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Objectives: The study assessed the consumption of antidepressants in
Italy between 2000 and 2011 and identified trends in use.Methods:Data
on use of antidepressant drugs between 2000 and 2011 were collected
from the Italian Medicines Agency database. Data were expressed as the
daily defined dose (DDD) per 1,000 inhabitants. Trends in drug con-
sumption were ascertained by logarithmic transformation of incidence
rates by using the formula ln(y)=b 3 x, where y is the incidence rate, b is
the regression coefficient, and x represents the calendar years. Time
trends were expressed as expected annual percentage change (EAPC). A
significance level of .05 was chosen.Results: Antidepressant consumption
increased drastically between 2000 and 2011, from 8.18 to 36.12 DDD
per 1,000 inhabitants per day. A single joinpoint (time point with a sig-
nificant trend change) occurred in 2002 (EAPC=56.4%, 2000–2002, and
6.2%, 2002–2011). The trend analysis stratified by type of drug showed
a huge increase in consumption of selective serotonin reuptake inhibitors
and other antidepressants and a decrease in consumption of tricyclic
antidepressants. Conclusions: Mental disorders are less stigmatized now
than in the past. In Italy and elsewhere, antidepressant use is growing,
and it would be important to monitor this trend, especially considering
the possible effects of the current economic crisis on mental health. In
this scenario, the role of public health in mental health promotion has
become fundamental. (Psychiatric Services 65:1226–1231, 2014; doi:
10.1176/appi.ps.201300510)

Depression is a commonmen-
tal disease worldwide, affect-
ing more than 350 million

people of all ages (1). Suicide, related
to this disorder, is a top ten cause of
death in the eight regions of the world

with the most advanced health transi-
tion (2). TheWorld Health Organization
(WHO) has estimated that neuropsychi-
atric disorders contribute to 13% of the
global burden of disease and has pro-
jected that this percentage will rise to

14.7% by 2020 (3). Clearly, depression
represents a relevant public health issue
worldwide, given the remarkable diffu-
sion of this illness in the population and
the possible consequences in terms of
disability (4).

Recent data indicate that about 21
million people in Europe (accounting
for 4.5% of the total population) are
affected by depression, with a cost
for the health sector of around €120
billion, equivalent to 1% of the region’s
gross domestic product (5).

An Italian study involving 4,712
persons reported that between 2001
and 2003, a lifetime mental disorder
was experienced by one in five per-
sons, a mental disorder in the prior
year by one in 14 persons, and amental
disorder in the prior month by one in
31 persons. In addition, the risk of any
mental illness was reported to be almost
three times higher among women than
men (6). Consequently, the consump-
tion of neuropsychiatric drugs, such as
antidepressant medication, is expected
to increase in Italy, consistent with
trends reported worldwide in the past
decade (7–11).

Trends in antidepressant consump-
tion are, indeed, increasing world-
wide, with consumption having almost
doubled or tripled during one decade
in the United Kingdom, France, and
other European countries as well as in
theUnited States (7,12–14).The health
expenditures for this drug category
also increased (15).
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Trends in use of neuropsychiatric
drugs in Italy for the periods between
1955 and 2000 and between 1995 and
2003 have been previously studied. All
of these analyses, however, focused on
the relationships between use of antide-
pressant drugs and suicide rates (16–18).
This study assessed the consumption of
and trends in use of antidepressant
drugs in Italy from 2000 to 2011.

Methods
Data collection
Openly available data on the con-
sumption of antidepressant drugs in
Italy during the 2000–2011 period
were extracted from the Italian Med-
icines Agency (AIFA) database. The
AIFA is the national public authority
responsible for regulation of drugs in
Italy. The AIFA promotes its activities
through monitoring centers and data-
bases, which are the essential tools
through which the agency controls
and analyzes drug utilization at the
national, regional, and local levels.
Data on drug consumption and ex-

penditures are presented every year in
an official report by the Drug Utiliza-
tion Monitoring Centre. The report
contains additional information provided
by the Medicines Utilization Monitoring
Centre (OsMED) and is known as the
OsMED report (19).
The report monitors drug prescrip-

tions financed by the National Health
Service and provides monthly reports
to the regional authorities according to
predefined indicators of drug consump-
tion and expenditures. The same data
are also reanalyzed by the National
Observatory on Health Status in the
Italian Regions, which each year pub-
lishes the “OsservaSalute Report:Health
Status and Quality of the Health Assis-
tance in the Italian Regions,” which has
adopted a comparative methodology
analysis and indicators that have been
validated at an international level
(14,19).
On the basis of the OsMED report,

data were expressed as the daily defined
dose (DDD) per 1,000 inhabitants and
were stratified by type of drug (tricyclic
antidepressants [TCAs], selective sero-
tonin reuptake inhibitors [SSRIs], and
other products). Other products included
S-adenosylmethionine (ademetionine),
bupropion, duloxetine, hypericum,
mirtazapine, oxitriptan, reboxetine,

trimipramine, trazodone, and venlafaxine.
The DDD is defined as the assumed
averagemaintenancedaily dose of a drug
and is approved and recommended by
the WHO as a unit of measurement
for drug use studies and surveys. The
DDD per 1,000 inhabitants per day
measures how many individuals have
received a standard dose of a specific
drug or of a drug category daily. This
measure has been used for many
years in drug consumption studies and
in comparisons of drug consumption
at national and international levels
(20,21).

Given a DDD for a certain drug, as
set by theWHO, the number of DDDs
used by patients can be calculated as
follows: (items issued3 amount of drug
per item)/DDD.

Study population
The OsMED report contains data for
around 40 million Italian citizens, equal
to 63% of the Italian population (demo.
istat.it). The demographic character-
istics of this population were represen-
tative of the whole population: 51%were
women, the median age was 43 years,
and 21% were older than 64 years.

Table 1

Expected annual percentage change (EAPC) in consumption of
antidepressants in Italy, 2000–2011a

Type EAPC 95% CI p

All
2000–2002 56.39 20.8 to 102.4 ,.01
2002–2011 6.17 4.7 to 7.7 ,.001

TCAsb –2.81 –3.8 to 1.8 ,.001
SSRIs
2000–2002 71.12 27.51 to 129.60 ,.01
2002–2011 5.38 3.81 to 7.0 ,.01

Other products 13.72 11.51 to 15.90 ,.001

a Significant changes in the consumption of all antidepressants and selective serotonin reuptake
inhibitors (SSRIs), or joinpoints, occurred in 2002.

b Tricyclic antidepressants

Figure 1

Trend in consumption of antidepressants in Italy between 2000 and 2011a
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a The trend is expressed by expected annual percentage change (EAPC) in defined daily dose per
1,000 inhabitants per day. A significant trend change (joinpoint) occurred in 2002. EAPC 1 (2000–
2002) and EAPC 2 (2002–2011) were statistically significant (p#.05).
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Statistical analysis
Rates of consumption of antidepressants
were computed as follows: [antidepres-
sant consumption in DDD/(average
population–weighted3 365)]3 1,000.

The total DDDs used (for active
principle or therapeutic category) were
computed by adding up all the DDDs
for each prescribed treatment. In order
to obtain time trends for consumption

of antidepressants, we applied the
following formula, which is based on
Kim and colleagues’ (22) method for
the logarithmic transformation of in-
cidence rates: ln(y)=b 3 x, where x
represents the calendar years, b is the
regression coefficient, and y is the
incidence rate.

In particular, a joinpoint represents
the time when a significant trend
change is detected. Time trends are
expressed in terms of expected an-
nual percentage change (EAPC) and
respective 95% confidence intervals;
the significance level of time trends is
also reported. The null hypothesis
was tested by identifying up to three
changes in slope with an overall sig-
nificance level of .05 and dividing by
the number of joinpoints in the final
model. Linear graphs were used to
represent trends. Statistical analysis
was conducted by using Joinpoint
Regression Program software, version
3.5.3. To control for heteroskedasticity
of the population, a Poisson model was
used (23).

Results
In the year 2000, the age-weighted
consumption of antidepressant drugs
was equal to 8.18 DDD per 1,000
inhabitants per day. Consumption dou-
bled to 16.24 DDD per 1,000 inhab-
itants per day in the following year,
which started a growing and continuous
trend. In 2011, the last year of the study,
antidepressant consumption accounted
for 36.12 DDD per 1,000 inhabitants
per day.

In the first nine months of 2011,
expenditures for central nervous sys-
tem (CNS) drugs accounted for €17.90
per person and were ranked third
among expenditures by drug category.
These drugs were ranked fourth in
receipt of prescriptions (58.2 DDD
per 1,000 inhabitants per day) (24).
Among the CNS drugs, antidepres-
sants were prescribed the most (36.1
DDD per 1,000 inhabitants per day)
and of the antidepressants, SSRIs were
prescribed the most (27.5 DDD per
1,000 inhabitants per day).

Trends analysis with the joinpoint
regression software found a drastic in-
crease in consumption of antidepres-
sants in Italy between 2000 and 2011
(from 8.18 to 36.12 DDD per 1,000
inhabitants per day). A single joinpoint

Figure 2

Trend in consumption of tricyclic antidepressants in Italy between 2000
and 2011a
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a The trend is expressed by expected annual percentage change (EAPC) in defined daily dose per
1,000 inhabitants per day. The EAPC was statistically significant (p#.05).

Figure 3

Trend in consumption of selective serotonin reuptake inhibitors in Italy
between 2000 and 2011a
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a The trend is expressed by expected annual percentage change (EAPC) in defined daily dose per
1,000 inhabitants per day. A significant trend change (joinpoint) occurred in 2002. EAPC 1 (2000–
2002) and EAPC 2 (2002–2011) were statistically significant (p#.05).
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was found in 2002, with a reduction of
EAPC from 56.39%between 2000 and
2002 to 6.17% from 2002 to 2011 but
no real inversion (Table 1). All the results
were statistically significant (p#.05).
The 2000–2011 trend in consumption
of antidepressant drugs is shown in
Figure 1.
Additionally, we performed trend

analyses by stratifying data by type of
drug. Regarding TCAs, the data showed
a reduction of consumption between
2000 and 2011, with no joinpoints (from
1.40 to 1.10 DDD per 1,000 inhabitants
per day;EAPC=22.81, p,.001) (Figure
2). Conversely, SSRIs and the other
products registered a great increase over
time in consumption (Figures 3 and 4).
Interestingly, as was the case for the
overall data, a joinpoint was shown for
SSRIs in 2002 (EAPC=71.12, 2000–
2002, and 5.38, 2002–2011). For the
other products, the EAPC from 2000
to 2011 was 13.72, with no joinpoint.
All these results were statistically
significant.

Discussion
Our study assessed trends in the con-
sumption of antidepressants in Italy
from 2000 to 2011 by using the most
recent data available. The results showed
that consumption of antidepressants in
Italy increased continuously since 2000,
quadrupling by 2011. This rise in con-
sumption affected SSRIs and the so-
called other products, but not TCAs. A
possible explanation for our findings is
that SSRIs and the other antidepressants
are largely preferred over TCAs for
treatment of depression.
To date, studies of international

trends indicate a huge increase in the
use of antidepressants, especially after
the introduction of SSRIs in the early
1990s, the publication of practice guide-
lines to diagnose and treat depression,
and the development of efficient
screening tools for depression in pri-
mary care (7,25–30). The phenom-
enon of high rates of depression among
primary care patients is well known
in the developed countries, but up
to 20% of those attending primary
health care in developing countries
also suffer from anxiety or depressive
disorders, a fact that deserves to be
highlighted (31).
Notably, the increasing awareness

of depression as an important health

issue in the past decade has coincided
with the arrival of several new classes
of antidepressants that have increased
the pharmacotherapy options for man-
aging depression (32,33). These new,
more expensive antidepressant drugs,
which have been proven effective (34),
contribute to the rise in the total cost of
antidepressants (6).

However, according to a recent re-
port by Connolly and Thase (32), none
of the newer drugs have strongly ad-
dressed the unmet needs in this area
of therapeutics. Small studies of ke-
tamine, which is among the newest
treatment strategies, seemed to conclude
that drugs modulating glutamatergic
neurotransmission may be useful for
exerting rapid and large antidepres-
sant effects among patients who have
not responded to an SSRI.

Another possible explanation of our
findings may be related to the in-
crease in the Italian population, from
around 57 million people in 2000 to
more than 60 million in 2011, but the
increase is unlikely to explain the trends
completely. Additionally, the growing
use of antidepressants, as Ilyas and
Moncrieff (35) have suggested, may be
attributed to an increase in long-term

prescribing, to prescribing of antidepres-
sants to people who are not diagnosed as
having depression, and to the fact that
many antidepressants have been mar-
keted for anxiety disorders in recent
years. In the United States, for example,
data suggest that a majority of people
with a prescription for antidepressants
do not have a diagnosable mental dis-
order (35). Furthermore, these drugs are
often prescribed by general practitioners
instead of psychiatrists, especially for
episodes of mild depression or anxiety
and for panic attacks (14,35).

Moreover, it is important to con-
sider that from the beginning of 2001,
SSRIs have been financed by the
Italian National Health Service, a fact
that contributed to a huge rise in
consumption.

Furthermore, the growth of direct-
to-consumer marketing increases the
likelihood of beginning use of anti-
depressants, especially when out-of-
pocket medication costs are low. Con-
versely, it does not necessarily increase
utilization levels among those already
taking antidepressants (36).

Specific programs aimed at educat-
ing health professionals and patients
about the correct use of these drugs

Figure 4

Trend in consumption of other antidepressants in Italy between 2000 and
2011a
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a The trend is expressed by expected annual percentage change (EAPC) in defined daily dose per
1,000 inhabitants per day. The EAPC was statistically significant (p#.05). Other antidepressants
included S-adenosylmethionine (ademetionine), bupropion, duloxetine, hypericum, mirtazapine,
oxitriptan, reboxetine, trazodone, trimipramine, and venlafaxine.
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can garner a huge change in future
consumption, with the trend slope
relatively little changed. This is a very
important point for consideration by
psychiatrists and public health profes-
sionals, given that implementing such
programs may lead to consistent im-
provements in mental health and may
have remarkable benefits related to
expenditures by the National Health
Service. Indeed, expenditures per cap-
ita for antidepressants showed a con-
stant increase between 2010 and 2011
(.7%, SSRIs; 1.8%, other products (24).
Thus the role of prevention programs to
contain and reduce these expenditures
becomes even more important, espe-
cially in this time of national and global
economic crises.
Although there are some positive

aspects to the increased consumption
of antidepressants, the fourfold in-
crease in use of these drugs between
2000 and 2011 is alarming. Thus this
study seems to suggest a need for the
public health agenda to address the
issue of antidepressant consumption,
not only in Italy but also in Europe.
Interventions designed to reduce the
consumption of antidepressants could
include, for instance, a new regulation
about off-label prescribing of these
drug categories, more rigid monitor-
ing of use of these drugs, and a public
health campaign to reduce risk factors
for poor mental health—for example,
by reducing stress. In this regard, a
meta-analysis showed that depressive
symptoms can be improved by as
much as 11% through specific pre-
vention programs designed to reduce
depression, such as educational inter-
ventions, lifestyle interventions, anxiety
management training, and cognitive
therapy (37). Consequently, providing
these kinds of interventions is likely
to contribute to a decrease in the con-
sumption of drugs addressing depres-
sive symptoms.
Surely, the limitations of this study

should be considered. First, the mea-
surement unit, DDD, is a proxy of
consumption and does not necessarily
reflect the real daily dose consumed.
In this type of study, if the real pre-
scribed daily dose is lower than the
DDD, the use of DDD leads to an
underestimation of the prevalence of
use; in contrast, if the prescribed daily
dose is higher than the DDD, the use

of the DDD overestimates the num-
ber of patients who have a prescription
for this medication. Another limita-
tion of our study was that the AIFA
database does not include drug con-
sumption labeled as “out of pocket,”
so our results refer exclusively to the
consumption in the public and private
settings that has an information flow
monitored by the regions. In addition,
reported data contained no informa-
tion on compliance with therapy, and,
therefore, the term “consumption”
was used figuratively; at no time could
we assume that the medication dis-
pensed was actually consumed. Finally,
the working group that prepared the
OsservaSalute Report stratified the
data by Italian region and type of drug
but not by age and gender (data were
not available).

Conclusions
Mental disorders, such as anxiety and
depression, are less stigmatized by
public opinion than they have been in
the past. This change in perspective
on neuropsychiatric illnesses affects
compliance of drug treatment, perhaps
more so because many of these drugs
are often used also for the treatment
of pathologies not strictly related to
psychiatry, such as pain management.
Thus, the implementation and mon-
itoring of an effective flow of in-
formation are advisable, in order to
easily identify the growing portion
of patients who really need psychi-
atric treatment.

In addition, implementation of psy-
chiatric support in the health care
system, particularly in primary care,
could be very useful (38). Given the
global increase in the consumption
of psychiatric drugs, especially antide-
pressants, and because good mental
health is the basis of economic growth
and social development in Europe, the
role of public health in mental health
promotion has becomemore andmore
fundamental. Moreover, the relationship
between mental health problems and
socioeconomic and environmental factors
add to the importance of monitoring
trends in use of antidepressants, especially
considering the possible effects of the
current economic crisis onmental health.
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