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Abstract: We aimed to identify and compare medication profiles in populations with polypharmacy
between 2005 and 2015. We conducted a cross-sectional study using information from the Computer-
ized Database for Pharmacoepidemiologic Studies in Primary Care (BIFAP, Spain). We estimated the
prevalence of therapeutic subgroups in all individuals 15 years of age and older with polypharmacy
(≥5 drugs during ≥6 months) using the Anatomical Therapeutic Chemical classification system level
4, by sex and age group, for both calendar years. The most prescribed drugs were proton-pump
inhibitors (PPIs), statins, antiplatelet agents, benzodiazepine derivatives, and angiotensin-converting
enzyme inhibitors. The greatest increases between 2005 and 2015 were observed in PPIs, statins,
other antidepressants, and β-blockers, while the prevalence of antiepileptics was almost tripled. We
observed increases in psychotropic drugs in women and cardiovascular medications in men. By
patient´s age groups, there were notable increases in antipsychotics, antidepressants, and antiepilep-
tics (15–44 years); antidepressants, PPIs, and selective β-blockers (45–64 years); selective β-blockers,
biguanides, PPIs, and statins (65–79 years); and in statins, selective β-blockers, and PPIs (80 years
and older). Our results revealed important increases in the use of specific therapeutic subgroups, like
PPIs, statins, and psychotropic drugs, highlighting opportunities to design and implement strategies
to analyze such prescriptions’ appropriateness.
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1. Introduction

As the average age of the population increases worldwide, public health systems
should design and implement policies to adequately address the needs of an aging popu-
lation [1]. As we are getting older, various chronic diseases may appear and accumulate,
and we are potentially susceptible to receiving prescriptions of a variety of drugs. The
co-existence of multiple chronic conditions in the same person (sometimes referred to
as pluripathology or multimorbidity) and the use of many different medications at the
same time (known as polypharmacy) are amongst the most important challenges for both
clinicians and patients [2,3].

Patients with multiple chronic conditions and polypharmacy are more likely to expe-
rience additional morbidity and further prescriptions. The clinical management of these
patients needs to implement person-centered approaches to identify potentially inappropri-
ate medication; in some cases, polypharmacy is clinically appropriate [4]. Inappropriate (or
problematic) polypharmacy and appropriate polypharmacy may result in adverse reactions,
medication errors, low adherence, drug–drug and drug–disease interactions, therapeutic
cascades, higher use of healthcare services, and higher mortality risk [5–8]. Various tools
(such as Beers criteria and STOPP/START criteria) [9,10] and initiatives (for example,
the Joint Action Chrodis-Plus of the European Union) [11] have been developed to help
clinicians assess the clinical and pharmacological profile of patients with polypharmacy.

Spain has one of the highest life expectancy estimations in the world [12]. The pro-
portion of the Spanish population aged 65 and over has been increasing during the last
years: from 16.4% of the total population in 2008 to 19.4% in 2019 [13]. In a previous study,
we found that, although very common in the elderly, polypharmacy affects all ages and
both sexes [14]. We also showed that the prevalence of patients receiving at least five drugs
has tripled in Spain during 2005–2015 (p < 0.001): from 2.5% in 2005 to 8.9% of the total
population in 2015. Furthermore, we revealed significant differences in the prevalence of
polypharmacy between sexes (with higher prevalence in women) and age groups (partic-
ularly high among individuals 80 years of age and over; 36.7% in 2015). It was reported
that one in five prescriptions to elderly patients in primary care is inappropriate [15]. This
observation calls for a more in-depth study of medication profiles in the elderly, especially
in patients with polypharmacy. While the number of chronic medications may reveal risks
of adverse outcomes, identifying the most commonly prescribed medications could help
us discern possible targets for improvement; this is of particular importance considering
the continuously increasing prevalence of polypharmacy in an aging population. This
large-scale epidemiological study aimed to describe the medication profile of patients with
polypharmacy in 2015 in Spain and assessed possible differences with data from 2005
considering sex and age group.

2. Materials and Methods

We conducted a retrospective cross-sectional study using information from Electronic
Health Records (EHRs) registered in the Computerized Database for Pharmacoepidemio-
logic Studies in Primary Care (BIFAP) of the Spanish Agency of Medicines and Medical
Devices (AEMPS, Madrid, Spain). The detailed profile of the BIFAP database was previ-
ously described [16,17]. BIFAP is a real-world data source with information from EHRs
from patients who attended primary care facilities of the Spanish National Health System
from seven regions of Spain (Aragón, Asturias, Cantabria, Castilla y León, Madrid, Murcia,
and Navarra). Although there was heterogeneity in how the information was provided
to BIFAP because not all participating regions share the same software, all information
was harmonized into a unified data structure suitable to be used for pharmacoepidemi-
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ologic research purposes. Information collected included sociodemographic and clinical
data, amongst others. All information on drug prescriptions was organized following
Anatomical Therapeutic Chemical classification (ATC) codes up to the active substance
level, and it included the number of packages, intended duration, and dosage. Information
on the dispensation of medicines at pharmacies was being extracted from the e-prescription
system; however, if not available, data from paper-based prescriptions were used. Drugs
prescribed by hospital doctors, other specialists, or in the private health care setting, as
well as drugs dispensed without a prescription, were not systematically registered. The
main strength of BIFAP is its large sample size and its population-based nature; in 2020,
BIFAP included more than 13.5 million valid and anonymous EHRs of the Spanish National
Health System, corresponding to 29% of the Spanish population.

This study included information from EHRs of all patients 15 years of age and over
with polypharmacy during the calendar years 2005 (i.e., 66,459 individuals; 38,062 women,
28,397 men) and 2015 (i.e., 357,347 individuals; 199,334 women, 158,013 men). Definitions
and key-methodological details were described elsewhere [14]. A patient with polyphar-
macy was considered every person with a joint prescription of five or more courses of
treatment (CT) during a minimum of a six-month period. We defined CT as the continuous
prescription of medication at the chemical subgroup level of the Anatomical Therapeutic
Chemical classification (ATC level 4) during at least six months; CTs cannot occur twice
for the same person in one year. Cases with an interruption in the prescription (gap)
greater than 30 days were not included. By constructing CTs at the ATC level 4, each
course represented the chronic prescription (six months or more) of at least one active
ingredient in a given year. For prescriptions upon demand, with a valid 12-month period
during which the patient might use the medication if needed, a duration of 30 days for each
dispensation was assigned in order to avoid mistaking these prescriptions as a 12-month
continuous use. In the case of prescriptions for eye drops and topical formulations, we
only included those considered as chronic (S01E, drugs for glaucoma, and miotic agents)
and other prescriptions with ≥30 days of duration (D05A, antipsoriatic agents; D07A and
R01A, corticosteroids, and D11AX, other dermatological products). For each patient and
year, we considered only the period that maximizes the highest number of CTs. This study
focused on drug prescriptions recorded in EHRs from patients attended in primary care
facilities, taking into consideration intended duration but not dosage. We did not study
drug dispensations because such information was not homogeneous in all participating
regions in BIFAP during 2005–2015.

We estimated the prevalence of each ATC level 4 therapeutic subgroup in patients with
polypharmacy by sex and age group (15–44, 45–64, 65–79, and 80 years of age and over)
in 2005 and 2015. For such calculations, the number of patients who had a prescription
of an ATC level 4 subgroup during at least six months was used as a numerator. The
total number of patients with polypharmacy was used as a denominator; information
regarding the total number of patients with polypharmacy by age group is shown in the
Supplementary Material (Table S1 for the calendar year 2015 and Table S2 for the year
2005). For the analysis of the differences between sexes or age groups, we used Pearson’s
chi-squared test. Statistical analyses were conducted using SPSS version 24.0 (IBM Corp,
Armonk NY, USA), and statistical significance was set at p < 0.05.

This research project was approved by the Scientific Committee of BIFAP, meeting its
methodological and ethical requirements. BIFAP complies with the Spanish regulations for
the protection of personal data. All information included in this study was anonymized.

3. Results

The therapeutic groups C (cardiovascular system), N (nervous system), and A (al-
imentary tract and metabolism) accounted for more than 70% of the CTs in 2005 and
2015. Table 1 shows the 20 most commonly prescribed CTs in patients with polypharmacy
in both calendar years. The five most used chemical subgroups were: proton pump in-
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hibitors (PPIs), HMG CoA reductase inhibitors (statins), antiplatelet agents, benzodiazepine
derivatives-anxiolytics, and angiotensin-converting enzyme (ACE) inhibitors.

Table 1. Prevalence (%) of the 20 most frequently prescribed courses of treatment (ATC level 4) in patients with polypharmacy
in 2015 in both sexes and their prevalence in 2005.

ATC Level 4 a
Total Women Men

2015 2005 p 2015 2005 p 2015 2005 p p2015 p2005

A02BC Proton pump inhibitors 63.3 44.3 <0.001 65.2 45.3 <0.001 60.9 43 <0.001 <0.001 <0.001
C10AA HMG CoA b reductase inhibitors 53.5 41.7 <0.001 49.3 37.1 <0.001 58.9 47.9 <0.001 <0.001 <0.001
B01AC Platelet aggregation inhibitors excl. heparin 37.9 40.4 <0.001 29.9 31.9 <0.001 48 51.9 <0.001 <0.001 <0.001
N05BA Benzodiazepine derivatives 28.4 29.5 <0.001 35.8 36.2 0.091 19.1 20.4 <0.001 <0.001 <0.001
C09AA ACE inhibitors c, plain 21.6 25.7 <0.001 17.8 22.9 <0.001 26.4 29.5 <0.001 <0.001 <0.001
C03CA Sulfonamides, plain 20.6 18.5 <0.001 21.5 18.6 <0.001 19.4 18.4 <0.001 <0.001 0.547
C07AB Beta blocking agents, selective 20.1 12.9 <0.001 16.4 9.9 <0.001 24.7 16.8 <0.001 <0.001 <0.001
C08CA Dihydropyridine derivatives 15.8 19.1 <0.001 14.4 17.7 <0.001 17.6 21 <0.001 <0.001 <0.001
N02BE Anilides 15.7 13.2 <0.001 19.8 17.0 <0.001 10.6 8.1 <0.001 <0.001 <0.001
C09CA Angiotensin II receptor blockers, plain 15.7 14.1 <0.001 15.9 14.7 <0.001 15.5 13.4 <0.001 0.002 <0.001
N06AB Selective serotonin reuptake inhibitors 15.4 14.8 <0.001 20.4 19.6 <0.001 8.9 8.3 <0.001 <0.001 <0.001
A10BA Biguanides 15.2 11.6 <0.001 13.2 11.2 <0.001 17.6 12.2 <0.001 <0.001 <0.001
N06AX Other antidepressants 13.8 5.4 <0.001 17.6 6.8 <0.001 9.0 3.6 <0.001 <0.001 <0.001
C09DA Angiotensin II receptor blockers and diuretics 13.2 6.5 <0.001 14.3 7.2 <0.001 11.8 5.6 <0.001 <0.001 <0.001
H03AA Thyroid hormones 11.5 5.8 <0.001 17.3 8.8 <0.001 4.2 1.8 <0.001 <0.001 <0.001
G04CA Alpha-adrenoreceptor antagonists 10.4 5.4 <0.001 0.05 0.11 0.003 23.3 12.6 <0.001 <0.001 <0.001
B01AA Vitamin K antagonists 9.9 7.7 <0.001 8.7 7.0 <0.001 11.4 8.7 <0.001 <0.001 <0.001
A12AX Calcium, comb. with Vit. D and/or other drugs 9.4 7.8 <0.001 14.4 11.8 <0.001 3.1 2.4 <0.001 <0.001 <0.001
M04AA Preparations inhibiting uric acid production 9.3 5.8 <0.001 4.3 2.3 <0.001 15.5 10.6 <0.001 <0.001 <0.001
N03AX Other antiepileptics 9.1 3.1 <0.001 10.4 3.2 <0.001 7.6 2.9 <0.001 <0.001 0.025

a chemical subgroup level of the Anatomical Therapeutic Chemical Classification; b β-Hydroxy β-methylglutaryl-CoA; c angiotensin-
converting-enzyme inhibitors. p2015 and p2005 represent the p-values of the comparisons between the sexes in 2015 and 2005, respectively.
p-values were calculated with Pearson’s chi-squared test.

There were significant increases in the prevalence of prescriptions of PPIs, statins, other
antidepressants, and β-blockers. The prescription of other antidepressants (mirtazapine,
duloxetine, venlafaxine, and trazodone, amongst others), angiotensin II antagonists and
diuretics, thyroid hormones, and α-adrenergic antagonists were almost doubled in 2015
in comparison to 2005; the prescription of other antiepileptics (gabapentin, pregabalin,
lamotrigine, and topiramate, among others) was almost tripled.

Table 1 shows the 20 most frequently prescribed CTs by sex. In women, we observed
a high prescription of psychotropic drugs, like anxiolytics, selective serotonin reuptake
inhibitors, and other antidepressants; the prevalence of the latest increased notably. We
did not observe a significant difference in the prevalence of benzodiazepine derivatives
prescriptions between 2005 and 2015 in women. Anilides (such as paracetamol) were
amongst the most common medications only in women, as well as it was the prescription
of thyroid hormones which increased considerably in 2015 (almost doubled). In men, a
cardiovascular profile was observed; in addition to antiplatelet drugs, ACE inhibitors, and
sulfonamides, we also found β-blockers, dihydropyridine derivatives, and biguanides
amongst the most commonly prescribed medications. In men with polypharmacy, the
prescription of α-adrenergic antagonists was almost doubled.

Statistically significant differences were observed between sexes in both calendar
years regarding the prevalence of the most commonly prescribed drugs in the population
with polypharmacy (Table 1). An exception was the prescription of sulfonamides in 2005,
with no significant difference between men and women.

Table 2 shows the 20 most commonly prescribed CTs by age group. In the population
15–44 years, there were significant differences in the prescription of antipsychotics, other
antidepressants, other antiepileptics, propionic acid derivatives, and some antipsychotics
(diazepines, oxazepines, thiazepines, and oxepines). The prevalence of these antipsychotics
(ATC code N05AH) was high in the population 15–44 years in 2015 (15.3%, versus 9.1%
in 2005; p < 0.001). Another pharmacological group was not amongst the twenty most
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commonly prescribed drugs in 2015, but with a high prevalence in this age group (14.0%
in 2015, versus 5.8% in 2005; p < 0.001) were the propionic acid derivatives (ATC code
N05AH). In the population 45–64 years old, the prescription of other antidepressants was
considerably increased, and we also observed an increase in the prescription of proton
pump inhibitors and selective β-blockers. In patients 65–79 years of age, we observed
an increase in the use of selective β-blockers, biguanides, proton pump inhibitors, and
statins. In the population aged 80 years and over, we found higher use of statins, selective
β-blockers, biguanides, other antidepressants, and proton pump inhibitors in 2015.

Table 2. Prevalence (%) of the 20 most frequently prescribed courses of treatment (ATC level 4) in patients with polypharmacy
in 2015 according to age group and their prevalence in 2005.

ATC Level 4 a
15–44 Years Old 45–64 Years Old 65–79 Years Old 80 Years Old and Over

2015 2005 p 2015 2005 p 2015 2005 p 2015 2005 p

A02BC Proton pump inhibitors 50.0 41.6 <0.001 59.8 42.8 <0.001 62.7 44.0 <0.001 67.0 46.5 <0.001
C10AA HMG CoA b reductase inhibitors 20.7 24.8 0.001 55.3 50.2 <0.001 60.6 45.7 <0.001 46.7 27.3 <0.001
B01AC Platelet aggregation inhibitors excl. heparin 11.9 18.3 <0.001 32.8 37.6 <0.001 38.7 40.6 <0.001 41.6 44.5 <0.001
N05BA Benzodiazepine derivatives 39.2 41.7 0.093 30.7 32.3 0.091 26.9 28.3 <0.001 28.0 28.2 0.551
C09AA ACE inhibitors c, plain 11.6 14.7 0.001 22.3 27.1 <0.001 21.9 25.8 <0.001 21.6 25.4 <0.001
C03CA Sulfonamides, plain 4.7 9.4 <0.001 9.5 12.7 <0.001 16.5 16.9 0.140 32.5 27.9 <0.001
C07AB Beta blocking agents, selective 9.0 12.8 <0.001 20.6 18.3 <0.001 22.0 13.3 <0.001 18.3 7.2 <0.001
C08CA Dihydropyridine derivatives 5.5 11.8 <0.001 13.4 17.4 <0.001 16.7 19.8 <0.001 16.8 19.8 <0.001
N02BE Anilides 10.5 7.2 <0.001 10.9 8.4 <0.001 13.9 12.8 <0.001 21.0 18.6 <0.001
C09CA Angiotensin II receptor blockers, plain 6.7 8.6 0.016 14.0 14.2 0.504 16.5 15.0 <0.001 16.5 12.8 <0.001
N06AB Selective serotonin reuptake inhibitors 24.0 25.3 0.296 17.2 17.9 0.048 13.9 13.2 0.001 15.4 14.4 0.001
A10BA Biguanides 6.5 7.0 0.511 17.0 17.1 0.767 17.8 12.4 <0.001 11.7 5.7 <0.001
N06AX Other antidepressants 22.4 12.4 <0.001 15.9 6.8 <0.001 11.3 4.6 <0.001 14.8 5.2 <0.001
C09DA Angiotensin II receptor blockers and diuretics 2.1 2.2 0.829 9.8 6.6 <0.001 15.2 7.3 <0.001 13.6 5.2 <0.001
H03AA Thyroid hormones 13.5 6.0 <0.001 13.6 7.7 <0.001 12.3 5.8 <0.001 9.3 4.1 <0.001
G04CA Alpha-adrenoreceptor antagonists 0.6 1.0 0.066 4.2 2.7 <0.001 11.9 6.6 <0.001 12.8 5.9 <0.001
B01AA Vitamin K antagonists 2.4 2.0 0.461 4.9 5.6 <0.001 9.9 8.5 <0.001 13.4 8.4 <0.001
A12AX Calcium, comb. with Vit. D and/or other drugs 5.1 5.4 0.681 7.0 7.2 0.446 9.9 8.4 <0.001 10.4 7.2 <0.001
M04AA Preparations inhibiting uric acid production 3.2 4.2 0.091 7.5 6.1 <0.001 10.0 6.1 <0.001 10.0 5.1 <0.001
N03AX Other antiepileptics 25.1 14.9 <0.001 12.9 4.6 <0.001 8.0 2.6 <0.001 7.2 1.9 <0.001

a chemical subgroup level of the Anatomical Therapeutic Chemical Classification; b β-Hydroxy β-methylglutaryl-CoA; c angiotensin-
converting-enzyme inhibitors. p values were calculated with the Pearson’s chi-squared test.

We observed statistically significant differences between the age groups regarding the
prevalence of the 20 most commonly prescribed drugs in the population with polyphar-
macy (p ≤ 0.001) in both calendar years; the list of the most prescribed drugs and the
corresponding p values are shown in the Supplementary Material (Table S1 for the year
2015 and Table S2 for the year 2005).

4. Discussion

We identified different drug prescription profiles in the Spanish population with
polypharmacy between 2005 and 2015, with a different evolution regarding sex and age
groups. Further, we revealed significant differences in the prevalence of the most com-
monly prescribed drugs between men and women, and between the age groups, in both
calendar years. Our findings showed room for improving the prescription of various
therapeutic groups according to the existing scientific evidence, including PPIs, statins,
and benzodiazepine derivatives.

According to the Spanish National Health Survey 2011–2012, pain, allergies, locomo-
tor, cardiovascular, and mental health problems were amongst the most frequent chronic
health conditions in the Spanish population; in 2017, the profile was similar, with a higher
prevalence of cardiovascular and locomotor morbidity [18]. These observations were con-
sistent with our results, where the majority of the prescribed CTs were medications for
cardiovascular, neurologic, gastroenterological, and metabolic conditions. Similar results
have been reported in the literature. The IBenC Study revealed that cardiovascular and anti-
ulcer drugs were used by more than one-third of home-care patients with polypharmacy
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in six European countries, followed by paracetamol, anti-osteoporosis drugs, and benzodi-
azepines [19]. A study in Italy showed that the co-prescription of one drug for peptic ulcer
and gastro-esophageal reflux disease, one antithrombotic agent, and three cardiovascular
medications were very common among individuals with polypharmacy [20]. Regarding
pain, only paracetamol and other antiepileptics that may be indicated for this purpose
were found amongst the most commonly prescribed CTs in our study population; this
could suggest a possible underreporting of chronic pain medications and an on-demand
prescription. A previous study estimated that the prevalence of self-medication in peo-
ple over 60 years of age ranged between 20 and 60%, with analgesics and nonsteroidal
anti-inflammatory drugs being the most commonly self-medicated drugs [21]. The high
prevalence of antiepileptics, also used for pain and as a safe and effective method for
discontinuing long-term benzodiazepine therapy in patients with generalized anxiety
disorder [22–24], needs further research.

It was estimated that one in ten Spanish adults aged 40–79 years has frequent symp-
toms of gastroesophageal reflux [25], while the incidence of peptic ulcer was one case
per thousand person-years [26]. The increase in the chronic use of PPIs and their high
prevalence were not consistent with the prevalence of the main health problems treated
with these drugs. Possible explanations for the increased prescription of PPIs could be
the frequent use of antiplatelet drugs and self-medication with propionic acid derivatives.
Our results regarding the high prevalence of PPIs, especially in the elderly, were in line
with findings from other studies [19,20,27–29], suggesting that there was considerable
room for improvement regarding the chronic use of PPIs; rational deprescribing of this
pharmacological group in selected patients might be a good first step to reduce the risk
of adverse events and hospitalizations [30]. There were warnings about their increasing
consumption worldwide in both primary and hospital care settings [31,32]: their prolonged
use was related to the risk of many adverse events [33,34], so they should be used for
specific indications at the minimum effective dose and during the shortest possible pe-
riod [9,35]. A recently published study reported a high prevalence of legacy prescribing
(despite initial appropriateness, prescribing was not discontinued after the usual effective
or recommended period) of PPIs [36]; the authors hypothesized that it might represent an
important issue, contributing to inappropriate polypharmacy. The same study revealed
a high prevalence of co-prescriptions of PPIs and antidepressants, suggesting possible
therapeutic cascades [36,37].

In our study, statins were the second most frequently prescribed therapeutic subgroup
in patients with polypharmacy. The increased use of statins was well known in the
literature [19,20,27,28], and it became a matter of concern [28,38]. In general, primary
prevention with statins was focused on patients 40–75 years old. Primary prevention
with statins in patients 75 years old and over was an area of uncertainty; a recent review
concluded that clinicians should assess each case individually through person-centered
approaches, considering the risks and benefits of its use in this population [39]. In addition,
some side effects related to the use of statins (like myalgia and insomnia) could result in
therapeutic cascades.

The joint consumption of anxiolytics and hypnotics in Spain increased by 57.4% in the
period 2000–2012, from 56.7 defined daily dose per thousand inhabitants per day (DHD)
in 2000 to 89.3 DHD in 2012 [40]. Our results showed that benzodiazepine derivatives
were the fourth most prescribed therapeutic subgroup, the second in the population aged
15–44 years, and the fifth in patients 80 years and over. The high prevalence of benzo-
diazepine prescriptions was a common finding in the literature. In a recently published
study among randomly selected individuals 75 years of age and older, all prescriptions of
benzodiazepine derivatives were found to be inappropriate [29]. Another study reported
that approximately two in three prescriptions of benzodiazepine derivatives in people
80 years old and over were inappropriate, with a high probability of adverse events [41].
In general terms, the use of benzodiazepine derivatives was not recommended for a period
longer than three months [42], so these results could indicate potentially inappropriate
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prescriptions. Amongst the etiological factors of the benzodiazepine derivatives overuse
could be the polypharmacy itself [41,43]. Benzodiazepines, antipsychotics, and opioids
have significant adverse effects on the elderly and can be successfully deprescribable [30].
In our study, although opioids were not amongst the most commonly prescribed medi-
cations, we observed a three-fold increase in the prevalence of such prescriptions (ATC
code N02A) between 2005 and 2015; this was a red-flag finding considering the harmful
interactions of these drugs with other pharmacological groups, such as benzodiazepine
derivatives [44–46]. According to data from the AEMPS, the use of antidepressants in Spain
was tripled between 2000 and 2013 [47]. This was consistent with our results, especially in
women and the population aged 15–44 years old. This notable increase suggested excessive
use, despite the availability of other effective therapies and the high risk of adverse events
in the elderly [48].

The prescription of thyroid hormones reached 11.5% of the population with polyphar-
macy, being 4.2 times higher in women than in men. A previous study in the general
population 15 years of age and overestimated that the prevalence of hypothyroidism was
4.7% (lower than the suggested in the present study among patients with polypharmacy),
being 4.5 times more frequent in women than in men (similar to our results) [49]. A similar
comparison could be made with the original cohort of the Framingham Study, in patients
60 years of age and over with a prevalence of hypothyroidism around 4.4%, being 3.5 times
higher in women [50].

The association of hyperuricemia with metabolic syndrome and increased cardiovas-
cular risk was well known in the medical literature [2,51,52]. In this study, we found that
9.3% of the patients with polypharmacy were prescribed inhibitors of uric acid production
in 2015, with a prevalence ratio of 1.6 compared to 2005. This increase could be explained,
in part, by the greater use of drugs for cardiovascular diseases with aging.

The methodology we followed made it possible to identify the prescribed treatments’
duration and exclude drugs used for acute conditions. However, the number of prescribed
drugs might be underestimated by calculating CTs at ATC level 4 (they may contain more
than one active ingredient) and by assessing polypharmacy from January to December
of each calendar year (it might shorten the estimated duration of some prescriptions).
Using the ATC level 4, we avoided considering any changes of active ingredients into the
same therapeutic subgroup (for example, the change from lansoprazole to omeprazole)
as different CTs. The present study aimed to analyze the pharmacological therapeutic
burden that the clinicians prescribe, regardless of the patients’ degree of subsequent use.
No hospital or private center prescriptions were considered, no non-prescription drug
dispensations, or possible self-medication.

5. Conclusions

This study identified differences between medication profiles in patients with polyphar-
macy according to sex and age group. Our data revealed important increases in the use
of specific therapeutic subgroups (such as proton pump inhibitors, statins, psychotropic
drugs), highlighting opportunities to design and implement specific strategies that could
analyze the appropriateness of such prescriptions and the contribution of medical inno-
vations in the clinical management of the patients, especially in women and the elderly.
Proper management of a relatively small number of therapeutic subgroups could positively
impact the patients’ health. For the proper management of patients with polypharmacy, it
was necessary to consider the morbidity burden, sex, age, socio-economic factors, along
with the patient’s involvement in decision-making. Large-scale pharmacoepidemiologic
studies are essential to raise new hypotheses and implement clinical tools that could
help healthcare professionals in therapeutic decision processes, especially in patients with
multimorbidity and polypharmacy.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18094754/s1, Table S1: Prevalence (%) of the 20 most frequently prescribed courses of
treatment (ATC level 4) in pa-tients with polypharmacy in 2015 according to age group. Table S2:

https://www.mdpi.com/article/10.3390/ijerph18094754/s1
https://www.mdpi.com/article/10.3390/ijerph18094754/s1


Int. J. Environ. Res. Public Health 2021, 18, 4754 8 of 10

Prevalence (%) of the 20 most frequently prescribed courses of treatment (ATC level 4) in patients
with polypharmacy in 2005 according to age group.

Author Contributions: Conceptualization, M.Á.H.-R. and I.I.-S.; methodology, M.Á.H.-R., F.G.-R.,
F.M.-G., R.O.-S., Ó.E.-J., M.S.-M., M.P.A.-A., B.F.-S.J. and J.I.d.J.-R.; formal analysis, M.Á.H.-R., E.S.-V.,
C.V.-C. and V.P.-L.; resources, M.Á.H.-R.; data curation, M.Á.H.-R. and E.S.-V.; writing—original draft
preparation, I.I.-S., F.G.-R., Ó.E.-J. and M.P.A.-A.; writing—review and editing, M.Á.H.-R., E.S.-V.,
C.V.-C., F.M.-G., V.P.-L., R.O.-S., M.S.-M., B.F.-S.J., and J.I.d.J.-R.; visualization, F.G.-R. and M.P.A.-A.;
supervision, M.Á.H.-R. and I.I.-S. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This research project was approved by the Scientific Com-
mittee of the Computerized Database for Pharmacoepidemiologic Studies in Primary Care (BIFAP),
managed by the Spanish Agency of Medicines and Medical Devices (AEMPS, Madrid, Spain), meet-
ing its methodological and ethical requirements. BIFAP complies with the Spanish regulations for
the protection of personal data. All information included in this study is anonymized.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data used in this study cannot be publicly shared, because of
restrictions imposed by the Computerized Database for Pharmacoepidemiologic Studies in Primary
Care (BIFAP) of the Spanish Agency of Medicines and Medical Devices (AEMPS, Madrid, Spain).
Researchers who wish to access the data should get in touch with BIFAP.

Acknowledgments: The authors thank the primary care general practitioners and pediatricians
participating in the BIFAP for their collaboration and the BIFAP working group for its great dedication
and support in developing the study protocol. The authors sincerely thank Eva Giménez Labrador
for her contribution to the statistical processing of the data.

Conflicts of Interest: The data used in this study form part of the Computerized Database for Phar-
macoepidemiologic Studies in Primary Care (BIFAP) managed by the Spanish Agency of Medicines
and Medical Devices (AEMPS, Madrid, Spain). The results, discussion, and conclusions of the study
are those of the authors alone and in no way represent the position of the AEMPS on this subject. The
authors declare that they have no conflicts of interest in relation to this study, which has not received
public or private funding.

References
1. United Nations Department of Economic and Social Affairs. World Population Ageing 2017-Highlights (ST/ESA/SER.A/397); United

Nations: New York, NY, USA, 2017.
2. Ioakeim-Skoufa, I.; Poblador-Plou, B.; Carmona-Pírez, J.; Díez-Manglano, J.; Navickas, R.; Gimeno-Feliu, L.A.; González-Rubio, F.;

Jureviciene, E.; Dambrauskas, L.; Prados-Torres, A.; et al. Multimorbidity Patterns in the General Population: Results from the
EpiChron Cohort Study. Int. J. Environ. Res. Public Health 2020, 17, 4242. [CrossRef]

3. Marengoni, A.; Nobili, A.; Onder, G. Best Practices for Drug Prescribing in Older Adults: A Call for Action. Drugs Aging 2015, 32,
887–890. [CrossRef]

4. Payne, R.A. The epidemiology of polypharmacy. Clin. Med. J. R Coll Physicians Lond. 2016, 16, 465–469. [CrossRef]
5. Hadler, A.; Sutton, S.; Osterberg, L. The Wiley Handbook of Healthcare Treatment Engagement: Theory, Research, and Clinical Practice,

1st ed.; Wiley: West Sussex, UK, 2020.
6. Maher, R.L.; Hanlon, J.; Hajjar, E.R. Clinical consequences of polypharmacy in elderly. Expert Opin. Drug Saf. 2014, 13, 57–65.

[CrossRef]
7. Weng, M.C.; Tsai, C.F.; Sheu, K.L.; Lee, Y.T.; Lee, H.C.; Tzeng, S.L.; Ueng, K.C.; Chen, C.C.; Chen, S.C. The impact of number of

drugs prescribed on the risk of potentially inappropriate medication among outpatient older adults with chronic diseases. QJM
2013, 106, 1009–1015. [CrossRef]

8. Menditto, E.; Gimeno Miguel, A.; Moreno Juste, A.; Poblador Plou, B.; Aza Pascual-Salcedo, M.; Orlando, V.; González Rubio, F.;
Prados Torres, A. Patterns of multimorbidity and polypharmacy in young and adult population: Systematic associations among
chronic diseases and drugs using factor analysis. PLoS ONE 2019, 14, e0210701. [CrossRef]

9. 2019 American Geriatrics Society Beers Criteria®Update Expert Panel. American Geriatrics Society 2019 Updated AGS Beers
Criteria®for Potentially Inappropriate Medication Use in Older Adults. J. Am. Geriatr. Soc. 2019, 67, 674–694. [CrossRef]

10. Gallagher, P.; Ryan, C.; Byrne, S.; Kennedy, J.; O’Mahony, D. STOPP (Screening Tool of Older Person’s Prescriptions) and START
(Screening Tool to Alert doctors to Right Treatment). Consensus validation. Int. J. Clin. Pharmacol. Ther. 2008, 46, 72–83. [CrossRef]
[PubMed]

http://doi.org/10.3390/ijerph17124242
http://doi.org/10.1007/s40266-015-0324-3
http://doi.org/10.7861/clinmedicine.16-5-465
http://doi.org/10.1517/14740338.2013.827660
http://doi.org/10.1093/qjmed/hct141
http://doi.org/10.1371/journal.pone.0210701
http://doi.org/10.1111/jgs.15767
http://doi.org/10.5414/CPP46072
http://www.ncbi.nlm.nih.gov/pubmed/18218287


Int. J. Environ. Res. Public Health 2021, 18, 4754 9 of 10

11. Rodriguez-Blazquez, C.; João Forjaz, M.; Gimeno-Miguel, A.; Bliek-Bueno, K.; Poblador-Plou, B.; Pilar Luengo-Broto, S.; Guerrero-
Fernández de Alba, I.; Maria Carriazo, A.; Lama, C.; Rodríguez-Acuña, R.; et al. Assessing the Pilot Implementation of the
Integrated Multimorbidity Care Model in Five European Settings: Results from the Joint Action CHRODIS-PLUS. Int. J. Environ.
Res. Public Health 2020, 17, 5268. [CrossRef] [PubMed]

12. Foreman, K.J.; Marquez, N.; Dolgert, A.; Fukutaki, K.; Fullman, N.; McGaughey, M.; Pletcher, M.A.; Smith, A.E.; Tang, K.; Yuan,
C.W.; et al. Forecasting life expectancy, years of life lost, and all-cause and cause-specific mortality for 250 causes of death:
Reference and alternative scenarios for 2016–40 for 195 countries and territories. Lancet 2018, 392, 2052–2090. [CrossRef]

13. Eurostat. Proportion of Population Aged 65 and Over. Available online: https://ec.europa.eu/eurostat/databrowser/view/tps0
0028/default/table?lang=en (accessed on 21 March 2021).

14. Hernández-Rodríguez, M.Á.; Sempere-Verdú, E.; Vicens-Caldentey, C.; González-Rubio, F.; Miguel-García, F.; Palop-Larrea, V.;
Orueta-Sánchez, R.; Esteban-Jiménez, Ó.; Sempere-Manuel, M.; Arroyo-Aniés, M.P.; et al. Evolution of polypharmacy in a spanish
population (2005–2015): A database study. Pharmacoepidemiol. Drug Saf. 2020, 29, 433–443. [CrossRef] [PubMed]

15. Opondo, D.; Eslami, S.; Visscher, S.; de Rooij, S.E.; Verheij, R.; Korevaar, J.C.; Abu-Hanna, A. Inappropriateness of medication
prescriptions to elderly patients in the primary care setting: A systematic review. PLoS ONE 2012, 7, e43617. [CrossRef] [PubMed]

16. Maciá-Martínez, M.A.; Gil, M.; Huerta, C.; Martín-Merino, E.; Álvarez, A.; Bryant, V.; Montero, D.; BIFAP Team. Base de Datos
para la Investigación Farmacoepidemiológica en Atención Primaria (BIFAP): A data resource for pharmacoepidemiology in Spain.
Pharmacoepidemiol. Drug Saf. 2020, 29, 1236–1245. [CrossRef] [PubMed]

17. BIFAP Base de Datos Para la Investigación Farmacoepidemiológica en Atención Primaria. Available online: http://www.bifap.
org/ (accessed on 21 March 2021).

18. Instituto Nacional de Estadística (INE). Encuesta Nacional de Salud. Resultados. Available online: https://www.ine.es/dyngs/
INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176783&menu=resultados&idp=1254735573175#!tabs-125473619565
0 (accessed on 21 March 2021).

19. Giovannini, S.; van der Roest, H.G.; Carfì, A.; Finne-Soveri, H.; Garms-Homolová, V.; Declercq, A.; Jónsson, P.V.; van Hout, H.;
Vetrano, D.L.; Gravina, E.M.; et al. Polypharmacy in Home Care in Europe: Cross-Sectional Data from the IBenC Study. Drugs
Aging 2018, 35, 145–152. [CrossRef]

20. Valent, F. Polypharmacy in the general population of a Northern Italian area: Analysis of administrative data. Ann. Ist Super
Sanita 2019, 55, 233–239.

21. Jerez-Roig, J.; Medeiros, L.F.; Silva, V.A.; Bezerra, C.L.; Cavalcante, L.A.; Piuvezam, G.; Souza, D.L. Prevalence of self-medication
and associated factors in an elderly population: A systematic review. Drugs Aging 2014, 31, 883–896. [CrossRef]

22. Johansen, M.E. Gabapentinoid Use in the United States 2002 Through 2015. JAMA Intern. Med. 2018, 178, 292–294. [CrossRef]
23. Goodman, C.W.; Brett, A.S. Gabapentin and Pregabalin for Pain-Is Increased Prescribing a Cause for Concern? N. Engl. J. Med.

2017, 377, 411–414. [CrossRef]
24. Hadley, S.J.; Mandel, F.S.; Schweizer, E. Switching from long-term benzodiazepine therapy to pregabalin in patients with

generalized anxiety disorder: A double-blind, placebo-controlled trial. J. Psychopharmacol. 2012, 26, 461–470. [CrossRef]
25. Diaz-Rubio, M.; Moreno-Elola-Olaso, C.; Rey, E.; Locke, G.R.; Rodriguez-Artalejo, F. Symptoms of gastro-oesophageal reflux:

Prevalence, severity, duration and associated factors in a Spanish population. Aliment. Pharmacol. Ther. 2004, 19, 95–105.
[CrossRef]

26. Lin, K.J.; García Rodríguez, L.A.; Hernández-Díaz, S. Systematic review of peptic ulcer disease incidence rates: Do studies
without validation provide reliable estimates? Pharmacoepidemiol. Drug Saf. 2011, 20, 718–728. [CrossRef] [PubMed]

27. Hales, C.M.; Servais, J.; Martin, C.B.; Kohen, D. Prescription Drug Use Among Adults Aged 40–79 in the United States and
Canada. NCHS Data Brief 2019, 347, 1–8.

28. Oktora, M.P.; Denig, P.; Bos, J.H.J.; Schuiling-Veninga, C.C.M.; Hak, E. Trends in polypharmacy and dispensed drugs among
adults in the Netherlands as compared to the United States. PLoS ONE 2019, 14, e0214240. [CrossRef] [PubMed]

29. Petrini, E.; Caviglia, G.P.; Pellicano, R.; Saracco, G.M.; Morino, M.; Ribaldone, D.G. Risk of drug interactions and prescription
appropriateness in elderly patients. Ir. J. Med. Sci. 2020, 189, 953–959. [CrossRef] [PubMed]

30. Williams, S.; Miller, G.; Khoury, R.; Grossberg, G.T. Rational deprescribing in the elderly. Ann. Clin. Psychiatry 2019, 31, 144–152.
[PubMed]

31. Urzal, J.; Pedro, A.B.; Oliveira, I.F.; Romero, I.; Achega, M.; Correia, I.; Aldomiro, F.; Augusto, J. Inappropriate Prescribing to
Elderly Patients in an Internal Medicine Ward. Acta Med. Port. 2019, 32, 141–148. [CrossRef]

32. Forgacs, I.; Loganayagam, A. Overprescribing proton pump inhibitors. BMJ 2008, 336, 2. [CrossRef]
33. Strand, D.S.; Kim, D.; Peura, D.A. 25 years of proton pump inhibitors: A comprehensive review. Gut Liver 2017, 11, 27–37.

[CrossRef]
34. Xie, Y.; Bowe, B.; Yan, Y.; Xian, H.; Li, T.; Al-Aly, Z. Estimates of all cause mortality and cause specific mortality associated with

proton pump inhibitors among US veterans: Cohort study. BMJ 2019, 365, l1580. [CrossRef]
35. Kanno, T.; Moayyedi, P. Proton Pump Inhibitors in the Elderly, Balancing Risk and Benefit: An Age-Old Problem. Curr.

Gastroenterol. Rep. 2019, 21, 65. [CrossRef]
36. Mangin, D.; Lawson, J.; Cuppage, J.; Shaw, E.; Ivanyi, K.; Davis, A.; Risdon, C. Legacy Drug-Prescribing Patterns in Primary Care.

Ann. Fam. Med. 2018, 16, 515–520. [CrossRef]
37. Rochon, P.A.; Gurwitz, J.H. The prescribing cascade revisited. Lancet 2017, 389, 1778–1780. [CrossRef]

http://doi.org/10.3390/ijerph17155268
http://www.ncbi.nlm.nih.gov/pubmed/32707791
http://doi.org/10.1016/S0140-6736(18)31694-5
https://ec.europa.eu/eurostat/databrowser/view/tps00028/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tps00028/default/table?lang=en
http://doi.org/10.1002/pds.4956
http://www.ncbi.nlm.nih.gov/pubmed/31908111
http://doi.org/10.1371/journal.pone.0043617
http://www.ncbi.nlm.nih.gov/pubmed/22928004
http://doi.org/10.1002/pds.5006
http://www.ncbi.nlm.nih.gov/pubmed/32337840
http://www.bifap.org/
http://www.bifap.org/
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176783&menu=resultados&idp=1254735573175#!tabs-1254736195650
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176783&menu=resultados&idp=1254735573175#!tabs-1254736195650
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176783&menu=resultados&idp=1254735573175#!tabs-1254736195650
http://doi.org/10.1007/s40266-018-0521-y
http://doi.org/10.1007/s40266-014-0217-x
http://doi.org/10.1001/jamainternmed.2017.7856
http://doi.org/10.1056/NEJMp1704633
http://doi.org/10.1177/0269881111405360
http://doi.org/10.1046/j.1365-2036.2003.01769.x
http://doi.org/10.1002/pds.2153
http://www.ncbi.nlm.nih.gov/pubmed/21626606
http://doi.org/10.1371/journal.pone.0214240
http://www.ncbi.nlm.nih.gov/pubmed/30901377
http://doi.org/10.1007/s11845-019-02148-8
http://www.ncbi.nlm.nih.gov/pubmed/31786720
http://www.ncbi.nlm.nih.gov/pubmed/31046036
http://doi.org/10.20344/amp.10683
http://doi.org/10.1136/bmj.39406.449456.BE
http://doi.org/10.5009/gnl15502
http://doi.org/10.1136/bmj.l1580
http://doi.org/10.1007/s11894-019-0732-3
http://doi.org/10.1370/afm.2315
http://doi.org/10.1016/S0140-6736(17)31188-1


Int. J. Environ. Res. Public Health 2021, 18, 4754 10 of 10

38. van der Linden, M. Behandeling van gastro-oesofageale reflux en dyspepsie met H2-receptorblokkerende geneesmiddelen en pro-
tonpompremmers. Gebu 2009, 43, 37–43. Available online: https://www.ge-bu.nl/artikel/behandeling-van-gastrooesofageale-
reflux-en-dyspepsie-met-h2receptorblokkerende-geneesmiddelen-en-protonpompremmers?full (accessed on 20 April 2021).

39. Hawley, C.E.; Roefaro, J.; Forman, D.E.; Orkaby, A.R. Statins for Primary Prevention in Those Aged 70 Years and Older: A Critical
Review of Recent Cholesterol Guidelines. Drugs Aging 2019, 36, 687–699. [CrossRef] [PubMed]

40. Agencia Española de Medicamentos y Productos Sanitarios. Utilización de Medicamentos Ansiolíticos e Hipnóticos En España
Durante El Periodo 2000–2012. 2014. Available online: https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/
docs/ansioliticos_hipnoticos-2000-2012.pdf?x98091 (accessed on 21 March 2021).

41. Airagnes, G.; Pelissolo, A.; Lavallée, M.; Flament, M.; Limosin, F. Benzodiazepine Misuse in the Elderly: Risk Factors, Conse-
quences, and Management. Curr. Psychiatry Rep. 2016, 18, 89. [CrossRef] [PubMed]

42. Azparren Andía, A.; García Romero, I. Estrategias para la deprescripción de benzodiazepinas. Boletín Inf. Farmacoter. Navarra
2014, 22. Available online: http://www.navarra.es/home_es/Temas/Portal+de+la+Salud/Profesionales/Documentacion+y+
publicaciones/Publicaciones+tematicas/Medicamento/BIT/Vol+22/BIT+Vol+22+N+2.htm (accessed on 21 March 2021).

43. Reeve, E.; Ong, M.; Wu, A.; Jansen, J.; Petrovic, M.; Gnjidic, D. A systematic review of interventions to deprescribe benzodiazepines
and other hypnotics among older people. Eur. J. Clin. Pharmacol. 2017, 73, 927–935. [CrossRef] [PubMed]

44. Zoorob, M.J. Polydrug epidemiology: Benzodiazepine prescribing and the drug overdose epidemic in the United States.
Pharmacoepidemiol. Drug Saf. 2018, 27, 541–549. [CrossRef] [PubMed]

45. Dowell, D.; Haegerich, T.M.; Chou, R. CDC Guideline for Prescribing Opioids for Chronic Pain–United States, 2016. JAMA 2016,
315, 1624–1645. [CrossRef] [PubMed]

46. Park, T.W.; Saitz, R.; Nelson, K.P.; Xuan, Z.; Liebschutz, J.M.; Lasser, K.E. The association between benzodiazepine prescription
and aberrant drug-related behaviors in primary care patients receiving opioids for chronic pain. Subst. Abus. 2016, 37, 516–520.
[CrossRef]

47. Agencia Española de Medicamentos y Productos Sanitarios. Utilización de Medicamentos Antidepresivos En España Durante
El Periodo 2000–2013; 2015. Available online: https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/docs/
antidepresivos-2000-2013.pdf?x46178 (accessed on 21 March 2021).

48. Kok, R.M.; Reynolds, C.F. Management of depression in older adults: A review. JAMA J. Am. Med. Assoc. 2017, 317, 2114–2122.
[CrossRef] [PubMed]

49. Escribano-Serrano, J.; Mancera-Romero, J.; Santos-Sánchez, V.; Payá-Giner, C.; Méndez-Esteban, M.I.; García-Bonilla, A.; Márquez-
Ferrando, M.; Hormigo-Pozo, A.; Michán-Doña, A. Prevalencia de hipotiroidismo en Andalucía según el consumo de hormona
tiroidea en 2014. Rev. Esp. Salud Publica 2016, 90, e1–e12. [PubMed]

50. Sawin, C.T.; Castelli, W.P.; Hershman, J.M.; McNamara, P.; Bacharach, P. The Aging Thyroid: Thyroid Deficiency in the
Framingham Study. Arch. Intern. Med. 1985, 145, 1386–1388. [CrossRef] [PubMed]

51. Bonakdaran, S.; Kharaqani, B. Association of Serum Uric Acid and Metabolic Syndrome in Type 2 Diabetes. Curr. Diabetes Rev.
2014, 10, 113–117. [CrossRef] [PubMed]

52. Foster, C.; Smith, L.; Alemzadeh, R. Excess serum uric acid is associated with metabolic syndrome in obese adolescent patients.
J. Diabetes Metab. Disord. 2020, 19, 535–543. [CrossRef]

https://www.ge-bu.nl/artikel/behandeling-van-gastrooesofageale-reflux-en-dyspepsie-met-h2receptorblokkerende-geneesmiddelen-en-protonpompremmers?full
https://www.ge-bu.nl/artikel/behandeling-van-gastrooesofageale-reflux-en-dyspepsie-met-h2receptorblokkerende-geneesmiddelen-en-protonpompremmers?full
http://doi.org/10.1007/s40266-019-00673-w
http://www.ncbi.nlm.nih.gov/pubmed/31049807
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/docs/ansioliticos_hipnoticos-2000-2012.pdf?x98091
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/docs/ansioliticos_hipnoticos-2000-2012.pdf?x98091
http://doi.org/10.1007/s11920-016-0727-9
http://www.ncbi.nlm.nih.gov/pubmed/27549604
http://www.navarra.es/home_es/Temas/Portal+de+la+Salud/Profesionales/Documentacion+y+publicaciones/Publicaciones+tematicas/Medicamento/BIT/Vol+22/BIT+Vol+22+N+2.htm
http://www.navarra.es/home_es/Temas/Portal+de+la+Salud/Profesionales/Documentacion+y+publicaciones/Publicaciones+tematicas/Medicamento/BIT/Vol+22/BIT+Vol+22+N+2.htm
http://doi.org/10.1007/s00228-017-2257-8
http://www.ncbi.nlm.nih.gov/pubmed/28456823
http://doi.org/10.1002/pds.4417
http://www.ncbi.nlm.nih.gov/pubmed/29537112
http://doi.org/10.1001/jama.2016.1464
http://www.ncbi.nlm.nih.gov/pubmed/26977696
http://doi.org/10.1080/08897077.2016.1179242
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/docs/antidepresivos-2000-2013.pdf?x46178
https://www.aemps.gob.es/medicamentosUsoHumano/observatorio/docs/antidepresivos-2000-2013.pdf?x46178
http://doi.org/10.1001/jama.2017.5706
http://www.ncbi.nlm.nih.gov/pubmed/28535241
http://www.ncbi.nlm.nih.gov/pubmed/27906155
http://doi.org/10.1001/archinte.1985.00360080056006
http://www.ncbi.nlm.nih.gov/pubmed/4026469
http://doi.org/10.2174/1573399810666140228160938
http://www.ncbi.nlm.nih.gov/pubmed/24588601
http://doi.org/10.1007/s40200-020-00507-2

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

