (61.6)
54 (25.0)

$1 overuse
$1 underuse
$1 misuse

Patients (n)

%

137
63
91

63.4
29.2
42.1

Abbreviation: N, number.
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Table 4 Most commonly discontinued medications
Drugs (ATC code)

Discontinued
medications (%)

Replacement
medications (%)

Gastroesophageal reflux disease and peptic ulcer disease drugs (A02B)
Serotonin reuptake inhibitor antidepressants (N06A)
Vasodilators (C01D)
Class I and III antiarrhythmics (C01B)
Cholesterol-lowering drugs (C10A)
Benign prostatic hyperplasia drugs (G04C)
Anxiolytics and hypnotics (N05B-C)
Antipsychotic drugs (N05A)

16.9
11.3
9.0
4.5
3.7
3.7
3.7
3.2

1.5
1.5
0.0
1.5
1.5
0.0
26.1
3.08

Abbreviation: ATC, Anatomic, Therapeutic, and Chemical Classification.

• Warfarin (B01AA03, 7.1%) and acetylsalicylic acid
(B01AC06, 6.1%),
• Laxatives (A06A, 9.1%),
• Calcium with vitamin D (A12A, 8.1%),
• Vitamin B 12 and folic acid (B03B, 7.1%),
• Anxiolytics (N05B, 6.1%).
One hundred thirty-two subjects had at least one drug
discontinuation during hospital stay and the prevalence was
61.11% (95% CI =[54.61–67.61]). By using multivariate
analysis, we found that patient age and the number of drugs
on admission were significantly associated with medication
discontinuation during the hospital stay (Table 5).

Discussion
The most original results of our study are the clear reduction
of polypharmacy during hospitalization (ie, average decrease
of 1.4 drugs per patient), despite the fact that 93 medications were introduced during the hospital stay because of an
underuse situation (PPO). Even if drug regimen optimization
does not necessarily lead to a reduction in the total number of
drugs, this shows that it is possible to limit polymedication
while taking into account underuse. The study of Frély et al7
showed, in the same context, that hospitalization in an acute
Table 5 Factors associated with medication discontinuation in
multivariate analysis (n=214)
Age (years)
Under 85
85+
Male (vs female)
Living in institution (vs community)
Number of drugs on admission
5 or less
6–9
10+
Hospital admission for fall

OR

95% CI

1
2.04
0.84
1.40

1.11–3.75
0.46–1.55
0.69–2.87

1
2.53
2.16
1.97

1.29–4.94
0.99–4.68
0.93–4.14

Abbreviations: OR, odds ratio; CI, confidence interval.
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P-value
0.021
0.585
0.356
0.018

0.075

geriatric unit leads to a statistically significant decrease in
the number of PIMs on discharge but without any reduction
of polypharmacy (there was an increase in the total number
of drugs) and PPOs. These results are close to those found
in another study conducted in a comparable setting.21 Verrue
et al and Legrain et al also observed that evaluation of prescriptions by a geriatrician led to several qualitative changes
but without, in most cases, a reduction in the number of
drugs prescribed.22,23 Elsewhere, Tulner et al reported, in an
outpatient context, that a consultation during which geriatric
assessment was carried out led to a reduction in underuse.24
Two other studies evaluating interventions to improve underuse reported a greater reduction of PPOs in the intervention
group compared with the control group,25,26 but these studies
did not assess “real life” optimization in a geriatric unit.
In the current study, the mean number of prescription
(7.2 drugs) was consistent with the literature. The number of
drug regimen modifications during hospitalization (ie, 543
changes in prescribed medications during the study – 83.3%
of patients had at least one modification to their treatment),
with a large majority of drug interruptions (379 medications
were discontinued), were in line with the high prevalence
of PIMs. These results are consistent with those previously reported in the literature.7,17,18,21 The most commonly
discontinued medications in our sample study were drugs
used to treat gastroesophageal reflux disease and peptic
ulcer disease (A02B) because of an overuse of proton pump
inhibitors, which is also consistent with the literature.7,19,21
We also found an overuse of SRI antidepressants (N06A),
which appear to be too rarely re-evaluated with a systematic
prescription renewal for years despite their risks for older
people.20 In a comparable French geriatric hospitalization
context, Frély et al7 and Andro et al21 found more benzodiazepines and antipsychotic medications overuse in their
study panel. This could be explained by the awareness-raising
efforts made these last years in this domain. Among the most
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commonly discontinued medications, vasodilators were
well represented, which is consistent with the literature.7,21
Antiarrhythmic medications were also often overused. The
most frequent situations were the prescription of flecainide
or amiodarone without indication.
In the present study we found high prevalence of PPOs.
The most commonly introduced medications were analgesics
and antipyretics (N02B), warfarin (B01AA03) and acetylsalicylic acid (B01AC06), laxatives (A06A), and calcium with
vitamin D (A12A). Apart from laxatives, this is highly consistent with the main situation of underuse found in the study
by Andro et al.21 Frély et al7 also found a great number of
prescribed opiates without associated laxatives and calcium
with vitamin D supplements. Underuse of oral anticoagulants
is a well-known concern in our older population.27 These
cases could be mainly explained by an unjustified supposed
contraindication in increased risk of fall situations.28
We found that, in the multivariate analysis, two factors
were significantly associated with medication discontinuations during hospital stay: age and the number of drugs on
admission. Frély et al7 and Andro et al21 also found such
an association between the number of drugs and PIM. The
association of the number of drugs and adverse drugs effects
is well described elsewhere.5 In a community-dwelling
population, Lechevallier-Michel et al also found a significant
association between age and inappropriate medications.6
Our study presents several major limitations. First, the
diversity of tools used to evaluate and optimize treatment
and the debates over the definition of overuse, misuse, and
underuse is a shared limit to this kind of study. Second, one
particular limit to our work is the evaluation of treatment
modifications during hospital stay by a single evaluator. Third,
the assessment of the appropriateness of the drug is based on
the information available from the medical data provided by
the hospitalization medical record, which could lead to incomplete information and consequently the numbers of PPI may
be overestimated. Finally, our population panel could not be
representative of the overall aged population. The unit belongs
to a university teaching hospital with a recruitment of patients
presenting multiple and complex medical disorders.

Conclusion
The main objective of this real-life study was to evaluate
the reality of drug therapy assessment and optimization in
patients admitted to a Geriatric Post Emergency Unit over
a 6-month period. We found that 83% of the patients had a
treatment modification during their hospital stay and a clear
reduction of polypharmacy. This high prevalence of treatment
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modification seems to be in line with a higher prescribing
quality (eg, stopping harmful medications and/or introducing an omitting treatment) according to validated tools. Our
study confirms that such acute geriatric unit promotes a
higher prescribing quality. This goal is achievable, thanks
to simple and convenient tool, and could potentially be used
in all nonspecialized units.
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