
JAMDA 15 (2014) 531.e11e531.e15
JAMDA

journal homepage: www.jamda.com
Special Article
Prescription Drug Use Among Older Adults in Italy:
A Country-Wide Perspective

Graziano Onder MD, PhD a,*, Davide Liborio Vetrano MD a, Antonio Cherubini MDb,
Massimo Fini MD c, Pier Mannuccio Mannucci MDd, Alessandra Marengoni MD e,
Alessandro Monaco PhD f, Alessandro Nobili MD g, Sergio Pecorelli MD f,
Pierluigi Russo MD f, Cristiana Vitale MD c, Roberto Bernabei MDa

aDepartment of Geriatrics, Centro Medicina dell’Invecchiamento, Università Cattolica del Sacro Cuore, Rome, Italy
bGeriatrics and Geriatric Emergency Care, Italian National Research Center on Aging (IRCCS-INRCA), Ancona, Italy
c Scientific Direction, IRCCS San Raffaele Pisana, Rome, Italy
d Scientific Direction, IRCCS Ca’ Granda Maggiore Policlinico Hospital Foundation, Milan, Italy
eDepartment of Clinical and Experimental Science, University of Brescia, Brescia, Italy
fAgenzia Italiana del Farmaco (AIFA), Rome, Italy
g Laboratory for Quality Assessment of Geriatric Therapies and Services, IRCCS Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy
Keywords:
Medication use
prescription
elderly
polypharmacy
appropriateness
Italy
The authors declare no conflicts of interest.
* Address correspondence to Graziano Onder, MD

l’Invecchiamento, Dipartimento di Scienze Gerontolog
Università Cattolica del Sacro Cuore, Largo F. Vito 1, 0

E-mail address: graziano.onder@rm.unicatt.it (G. O

1525-8610/$ - see front matter � 2014 AMDA e The
http://dx.doi.org/10.1016/j.jamda.2014.04.005
a b s t r a c t

In Italy, prescription drug costs represent approximately 17% of total public health expenditures. Older
adults commonly use multiple drugs and, for this reason, this population is responsible for a large
portion of drug-related costs. In 2012, public expenditure for pharmaceuticals in primary care exceeded
11 billion Euros (approximately 15.2 billion US $), and older adults aged 65 or older accounted for more
than 60% of these costs. Recently, increased attention has been focused on studies aimed at monitoring
drug use and evaluating the appropriateness of drug prescribing in older adults. In this article, we
examined studies that assessed these issues in different settings at a national level. Specifically, results of
surveys of prescription drug use in primary care (OsMED), hospital (GIFA, CRIME, and REPOSI) and long-
term care (ULISSE and SHELTER) settings are reviewed. Overall, these studies showed that the quality of
drug prescribing in older patients is far from optimal. This leads to an increased risk of negative health
outcomes and increased health care costs. Data from these studies are valuable, not only to monitor drug
use, but also to target interventions aimed at improving the quality of prescribing. Translating the
findings of clinical research and monitoring programs will be challenging, but it will lead to quantifiable
improvements in the quality of drug prescribing at a national level.

� 2014 AMDA e The Society for Post-Acute and Long-Term Care Medicine.
AmongWestern countries, Italy has one of the highest proportions system is based on the principle of universal entitlement and the

of older residents. According to data from the Italian National Insti-
tute of Statistics, in 2012, the total population of Italy was 59.4 million
people, and approximately 12.4 million people were aged 65 years or
older. There are now greater number of older adults than young
people, with 147.2 persons aged 65 or older for every 100 persons
aged 15 years or younger. Among European countries, only Germany
has a comparable proportion of older residents.1,2

In Italy, the costs of care for older people are largely covered by the
National Health Service [Servizio Sanitario Nazionale (SSN)]. This
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nder).

Society for Post-Acute and Long-Te
central government provides free and equal access to preventive and
medical care and to rehabilitation services for all residents. Citizens
have unlimited coverage for this care, but in some cases, they are asked
to contribute to health expenditure through copaymentmechanism. In
addition, access to prescription drugs is included in this system. The
Italian pharmaceutical reimbursement system provides universal
pharmaceutical coverage to the entire population of Italy for all sig-
nificant diseases. The conditions of the reimbursement system are
established at a national level with the single regions defining specific
prescription pattern according to regional regulation. Reimbursed
drugs (known as class A) include essential drugs and drugs for serious,
acute and chronic diseases. Class A drugs include, among the others,
antihypertensive drugs, antibiotics, hypoglycemic agents, antibiotics,
antidepressants, antiplatelet agents, anticoagulants, and antiparkinson
drugs. Nonreimbursed drugs (known as Class C) usually includeminor
ailments, drugs of limited efficacy, thosewhose use is discouraged, and
rm Care Medicine.
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over-the-counter drugs. Class C drugs include benzodiazepines, anti-
spasmodics, and topical treatments.

Older adults commonly use multiple drugs and, for this reason,
they are responsible for a large portion of drug-related costs. In 2012,
public expenditure for pharmaceuticals in primary care exceeded 11
billion Euros (approximately 15.2 billion US $), and older adults aged
65 or older accounted for more than 60% of these costs.3

Because of these high costs and prevalent prescription drug use,
great attention has been focused on studies aimed at monitoring drug
use and evaluating the appropriateness of drug prescribing in older
adults. In this article, we describe the most relevant initiatives aimed
at assessing these issues in community, hospital, and long-term care
settings at a national level.
Community Setting

The Italian Medicines Agency (AIFA) is the national authority
responsible for drug regulation in Italy. One of AIFA’s primary mis-
sions is to promote and guarantee the safe and appropriate use of
medicines, thus, improving the standards of public health care. AIFA
continuously monitors drug use among community dwelling resi-
dents through the Medicines Utilization Monitoring Center [Osser-
vatorio Nazionale sull’Impiego dei Medicinali (OsMed)] program. This
monitoring program led to the creation of a database that includes
information on all drug prescriptions dispensed by approximately
18,000 pharmacies across Italy and reimbursed by the SSN.3

In the OsMed database, each drug package is identified by the
Anatomical Therapeutic Chemical classification and unique package
identifier codes. The drugs are tracked at an individual level, but the
information is concealed to guarantee patient privacy. Using the
OsMed database, an annual report on drug use in Italy is published
by AIFA with the following objectives: (1) to describe drug use at a
national level; (2) to examine changes in drug use over time; and (3)
to benchmark drug use across different Italian regions.

A recent report from the Geriatric Working Group (GWG) of AIFA
described the quality of drug prescribing in the older Italian popu-
lation (n ¼ 12,301,537) by assessing the prevalence of several pre-
scribing quality indicators in the OsMed database.4 Results of this
analysis showed that polypharmacy (the simultaneous use of multi-
ple drugs) is extremely common in this population, with more than
1.3 million individuals (11.3%) receiving prescriptions for �10 drugs at
the same time (Figure 1). Interestingly, the group aged 75e84 years
was exposed to the highest pharmaceutical burden, with 14.1%
of individuals in this age group receiving �10 drugs. Only 8.6% of
individuals in the group aged 65e74 years and 13.8% in the group
aged 85 years or older received the same number of prescriptions.
Fig. 1. Prevalence of polypharmacy, defined as the concomitant use �10 drugs, in the
elderly Italian population according to age (n ¼ 12,301,537).
This finding may reflect a need for a more careful approach to the
pharmacological treatment of the oldest age groups. However, phy-
sicians do not have knowledge of outcomes associated with aggres-
sive pharmacological treatment in the elderly population because of
the coexistence of clinical complexity and limited life expectancy,
along with the lack of evidence of drug effectiveness from clinical
trials in very old persons.

Another interesting finding of the GWG report relates to the
prevalence of polypharmacy according to sex. As shown in Figure 1,
men were more likely to receive �10 drugs compared with women;
this difference was more pronounced after 75 years of age. In
particular, 16.3% of men aged 85 or older received 10 or more drugs
concomitantly compared with only 12.3% of women in the same age
group. These findings contradict data suggesting that women have
higher rates of multimorbidity compared with men.5

Additional data from the GWG report suggest that low adherence
to chronic treatments with antidepressants, blood pressure-lowering
agents, and anti-osteoporotic agents was frequent and increased with
advancing age. The highest prevalence of low adherence to treatment
occurred in individuals aged 85 years or older (Figure 2). The prev-
alence of low adherence in the GWG reports was higher than that
described in other reports, but previous analyses included limited
and selected samples in observational studies that may have resulted
in under-estimates of these phenomena. Low adherence may, in fact,
become more common when assessed in a general, ‘real world’
population.6e8

The concomitant prescribing of multiple drugs also increased the
risk for drug-drug interactions (DDIs) such as QT prolongation or
increased risks of bleeding or renal impairment. DDI had a prevalence
of <3% but, when translated into absolute numbers, there is cause for
concern. For example, more than 35,000 older adults were at risk for
potentially life-threatening arrhythmias because of the concomitant
use of 2 or more drugs known to prolong the QT interval. This finding
suggests the urgent need for interventions targeted at improving the
use of prescription drugs in older persons.

Other indicators of inappropriate drug use included the use
of antihypertensive drugs with unfavorable risk-benefit profiles,
including doxazosin, clonidine, or methyldopa as monotherapy and
any use of short-acting calcium antagonists. This inappropriate pre-
scribing occurred in 1.6% of the entire population and in 2.5% of
individuals on antihypertensive drugs. The use of oral hypoglycemic
agents associated with a high risk of hypoglycemia, including chlor-
propamide and glibenclamide, occurred in 0.7% of the entire
Fig. 2. Prevalence of poor adherence, defined as <40% of days covered by medication,
to chronic treatment with antidepressants (n ¼ 315,015), blood pressure lowering
drugs (n ¼ 388,079), and anti-osteoporotic drugs (n ¼ 108,037) according to age.
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population and 5.1% of individuals on hypoglycemic drugs. The use of
high-dose digoxin (>0.125 mg/day) occurred in 0.4% of the entire
population and under-treatment with statins occurred in 53.4% of
individuals with diabetes.

Overall, these results from the OsMed database highlight the
remarkable rate of suboptimal drug prescribing in older adults. The
findings suggest the need for urgent implementation of educational
programs at a national level to increase the appropriate use of drugs.

Hospital Setting

The cost of drugs for in-hospital patients has progressively
increased in recent years and now represents a substantial burden for
the national health system in Italy. In 2012, the overall pharmaceu-
tical expenditures in the hospital setting (independently of age
groups) amounted to approximately 5.0 billion Euros (about 7 billion
US $).3 Several national studies have monitored the quality of drug
prescribing in the hospital setting, with specific focuses on older
adults, by creating large databases that include individual patient
data for all consecutive cases and use standard definitions of condi-
tions and outcomes. The databases include all relevant clinical char-
acteristics, such as severity of symptoms, illness, comorbidity, and
other clinical findings, and provide excellent opportunities for per-
forming observational studies (Table 1).

Gruppo Italiano di Farmacovigilanza nell’Anziano Study

The Gruppo Italiano di Farmacovigilanza nell’Anziano (GIFA) study
was a collaborative pharmacosurveillance study of hospitalized pa-
tients that was sponsored by the Italian National Research Council
and the Italian Society of Gerontology and Geriatrics. It was initiated
in 1987 with the aim of establishing a multicenter research group to
study quality of care and problems related to pharmacological ther-
apy in the elderly.9 Between 1988 and 1998, the GIFA study enrolled
more than 30,000 hospitalized patients (mean age 70.1 � 15.8 years)
and completed 6 surveys.

According to the GIFA database, the national rate of adverse drug
reaction (ADR)-related hospital admissions was estimated to be 3.4%.
The most relevant risk factors for ADRs were identified.9 In addition,
on the basis of these data, an algorithm known as the GerontoNET
score was created to identify hospital patients at increased risk of an
ADR. The algorithm weighs conditions or problems usually evaluated
during a standard geriatric assessment such as history of ADR, the
presence of 4 or more comorbid conditions, history of heart failure,
Table 1
Characteristics of Databases That Assessed Drug Use Among In-Hospital Older
Adults in Italy

GIFA REPOSI CRIME

Study characteristics
Years of survey 1988, 1991,

1993, 1995,
1997, 1998

2008, 2010,
2012

2010, 2011

Sample size 32,243 4,052 1,123
Number of participating centers 81 62 7

Patients characteristics
Age, y (mean � SD) 70.1 � 15.8 79.2 � 7.4 81.5 � 7.4
Number of drugs prescribed
at hospital discharge
(mean � SD)

3.8 � 2.0 6.2 � 2.9 7.1 � 3.1

Length of hospital stay
[median (IQR)]

12 (8e19) 9 (6e14) 10 (7e14)

CRIME, Criteria to Assess Appropriate Medication Use Among Elderly Complex
Patients; GIFA, Gruppo Italiano di Farmacovigilanza nell’Anziano; IQR, interquartile
range; REPOSI, REgistro POliterapie Società Italiana di Medicina Interna; SD, stan-
dard deviation.
liver disease, and renal failure, and number of drugs used; it is a
practical, efficient, and simplemethod for identifying patientswho are
at increased risk for an ADR and whomay be a target for interventions
aimed at reducing drug-related problems.10

An analysis of the GIFA database also allowed researchers to
monitor quality of prescribing in the in-hospital population and to
understand factors associated with poor quality of prescribing. For
example, inappropriate drug use in the in-patient population was
common, and approximately 15% of patients received inappropriate
drugs.11 Similarly, under-treatmentof chronic conditionswas frequent;
almost 50% of patients with osteoporosis were not adequately treated
and 75% of patients with hypertension did not reach an acceptable
blood pressure target.12,13

REgistro POliterapie Società Italiana di Medicina Interna Registry

The REgistro POliterapie Società Italiana di Medicina Interna
(REPOSI) registry is a collaborative project between the Italian Society
of Internal Medicine, the IRCCS Cà Granda Maggiore Policlinico Hos-
pital Foundation of Milan, and the IRCCS Istituto di Ricerche Farm-
acologiche Mario Negri of Milan. The REPOSI registry was designed in
2008 to create a network of internal medicine and geriatric wards in
order to evaluate geriatric patients affected by multiple diseases and
treated with polypharmacy. The specific aims of the REPOSI registry
were as follows: (1) to describe the prevalence of co-occurring mul-
tiple diseases and treatments in hospitalized elderly patients; (2) to
correlate clinical characteristics of patients with type and number of
diseases and treatments; and (3) to evaluate primary clinical outcomes
at hospital discharge and adverse events during hospitalizations.14 The
original study design included 2 phases; phase 1 designed to create
the network of internal medicine and geriatric ward, and phase 2 to
establish a registry of patients to be included in the study.

Results from the REPOSI project showed that quality of prescribing
in patients discharged from hospitals was poor and a substantial rate
of this population did not receive adequate treatment for chronic
diseases. Specifically, more than 40% of the study population did not
receive appropriate treatment for atrial fibrillation and many patients
were over-treated with unnecessary drugs. For example, around 62%
of patients who received a proton-pump inhibitor for peptic ulcer or
gastroesophageal reflux disease did not have a clear indication for
such therapy at both hospital admission and discharge. Many patients
were also exposed to a high prevalence of DDIs, with 69% of the study
population exposed to at least one potential DDI and 24% to at least
one potentially severe DDI at hospital discharge.15e17 In addition, data
from the REPOSI registry were used to evaluate clustering of specific
diseases and its correlation with polypharmacy.18

Criteria to Assess Appropriate Medication Use Among Elderly
Complex Patients Project

The Criteria to Assess Appropriate Medication Use Among Elderly
Complex Patients (CRIME) project was an observational study per-
formed in geriatric and internal medicine acute care departments of
seven Italian hospitals.19 The study was funded by the Italian Ministry
of Labor, Health, and Social Policy to assess the quality of prescribing
in older adults hospitalized in Italy and to create recommendations
for drug prescribing in older patients with complex clinical condi-
tions. Between June 2010 and May 2011, 1123 hospitalized patients
were enrolled in the study (mean age 81.5 � 7.4 years). Researchers
recorded data for each patient, including sociodemographic charac-
teristics, indicators of physical function and cognitive status, clinical
diagnoses at admission and at discharge, occurrence of ADRs, drugs
taken prior to admission, drugs administered during the hospital stay,
and drugs prescribed at discharge.



Table 2
Drug Use in Nursing Home Residents in Italy and in Europe

Italy*
n (%)

Europey

n (%)

Number of drugs used (mean � SD) 5.2 � 2.9 7.2 � 3.7
Gastrointestinal drugs
Antiulcer drugs 1365 (43) 955 (27)
Laxatives 517 (16) 1025 (28)

Cardiovascular drugs
Antiplatelets 1320 (42) 950 (26)
Diuretics 1293 (41) 904 (25)
Ace inhibitors 813 (26) 573 (16)
Calcium channel blockers 520 (16) 435 (12)
Beta blockers 216 (7) 589 (16)
Statins 181 (6) 374 (10)

Neurological drugs
Antipsychotics 1076 (34) 612 (17)
Benzodiazepines 1050 (33) 768 (21)
Antidepressants 700 (22) 881 (24)
Antiparkinson drugs 358 (11) 181 (5)
Antidementia drugs 80 (3) 219 (6)

Others
Analgesics 495 (16) 1001 (28)
Antiosteoporosis drugs (including vitamin D) 319 (10) 335 (9)
Oral hypoglycemic agents 283 (9) 213 (6)

SHELTER, Services and Health for Elderly in Long-Term Care; SD, standard deviation;
ULISSE, un link informatico sui servizi sanitari esistenti per l’anziano.

*Data from Italy were obtained by combining data from the SHELTER (Italian
sample) project, ULISSE project, and San RaffaeleeTosinvest Group facilities in 2013;
n ¼ 3179.

yData from Europewere obtained from the SHELTER study after excluding data of
Italian residents; n ¼ 3608.
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The CRIME study showed that both inappropriate prescribing and
polypharmacy were extremely common among hospitalized older
adults. The rate of inappropriate prescribing was >50% according to
the study’s criteria and the rate of polypharmacy, which was defined
as the concomitant use of eight or more drugs, was 49.6%. These
conditions were associated with negative health outcomes, including
the occurrence of ADRs, increased length of stay, worsening func-
tional status and mortality.20,21 The CRIME project led to the creation
of a new set of criteria to guide drug prescribing in older complex
patients with limited life expectancy, functional and cognitive
impairment, and geriatric syndromes. Overall, the recommendations
of clinical guidelines for treatment of chronic diseases were trans-
lated to complex types of patients.22

Long-Term Care Setting

Italy accounts for the lowest number of nursing home (NH) beds
for the elderly among Western countries, and the availability of NH
beds varies greatly throughout the country. The average rate is 25
beds per 1000 elderly people, but this number reaches 50 beds per
1000 elderly people in some northern industrialized regions. Drug
costs for NH residents are covered by the SSN, but national drug use
data for this sector are not available. This is primarily due to the high
fragmentation of the sector and a lack of uniform policies to meet the
needs of elderly people; there are hundreds of local organizations to
meet the needs of this population. Unlike epidemiologic studies of
acute hospital care and primary care activities, there are extremely
limited data describing the individual and organizational character-
istics of residents in long-term care facilities. This information is
needed for informing regional or national policies and one of the
greatest obstacles for evaluating care is the absence of a validated
methodology for routine assessment of long-term care facilities in all
Italian regions.

Services and Health for Elderly in Long-Term Care and Un Link
Informatico Sui Servizi Sanitari Esistenti per L’anziano Studies

Recently, a standardized instrument called the Comprehensive
GeriatricAssessmentwas validated and implemented, and the InterRAI
instrument for the assessment of Long-Term Care Facilities (InterRAI
LTCF) became a valuable tool for assessing characteristics of NH resi-
dents, including drug use, in clinical studies. The Services and Health
for Elderly in Long-Term Care (SHELTER) study was a project funded
by the 7th Framework Program of the European Union that translated,
validated and implemented the interRAI LTCF across different
health systems in European countries as a tool to assess and gather
uniform information about NH residents.23 The SHELTER study was
conducted from 2009 to 2011 in seven European Union (EU) countries
(the Czech Republic, England, Finland, France, Germany, Italy, and the
Netherlands) and one non-EU country (Israel). Additionally, the Un
Link Informatico Sui Servizi Sanitari Esistenti per L’anziano (ULISSE)
study implemented the interRAI LTCF in 31 NHs in Italy.24

Despite the fact that these studies were not specifically designed to
assess drug use, data from the SHELTER and ULISSE studies were used
to assess the quality of drug use and to identify concerns related to
pharmaceutical treatment of the NH population. Data from the SHEL-
TER study showed that polypharmacy was extremely common in NH
residents and that it was associated with negative outcomes. This
finding was especially notable in residents with limited life expec-
tancy; in these patients, clinical benefits derived from the use of mul-
tiple drugs were negligible and did not mitigate the risk of iatrogenic
illness.25e27 The negative effects of polypharmacywere also confirmed
in the ULISSE project. In this study, the concomitant use of multiple
drugs was associated with an increased risk of hospitalization.28
Poor quality of prescribing was also evident in both studies. In the
SHELTER sample, the use of inappropriate drugs was common and
clinical symptoms that may affect residents’ qualities of life were not
adequately treated.29,30 For example, approximately 24% of residents
who reported pain did not receive any pain-relieving drugs. As many
as 11% of patients received pain medication, but only on an as-needed
basis, regardless of pain intensity levels.31,32 Similarly, only 5% of
residents suffering from Alzheimer disease received a specific phar-
macological treatment.33

Drug Use in a Sample From Italian Nursing Homes

After the SHELTER and ULISSE projects were performed, the
InterRAI LTCF was routinely adopted in NHs in the Italian regions of
Umbria and Lombardia that, together, have a population of approxi-
mately 11 million people. The InterRAI LTCF was also adopted in 18
facilities in the San Raffaeleeosinvest Group, which allowed for the
collection of standardized data on resident characteristics, including
drug use. Table 2 presents the most commonly used drugs in NH
settings in Italy and in Europe. Data from Italy were obtained by
combining data from the SHELTER (Italian sample) project, the ULISSE
project, and the San Raffaeleeosinvest Group facilities in 2013. Data
from Europe were obtained from the SHELTER study after excluding
data of Italian residents.

Overall, the use of multiple drugs is common in the NH setting,
both in Italy and in Europe (mean number of drugs 5.2 � 2.9 and
7.0 � 3.6, respectively). These data agree with studies conducted in
the United States34,35 and underline the difficulties that prescribing
physicians face during the treatment and management of complex
older adults in NH settings. NH residents are usually frail and present
multiple chronic diseases. These features often require multiple
pharmacological treatments that increase the residents’ susceptibil-
ities to adverse drug effects. These data showed that the use of drugs
for the treatment of chronic diseases was extremely common in both
the Italian and European samples. In addition, the use of symptomatic
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drugs such as laxatives, analgesics, and antiulcer drugs is also com-
mon. This finding underlines the fact that symptom relief should be
considered a priority in NH residents and that the goal of treatment is
often improving quality of life rather than improving survival. Finally,
the use of psychotropic drugs in both the Italian and European
samples was high, and the use of drugs associated with negative
health effects, such as antipsychotic agents and benzodiazepines, are
commonly used in this population. This finding contradicts the lower
rates of psychotropic drug use in the United States NH population,
where strict government guidelines regulate the use these drugs and
these agents are not always covered by government drug benefits.

Conclusions

A significant effort is dedicated to evaluating prescription drug use
among older adults in Italy. This has been demonstrated by the
numerous projects focused on drug use in different settings and
populations. These data might be extremely valuable, not only for
monitoring drug use, but also for targeting interventions aimed at
improving the quality of prescribing. In the last 5 years, AIFA, the
national authority responsible for drug regulation in Italy, has sup-
ported a large effort to improve the knowledge of drug use in the
elderly and has been involved in numerous European initiatives,
including the Action Group A1 on Prescription and Adherence to
Medical Treatment of the European Innovation Partnership on Active
and Healthy Ageing and the Joint Action on Chronic Diseases spon-
sored by the European Commission. This commitment is also evident
in the establishment of a GWG within AIFA that is composed of ex-
perts in the field of pharmaco-epidemiology in the elderly. The intent
of the GWG is to foster collaboration among clinical researchers,
prescribing physicians and policy makers. A challenge for this group
is to translate the findings from clinical research and monitoring
programs to quantifiable improvements in the quality of prescribing.
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