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Abstract

Aim  This study aimed to describe the prescription pattern of
selective serotonin reuptake inhibitors (SSRIs) and serotonin
and norepinephrine reuptake inhibitors (SNRIs) in an Italian
setting, focusing on therapy duration, switching and adherence.
Method Historic cohort study, based on administrative
databases of three Italian local health-units, was conducted.
Patients with a prescription of antidepressants (ADs) in 2009
were enrolled and grouped into: (1) naive, (2) already in
treatment with the same drug and (3) already in treatment with
a different drug. Therapy duration, switching and adherence
[as medication possession ratio-(MPR)] were evaluated. A
logistic regression model was performed to identify predictors
of adherence.

Results There were 88,755 subjects recruited: 37 % naive,
58 % already in treatment with the same drug and 4 % with
different drug. A treatment duration of <3 months was found
in 41 % of naive patients, whereas the majority of patients
already in treatment had a duration of >6 months. Switches
occurred in 0.7 % of the whole cohort and mostly occurred
between two different SSRIs. The 63 % of naive patients had a
low adherence (MPR < 60 %), whereas a good adherence
(MPR > 80 %) was found in 58 % of patients already in
treatment with the same drug and in 39 % of those already in
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treatment with different drug. Predictors of adherence were:
female gender, increasing comorbidity and pain absence. All
ADs, except for fluoxetine and venlafaxine, showed a better
adherence than paroxetine.

Conclusion Notwithstanding the difficulty to associate
the AD prescription to the specific diagnosis of depression,
this study highlighted a short duration and a low adherence
of AD therapies, especially at the initiation of treatment.
Physicians should carefully balance the need to prescribe
these drugs, considering the great likelihood of a short
duration of treatment and a very low level of adherence.

Key Points

Despite the fact that diagnosis was not retrieved from
prescription data, the use of antidepressants resulted
in a short duration and a low adherence, especially
among naive patients: 41 % of naive subjects were
treated with SSRIs or SNRIs for <3 months and
60 % of these subjects showed a low level of
adherence.

Physicians should carefully consider the choice to
prescribe antidepressants as initial treatment of
depression, taking into account the high likelihood of
a short duration of treatment and a very low level of
adherence to continuous treatment, especially in
naive subjects.

The knowledge of antidepressant use patterns in real
practice is crucial to establish what measures are
needed to increase the appropriateness of
antidepressant prescription, thus improving the
standard of care for patients, and better allocating
resources of the national health systems.
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1 Introduction

The consumption of antidepressants (ADs) has largely
increased over the past decade, with an average increment
of around 20 % per year in different European countries
between 1980 and 2009 [1]. In Italy, as in various EU
countries, the consumption of ADs, expressed as defined
daily dose (DDD) per 1000 inhabitants/day, rose from 9 to
36, from 1995 to 2009, respectively [1].

In addition to economic crisis, the main reasons for
this increase could be related to a better awareness of
clinicians (especially general practitioners [2]) on
depression disorders, or to the availability of active sub-
stances perceived as safer (i.e. selective serotonin reup-
take inhibitors (SSRIs) and serotonin and norepinephrine
reuptake inhibitors (SNRIs) [3]. Apart from major
depressive disorders, these new ADs are labelled for
different therapeutic indications (e.g. anxiety disorders,
panic disorders, obsessive—compulsive disorders, eating
disorders, diabetic neuropathy), and they are prescribed
also for off-label uses (e.g. sleeping disorders, migraine,
neuropathic pain and nocturnal enuresis, functional dys-
pepsia) [4].

A cross-national comparison showed differences in
prescribing patterns of ADs among countries [5], thus
making the analysis of prescription attitudes in various
geographical settings a crucial tool.

In Italy, the prevalence of depression is growing [6], and
consequently relevant prescriptions of ADs are increasing
(from 27.5 DDD/1000 inhabitants/day in 2005 to 39.1
DDD/1000 inhabitants/day in 2013), especially for SSRIs
and SNRIs [7].

Although the increase in the use of AD seems to be
related to the decrease in suicide rates in different Euro-
pean countries [1], concerns on the correct use of these
drugs still remain.

Apart from unlabelled indications, the goal of the AD
treatment is the virtual removal of depression symptoms
and, to reach this objective, a continuous treatment is
essential, as showed by various studies on this issue doc-
umenting that AD discontinuation may lead to a thera-
peutic failure [8]. For this reason, the National Institute for
Health and Clinical Excellence (NICE) guidelines on
depression advise a minimum of 6 months’ treatment [9];
whereas the World Health Organization (WHO) recom-
mends at least 9—12 months’ of treatment [10].

The modification of AD therapy can occur in different
ways, such as switching among active substances, discon-
tinuing treatment or early stopping of therapy. Moreover,
different factors could be related to non-adherence: side
effects, severity of the disease, co-morbidity, personal
characteristics and health provider support [11, 12].
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2 Aim of the Study

The study aimed to describe the pattern of use of SSRIs and
SNRIs in an Italian general practice setting of patients, by
analysing duration of therapy, switching and adherence of
AD therapy. Furthermore, this analysis investigated possible
predictors of adherence, by identifying differences among
patients naive for treatment and those already in treatment.

3 Method
3.1 Data Source

Administrative databases of three Italian local health units
(two located in Tuscany and one in Sardinia), covering
approximately 1.5 million health-assisted individuals, were
used. These data sources are complete and accurate, and
they were previously used for several epidemiological
research studies [13, 14].

In this study, the following databases were searched: the
Health-Assisted Subjects’ Database, containing patients’
demographic data; the Medications Prescription Database,
providing information on reimbursed prescriptions [e.g.
prescription date, Anatomical Therapeutic Chemical
(ATC) code [15] of the dispensed drug, number of pack-
ages]; Hospital Discharge Database, including all hospi-
talisation data [discharge diagnosis codes, -classified
according to the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) [16]
and diagnosis-related groups (DRG) [17]] Ambulatory
Care Specialist, recording outpatient specialist services
(visits, laboratory tests, diagnostic tests).

3.2 Study Design and Population

This study was an observational historic cohort analysis,
with a whole observation period of 3 years (2008-2010).

Patients aged >18 years with at least one prescription of
SSRI or SNRI (ATC codes: NO6AB*, NO6AX16, and
NO6AX21) from January 1st 2009 to December 31st 2009
were included.

The first AD prescription date, observed in the enrol-
ment period, was considered as the index date.

Based on AD prescriptions in the 12 months preceding
the index date, patients were grouped into three classes of
exposure: (1) naive for any AD treatment (patients without
any AD prescriptions in the 12 months preceding the index
date), (2) already in treatment with the same AD (patients
with a prescription of the same active substance in the
12 months preceding the index date, including the index
date) and (3) already in treatment with a different AD
(patients with a prescription of AD in the 12 months
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preceding the index date but with a different active sub-
stance at the index date). In order to define subjects already
in treatment with the same or different AD, the last pre-
scription occurred in 12 months prior to the index date was
compared with the AD prescription at the index date.

Each patient was followed-up for 1 year starting from
the index date; subjects who died or moved to another
Local Health Unit during the follow-up period were
excluded from the analysis.

In order to characterise clinical status of each patients,
the Charlson comorbidity index [18], which comprises
different diseases (i.e. AIDS, solid tumour, liver disease,
malignant lymphoma, leukaemia, diabetes, hemiplegia,
ulcer disease, connective tissue disease, chronic pulmonary
disease, dementia, cerebrovascular disease, cardiovascular
disease), was computed through information derived from
hospital discharges in the 12 months preceding the index
date. Pain was an additional clinical parameter considered
in the analysis, defined as one of the following criteria
evaluated in the year preceding the index date: dispensation
of at least four packs of non-steroidal anti-inflammatory
drugs (NSAIDs) (ATC: MO1A¥*); previous rheumatologic
and/or orthopaedic visits; previous laboratory tests for
rheumatoid factor, previous hospital admissions for cancer
(ICD9: 140-239), previous hospitalisations related to dia-
betes (DRG: 213, 218, 219, 225) in combination with
medications for diabetes (ATC: A10*) or neurological
examination/angiological/peripheral vascular surgery.

3.3 Measures of AD Patterns of Use

AD pattern of use was described through three measures:
therapy duration, switching and adherence. All these
measures were evaluated during a 1-year follow-up period
of each selected subject.

The duration of treatment was calculated as the days
between the index date (first AD prescription) and the last
prescription date, plus the numbers of days covered by the
last prescription in terms of number of DDDs) [15].

Switching was evaluated by considering the first thera-
peutic change of each patient.

Treatment adherence was calculated by the medication
possession ratio (MPR) defined as the total days of supply
of medication divided by number of days between the first
prescription and the last refill, including the duration of the
last refill. A patient was defined adherent when the MPR
was >80 %.

3.4 Statistical Analysis
Continuous variables were reported as mean and standard

deviation, whereas categorical variables were expressed as
numbers and percentages.

To investigate predictors of adherence, a multiple
logistic regression model was performed by considering
as possible predictors of adherence all collected variables
(age, gender, Charlson comorbidity index, pain status; AD
active substance). The model estimated the adjusted odds
ratios (adjORs) for each variable by computing all other
variables included in the analysis. For categorical vari-
ables, the most represented category was considered as
reference, whereas for continuous variables the first value
was considered as reference for the analysis.

A variable was defined a predictor of adherence when
the adjOR was statistically significant [i.e. its 95 % confi-
dence interval (CI) did not include 1], with a p value <0.05.
This approach was conducted on the overall cohort and
separately for the three exposure groups. All statistical
analyses were carried put using SPSS statistical software
for Windows, version 18.0.

4 Results

The study cohort included 88,755 subjects (5.9 % of resi-
dents) with at least one prescription of SSRI or SNRI
during the observational period: 33,054 (37 %) were cat-
egorised as naive patients, those already in treatment with
the same AD 51,867 (58 %) as already in treatment with
the same AD, 3814 (4 %) were classified as already in
treatment with different AD. Males represented 29 % of
the cohort and the average age was 61.3 &+ 17.7 years. The
percentage of male patients was slightly higher in the naive
group (32 %) and lower among patients already in treat-
ment group (27 % in both groups of subjects who were
already in treatment with AD). As expected, naive patients
were younger (average age 59.0 years) as compared to
those already in treatment (62.7 and 62.3 years, respec-
tively). Out of the overall cohort, 14.5 % of subjects
experienced at least a hospitalisation in the 12 months prior
to the index date: the majority had low (49 %) or medium
(45 %) Charlson comorbidity index and this distribution
was similar in the three exposure classes. A diagnosis of
pain was reported in 20 % of the cohort and was higher in
patients already in treatment with a different AD (25 %).
The most prescribed AD was paroxetine (26 % of the
whole cohort), followed by citalopram (21 %), sertraline
(19 %) and escitalopram (17 %). This ranking was similar
in all groups (Table 1).

The median of AD therapy duration during 1-year fol-
low-up was 5.5 months for the naive group, 12.4 for
patients already in treatment with the same AD, and 11.8
for those already in treatment with different AD. The
therapy duration (Fig. 1 panel a) was less than 3 months
especially in naive patients (41 %), whereas patients
already in treatment had a duration of therapy of
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Table 1 Socio-demographic, clinical and therapeutic characteristics of patients receiving antidepressants (SSRI or SNRI) during 2009 in three

Italian local health authorities

Total Naive Already in treatment Already in treatment
with same AD with different AD
N % N % N % N %
N 88,735 33,054 51,867 3814
Male 25,897 29 10,688 32 14,198 27 1011 27
Age (average £+ SD) 61.3 + 17.7 59.0 + 18.3 62.7 £ 17.2 62.3 + 172
Charlson index
Low (0) 43,059 49 17,078 52 24,344 47 1637 43
Medium (1-2) 39,633 45 13,643 41 24,100 46 1890 50
High (3-4) 4038 1522 2316 200 5
Very high (5+) 2005 811 1107 2 87
Pain* 17,699 20 6479 20 10,276 20 944 25
AD at the index date
Paroxetine 23,214 26 8255 25 14,159 27 800 21
Citalopram 18,442 21 7057 21 10,678 21 707 19
Duloxetine 3,012 1132 3 1619 3 261 7
Escitalopram 15,069 17 6942 21 7378 14 749 20
Fluoxetine 5,094 1665 5 3192 6 237 6
Fluvoxamine 627 1 163 0 431 33 1
Sertraline 16,691 19 5907 18 10,148 20 636 17
Venlafaxine 6,586 7 1933 6 4262 8 391 10

AD antidepressant, SNRI selective norepinephrine reuptake inhibitors, SSR/ selective serotonin reuptake inhibitors

2 At least one of the following conditions: dispensation of at least four packs of non-steroidal anti-inflammatory drugs (NSAIDs) (ATC:
MO1A*); previous rheumatologic and/or orthopaedic visits; previous laboratory tests for rheumatoid factor, previous hospital admissions for
cancer (ICD9: 140-239), previous hospitalisations related to diabetes (DRG: 213, 218, 219, 225) in combination with medications for diabetes
(ATC: A10) or neurological examination/angiological/peripheral vascular surgery

6—12 months (32 % of subjects in treatment with the same
AD and 32 % of those treated with different AD) or more
than 12 months (56 % of those in treatment with the same
AD and 41 % of those with different AD).

Switches occurred in 0.7 % of the entire cohort. These
modifications of therapy (Fig. 1 panel b) mostly consisted in
shifting between two different SSRIs, in all three groups
(76 % in naive patients, 69 % in patients already in treatment
with the same AD and 71 % in those with different AD).
Only a small proportion of patients, in all three groups,
experienced switching from SSRI to SNRI and vice versa,
whereas no switch from SNRI to another SNRI was found.

The level of adherence (Fig. 1 panel c) was evaluated by
excluding subjects without switch during the study period.
A low adherence with a MPR <60 % was recorded for
63 % of naive patients, for 27 % of patients already in
treatment with the same AD and for 51 % of those with
different AD. An adequate adherence (MPR > 80 %) was
found in 29, 58 and 39 % of categories (naive group,
already in treatment with the same AD group and already
in treatment with different AD group), respectively.

The analysis of predictors of adherent therapy (Table 2)
showed that female gender was related to a good adherence
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in the overall cohort (adjOR 1.15; 95 % CI 1.11-1.19) in
all three exposure classes. In comparison to an absence of
comorbidity, a rise in comorbidity degree was related to a
better therapy adherence (adjOR 1.24 for a medium degree
of comorbidity, and adjOR 1.22 for a high degree of
comorbidity). However, this correlation did not emerged in
patients with very high comorbidity. These results were
confirmed for naive subjects and for patients already in
treatment with the same AD. In patients with a diagnosis of
pain, the adherence level to AD therapy was low, espe-
cially in the naive group; indeed, in the whole cohort the
adOR was 0.89 with 95 % CI 0.86-0.93 and in naive class
adjOR was 0.83 with 95 % CI 0.78-0.90. The analysis of
adherence for different active substances found that all
ADs, with the exception of fluoxetine and venlafaxine,
were associated with a better adherence than paroxetine. In
particular, duloxetine and escitalopram showed a two-fold
increase in the likelihood of adherence in comparison with
paroxetine (adjOR 2.29 95 % CI 2.09-2.50 for duloxetine
and adjOR 2.08 95 % CI 1.99-2.17 for escitalopram).
These findings were consistent across all the three different
classes of exposure.
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Fig. 1 Measures of antidepressant (SSRI or SNRI) patterns of use:
therapy duration (a), switching (b) and adherence (c), grouped for the
three exposure classes (naive, already in treatment with the same drug
and already in treatment with different drug). In a denominators were
represented by the overall subjects in each group: naive 33,054;
already in treatment with the same AD 51,867; already in treatment
with different AD 3814. In b denominators were represented by
patients with at least one switch: naive 288; already in treatment with
the same AD 266; already in treatment with different AD 90. In
¢ denominators were represented by patients without switches in the
study period: naive 28,557; already in treatment with the same AD
45,482; already in treatment with different AD 2302. The error bars
represent 95 % confidence interval. AD antidepressants, SNRI sero-
tonin and norepinephrine reuptake inhibitors, SSRI selective serotonin
reuptake inhibitors, treat. treatment

5 Discussion

This study describes the prescription pattern of SSRIs and
SNRIs in an Italian setting, highlighting all clinically
important therapy modifications. The SSRI-SNRI pre-
scription rate found in our analysis is in line with similar
epidemiological studies conducted in different Italian areas
[19, 20].

In addition to previous studies in Italy [19-22], our
study showed that the inappropriate use of AD, in terms of
inadequate duration and low adherence level, concerns
especially naive patients rather than those already in
treatment with the same or with different AD. The duration
of AD therapy represents an important issue to achieve
clinical response in the treatment of depression, as reported
by the most authoritative guidelines underlining the
importance of continued medication for at least 6 months
after a remission of an episode of depression [9]. However,
ADs are prescribed for other disorders apart from depres-
sion (e.g. nocturnal enuresis, anxiety disorders, eating
disorders, sleeping disorders, migraine and neuropathic
pain), where standard recommendations did not exist
regarding the correct length of treatment, which often
lasted until symptom resolution.

Our data showed that 41 % of naive subjects were
treated with an AD for <3 months; therefore it should be
reasonable to assume this as an indicator (rate) of incorrect
use of ADs. The short duration could be related to adverse
effects of SSRIs/SNRIs (e.g. gastrointestinal disturbances,
sexual dysfunctions, weight gain, effect on sleep [23]),
which could scarcely be tolerated by some patients.

As regards switches between different ADs, our analysis
showed that, during 1-year follow-up, a small percentage
of subjects shifted between different SSRIs and, to a lesser
extent, from a SSRI to a SNRI. Although switches from a
SNRI to a SSRI were also observed, these occurred in a
negligible number of subjects, in accordance with the
guidelines that prefer SSRI as first-line treatment and to
change drug class only when the patient response is inad-
equate or SSRIs are not well tolerated [9].

Another important clinical aspect related to AD therapy,
and other chronic therapy, was represented by the level of
adherence. Our results showed inadequate adherence
>60 % of naive subjects. Also, this finding could be
interpreted as inappropriate treatment. Among predictors of
adherence, our analysis identified the patients’ clinical
status in terms of comorbidity complexity: subjects with
medium or high levels of comorbidity were more compli-
ant in comparison with those with a low level of comor-
bidity. By contrast, the very high level of comorbidity was
not associated to a good level of adherence. This last
finding could be related to the complexity of drug therapy
administered to these patients that, in some cases, might
compromise the continuous intake of AD. Our study also
highlighted that diagnosis of pain is quite common among
subjects receiving ADs and it is inversely related to
adherence. This result may be due to the lack of a need for
pharmacological treatment of depression secondary to
chronic pain. Consequently, the presence of pain should be
interpreted by the physician as an important factor to select
the appropriate treatment of the depression status of the
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Table 2 Predictors of 1-year adherence (medication possession ratio >80 %) to antidepressant therapy in a cohort of SSRI/SNRI users located
in three Italian local health authorities in 2009

Total Naive Already in treatment with Already in treatment with
same AD different AD
adiOR 95 % Cl p adiOR 95 % ClI p adiOR 95 % ClI p adiOR 95 % Cl p

Female vs. Male 1.15 1.11-1.19  0.000 1.10 1.04-1.16  0.001 1.06 1.02-1.11  0.005 1.30 1.08-1.59  0.007
Age (41 year) 1.00 1.00-1.00  0.000 0.99 0.99-1.00 0.000 1.00 1.00-1.00  0.001 0.99 0.99-1.00  0.005
Charlson index

Low (0) Ref

Medium (1-2) 1.24 1.20-1.28 0.000 1.19 1.12-1.26  0.000 1.27 1.22-1.33  0.000 1.11 0.91-1.35 0.288

High (3—4) 1.22 1.13-1.31  0.000 1.30 1.14-1.49 0.000 1.31 1.18-1.45 0.000 1.29 0.86-1.92  0.215

Very high (5+) 0.89 0.80-0.98 0.018 0.87 0.72-1.04 0.132 0.97 0.85-1.11 0.655 0.63 0.34-1.17 0.143
Pain® (Yes vs. No)  0.89 0.86-0.93  0.000 0.83 0.78-0.90  0.000 0.95 0.91-1.00 0.061 0.90 0.73-1.12  0.345
AD at the index date

Paroxetine Ref

Citalopram 1.39 1.33-1.45 0.000 1.19 1.10-1.29 0.000 1.74 1.65-1.84 0.000 1.27 0.97-1.66  0.085

Duloxetine 2.29 2.09-2.50 0.000 2.73 2.37-3.15 0.000 2.67 2.35-3.04 0.000 2.32 1.58-3.42  0.000

Escitalopram 2.08 1.99-2.17 0.000 2.75 2.55-2.96 0.000 2.45 2.30-2.62 0.000 1.93 1.49-2.50  0.000

Fluoxetine 1.04 0.97-1.11 0.281 0.77 0.67-0.89 0.000 1.13 1.04-1.23 0.003 0.71 0.46-1.11 0.136

Fluvoxamine 1.43 1.20-1.70  0.000 1.39 0.95-2.04 0.088 1.30 1.06-1.60 0.013 0.52 0.14-1.88 0.318

Sertraline 1.51 1.45-1.58 0.000 1.40 1.29-1.52  0.000 1.70 1.61-1.80 0.000 1.51 1.14-2.00 0.004

Venlafaxine 0.75 0.70-0.80  0.000 0.50 0.43-0.59 0.000 0.75 0.70-0.81 0.000 0.82 0.57-1.17 0.276

Bold indicates statistically significant values (p < 0.05)

AD antidepressant, adjOR adjusted odds ratio, CI confidence interval, MPR Medication Possession Ratio, Ref reference, SNRI selective
norepinephrine reuptake inhibitors, SSRI selective serotonin reuptake inhibitors

* At least one of the following conditions: dispensation of at least four packs of non-steroidal anti-inflammatory drugs (NSAIDs) (ATC:
MO1A*); previous rheumatologic and/or orthopaedic visits; previous laboratory tests for rheumatoid factor, previous hospital admissions for
cancer (ICD9: 140-239), previous hospitalizations related to diabetes (DRG: 213, 218, 219, 225) in combination with medications for diabetes

(ATC: A10) or neurological examination/angiological/peripheral vascular surgery

subject. However, the relationship between depression and
pain is bidirectional (i.e. pain and depression could influ-
ence each other) [24] and this should be taken into account
in the evaluation of poor adherence to AD therapy in the
presence of pain.

Our analysis also showed differences in terms of
adherence levels among active substances. In particular,
both duloxetine and escitalopram seem to achieve an
adequate level of adherence in comparison with paroxetine.
These findings are in line with previous studies that
reported escitalopram or both drugs as associated with a
higher adherence [19, 21, 25, 26]. This could be justified by
the different safety profiles of ADs (paroxetine resulted in
less tolerance than other SSRIs in specific adverse events
[27]) or by a channelling bias (when treating more severe
disorders, the physician is likely to resorts to newest ADs)
as argued by Poluzzi et al. [19].

5.1 Strengths and Limitation

The major strength of this study is represented by the large
population followed throughout a long time period. This
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has been possible by using complete administrative data-
bases, including validated data used in previous epidemi-
ological studies [28-30]. However, the high number of
subjects included in our analysis could have influenced the
statistical significance of some results, but not the clinical
implications of our findings.

Moreover, the identification of different exposure
groups should be mentioned, since it allows identifying the
actual inappropriate use of ADs. An additional strength is
the analysis of pain as key clinical variables among con-
founders; indeed pain is often related to depression as
reported by various authors [31, 32]. Finally, while various
pharmacoepidemiological investigations were performed
through administrative databases from local health
authorities located in the Tuscany region of Italy (e.g. [13,
14]), to our knowledge this is the first drug utilisation study
involving administrative data from a local health authority
located in the Sardinia region.

Conversely, our approach has various limitations and
weaknesses. The main limitation is the missing information
on the reason for therapy modification: the administrative
database did not collect these kinds of data. Moreover,
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Italian administrative databases did not have information
on diagnosis, clinical course or health status of subject.
Therefore, prescription data used in our study did not report
the indication of AD use and this could have generated a
misclassification of patients and could affect the interpre-
tation of our findings, as stated by other authors [33].
However, this is supposed to be a minor issue: results from
a study performed on databases recording the indication of
use showed that SSRIs and SNRIs were prescribed to treat
depression or feeling depressed in more than 50 % of cases
[33], and SSRI prescriptions emerged as main predictors of
depression when databases without indication were used to
conduct analysis on this illness [34].

Another limitation of our study derives from the use of
the Charlson index to evaluate the health status of each
subject. Because this index is based on diagnosis recorded
in hospital discharges, patients who did not require any
hospitalisation during the follow-up period could be mis-
classified for this condition. However, this approach is
widely used in epidemiology and it is considered a vali-
dated method to estimate the level of comorbidity of a
cohort of patients. Moreover, as proxy for pain status of
patients, we analysed only reimbursed prescriptions for
NSAIDs (although this approach could have generated an
incomplete identification of subjects suffering from pain,
the number of patients using opioids is negligible, con-
sidering that in Italy their consumption is 10-fold lower
than NSAIDs (2 vs. 23 DDD/1000 inhabitants/day [7]),
whereas the over-the-counter number of NSAIDs cannot be
captured using the reimbursed prescription databases. Also,
the strategy to detect pain status through cancer ICD-9-CM
codes could have generated a misclassification of subjects
affected by pain; nevertheless this approach is more rep-
resentative than using specific pain-related codes, often
underused by clinicians.

Finally, the strategies used to measure the treatment
duration and adherence did not take into account the pos-
sible gaps between prescriptions and this could have gen-
erated an overestimation of subjects with inadequate
duration of therapy, or a misclassification of discontinuing
patients as not adherent.

6 Conclusion

The present analysis suggests that the short duration and
low adherence of ADs occur especially at the initiation of
treatment. Therefore, physicians should balance the need to
prescribe these drugs, taking into account the great likeli-
hood of a short duration of treatment and a very low level
of adherence to continuous treatment. This analysis pro-
vides physicians with several socio-demographic and

clinical predictors, as useful tools to improve their pre-
scription of ADs.

Improvement in the appropriateness of AD prescriptions
will ultimately succeed in advancing the standard of care
for patients who were exposed to fewer adverse reactions
and better allocating the resources of the national health
systems.
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