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Abstract: Antidepressants are a commonly prescribed psychotropic medication, and their use has in-
creased in recent years. Medication non-adherence in patients with mental disorders is associated with
worse health outcomes. A population-based registry study to assess antidepressant non-adherence
during 2021 has been carried out. An indirect method based on the medication possession ratio (MPR)
has been utilized. Patients with a MPR under 80% were classified as non-adherent. A multivariate
logistic regression to identify non-adherence predictors has been used, considering sociodemographic
(age, sex, institutionalization and urbanicity) and health related variables (diagnostics, antidepressant
class, multiple prescribers, and polypharmacy). In 2021, 10.6% of the Castile and Leon population
used antidepressants. These patients were institutionalized (7.29%), living in urban areas (63.44%),
polymedicated with multiple prescribers (57.07%), and using serotonin selective reuptake inhibitors
(SSRIs) (54.77%), other antidepressants (46.82%) or tricyclic antidepressants (TCAs) (13.76%). An-
tidepressants were prescribed mainly for depression (36.73%) and anxiety (29.24%). Non-adherence
to antidepressants was more frequent in men (20.56%) than in woman (19.59%) and decreased with
increasing age (32% up to 17 years old vs. 13.76% over 80 years old). TCAs were associated with
the highest prevalence of non-adherence (23.99%), followed by SSRIs (20.19%) and other antide-
pressants (18.5%). Predictors of non-adherence in patients on antidepressants were: living in urban
areas, using TCAs, and pain occurrence. Non-adherence to antidepressants decreases with aging.
Being female, institutionalization, being polymedicated and having depression/anxiety alongside
another psychiatric diagnosis are protective factors against non-adherence. The MPR is a robust
indicator for the clinician to identify non-adherent patients for monitoring, and adopt any necessary
corrective actions.

Keywords: antidepressants; medication adherence; drug utilization; polypharmacy; depression;
anxiety; mental disorders; psychotropic drugs

1. Introduction

According to the Global Burden of Diseases, Injuries, and Risk Factors Study 2019 [1],
mental disorders accounted for a large proportion of the burden worldwide, to which
depression disorders contributed with a prevalence of 301.4 million cases, and anxiety
disorders with 279.6 million affected people—the 13th and 24th leading causes of disability-
adjusted life-years (DALY), respectively. Those findings will be far from improving in
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the near future in view of the substantial increments in the prevalence of such diseases
estimated globally to have been caused by COVID-19 [2] (27.6 % increase for major depres-
sive disorder and 25.6% for anxiety disorders for the first outbreak in 2020 alone, with the
pandemic still on-going).

Antidepressants, along with benzodiazepines, are the most frequently prescribed
psychotropic drugs, ranking first in the general population and second in the elderly [3,4].
Use of antidepressants has experienced a great increase over time, corresponding to an
average consumption increase per year of 3.5% from 2008 to 2019 [5]. Estimations in Spain
point out that 8.56% of its population used at least one antidepressant from 2015 to 2018,
reporting a 21.18% raise in the consumption of such medicines over this period of time [3].

According to the European labeling, antidepressants are indicated for the treatment of
not only both mood disorders mentioned before, but other mental disorders also (insomnia,
eating disorders, addictions, etc.) and pain of different etiologies (chronic neuropathic pain
and migraine). On the other hand, antidepressants are often used “off-label” in conjunction
with antipsychotics for the treatment of schizophrenia [6]. These conditions often need long-
term treatment in order to achieve successful outcomes; as in the case of major depressive
disorders, treatment objectives are the improvement of symptoms, avoiding relapse and
preventing recurrence [7].

Different terms have been used to define medication-taking: adherence, compliance,
and concordance among others. Osterberg and Blaschke [8] defined adherence to a med-
ication regimen as “the extent to which patients take medications as prescribed by their
health care providers”. Historically, the word “adherence” has been preferred because
“compliance” ignores the therapeutic alliance between patient and physician, i.e., it is based
on the patient’s passive obedience to the physician’s indications. Additionally, “concor-
dance” is defined as the relationship between reported medication taking and prescription
instructions [9].

Focusing on pharmacologic treatment, mental health patients present with a va-
riety of factors [10]—including anxiety, depression, stress, cognitive problems such as
Alzheimer’s, and other psychiatric disorders affecting medication taking behaviors in a
negative manner—such that low or non-adherence is a well-known issue among these
patients and it indeed has been independently associated with an increased risk of health
care resource utilization [11] and death [12]. In general, non-adherence rates to treatment
for chronic diseases are around 50% [13], and mental illness is one of the main underlying
factors for non-adherence to chronic treatments [14].

Different factors have been associated as potentially affecting non-adherence to pre-
scribed medication. These include sociodemographic factors (age, sex, educational status,
cultural context, the nature of employment, unemployment); clinical factors (side-effects,
lack of insight about their illness and treatment, comorbidity, medication efficacy, medica-
tion duration, and complexity of the prescribed medication); health system related factors
(lack of free access to medicine, inadequate patient–physician or –therapist relationship);
substance abuse; patient attitude toward medication; patient’s self-perceived stigma; lack
of social and family support; and medication cost [15–20].

Medication adherence is an important measurable indicator of the overall quality of
care and is a common element for evaluating and improving healthcare delivery by policy
makers [20–22]. Several methods to assess medication adherence have been developed and
can be classified into two groups: direct methods—by direct observation or pharmacoki-
netic monitoring; and indirect methods—based on questionnaires, electronic devices or
pharmacy records [23]. The measurement of adherence is dependent on the method used,
and each approach has advantages and disadvantages as well as different effectiveness for
its application to chronic diseases [24].

A recent study in Canada, which associated antidepressant prescription filling with
indications, found that non-adherence to antidepressants was higher in patients suffering from
depressive disorders (36.7%) and pain (39.3%) [4]. Antidepressant non-adherence is addressed
by many studies conducted in different settings, but mainly when used to treat depressive
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disorders, with values around 50% [25–27], depending on the time period of measurements
and the indicator used. In Spain, a previous study [28,29] revealed a non-adherence to
antidepressants between 28.6% and 48.5%, regardless of the method used. However, the
sample in those studies was small, 185 [29] and 370 [28] patients, respectively. Therefore, to
have more exact information on non-adherence to antidepressants in Spain, a real-world study
is considered necessary, reflecting the whole antidepressant-using population.

Studies to measure medication adherence are clinically relevant especially in the case of
chronic diseases. Non-adherence is associated with an increased risk of health impairment,
side effects and increased mortality. In addition, non-adherence carries an economic
burden due to increased use of health services [30]. Finally, identifying non-adherent
patients will enable the physician to support and re-engage the patient with the appropriate
use of antidepressants.

According to different studies, antidepressant use [3,31] and non-adherence to an-
tidepressants [32] is higher in women than in men. Based on this hypothesis, it would be
appropriate to determine if differences between sexes exist in terms of their sociodemo-
graphic and health-related characteristics and mental health diagnoses.

The main aim of our study is to assess non-adherence prevalence among patients on
antidepressants, using pharmacy records, comparing by age and sex when relevant. In
addition, main predictors for non-adherence were analyzed for each antidepressant class.

2. Materials and Methods
2.1. Real-World Study Details

We carried out an epidemiological, population-based registry study. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) [33] and the Reporting
of studies Conducted using Observational Routinely-collected Data (RECORD) [34] state-
ments were followed, in order to provide real-world evidence that adequately addresses
the research topic.

This study took place in Castile and Leon, a region of Spain with a population of
2,327,420 inhabitants, and focused on those patients who used at least one antidepres-
sant during 2021. Our data source was CONCYLIA (http://www.saludcastillayleon.es/
portalmedicamento/es/indicadores-informes/concylia, accessed on 5 May 2022), the phar-
macy information system for Castile and Leon, which integrates information on medicines
dispensed at pharmacies and reimbursements by the National Health System in Spain. Fur-
thermore, CONCYLIA is integrated into the Castile and Leon electronic prescription system,
so it includes prescription records as well. Prescription and dispensing data are integrated
through the patient identification code (PIC), which allows patient anonymization. The
PIC can also be used to obtain sociodemographic and health data including diagnoses. On
the other hand, data on drug use in the in-patient care setting and on private prescriptions
are not available in CONCYLIA. Ultimately, the validity and reliability of the CONCYLIA
database is very high as both prescription and dispensing data are integrated. In addition,
the inconsistencies between these data are reviewed monthly by health inspectors.

Since a real scenario was involved, as in previous manuscripts by our group [3,35–40],
all dispensations were considered equivalent to consumption. In Castile and Leon, medicines
can be prescribed acutely or chronically. Most antidepressants are prescribed on a chronic
basis, for 6 to 12 months.

Access to the information was permitted by the Castile and Leon Health Council
Pharmacy Directorate, and the East Valladolid Area Ethics Committee approved the study
protocol on the 24 February 2022 (reference number PI 22-2622).

2.2. Variables

To assess antidepressant adherence, we used the refill adherence measure which was
quantified using the medication possession ratio (MPR), an indirect method based on
pharmacy records. MPR was measured for each patient considering the days of supply
during a specific monitoring period (1 year) divided by the number of days since the first

http://www.saludcastillayleon.es/portalmedicamento/es/indicadores-informes/concylia
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dispensing until the end of the monitoring period [41]. MPR was estimated according to the
prescribing and dispensing records. In addition, MPR was assessed for each antidepressant
used by the patient and then for each type of antidepressant. Lastly, MPR is considered a
continuous variable and is expressed as a percentage.

In this regard, we categorized patients as non-adherent when their MPR was under
80%, which is the most commonly accepted cut-off point for this parameter in the litera-
ture [42,43]. Furthermore, when appropriate, we report results by adherence level, stratified
as null (<20%), poor (20–49%), moderate (50–79%) and adherent (>80%), as seen in other
studies [12].

Moreover, we assessed adherence over the short, medium and long terms, setting
time cut-offs of 0–2 months, 2–8 months and >8 months, respectively; matching them with
successful outcomes with antidepressants when these are reached [7].

Other collected variables were sociodemographic, such as age, sex, institutionalization
and urbanicity; and health related, such as diagnostics, antidepressant class, multiple
prescribers, and polypharmacy.

Throughout the study, age has been considered as a continuous variable. However, it
was considered interesting to observe non-adherence to antidepressants according to age
group, converting the variable into a categorical variable. The age groups were divided as
follows: 0–17, children and adolescents; 18–64, young and middle-aged adults; 65–79, older
adults; and ≥80, elderly. The division between 17 and 18 years of age was made so as to
observe if the legal age of majority, which in Spain is 18 years of age, influences non-adherence
to antidepressants. Moreover, the division of ≥80 years of age has been made because the
number of institutionalized patients increases after that age. For this reason, the authors
considered it to be interesting to observe whether the presence of a caregiver influences
non-adherence to antidepressants.

Urbanicity refers to the impact of living in urban areas at a given time [44]; for the
purpose of this study, we defined those locations with 2500 or more inhabitants as urban.

Diagnostics were categorized as follows: depression, anxiety, depression and anxiety,
pain of different etiologies (neuropathic pain, cephalalgia and migraine) and other psychi-
atric disorders. This was done in line with the International Classification of Diseases-10
(ICD-10) in order to encompass them within the approved indications of the related drugs,
according to European labeling [45].

Regarding the antidepressant class, these medicines are divided into five pharmacolog-
ical subgroups as per the ATC (Anatomical Therapeutic Chemical) classification system [46].
Considering that no “non-selective monoamine oxidase A inhibitors” are available in the
Spanish market and data on “monoamine oxidase A inhibitors” were negligible, the three
classes considered for the analyses were: “non-selective monoamine reuptake inhibitors”
or tricyclic antidepressants (TCAs); “serotonin selective reuptake inhibitors” (SSRIs); and
“other antidepressants” (Supplementary Table S1).

We considered patients to have multiple prescribers when their medications were
prescribed by three or more different physicians [47]. Finally, for polypharmacy, we adopted
the most commonly applied definition as recognized by the WHO, namely the concomitant
use of five or more medications [48].

2.3. Statistical Analysis

Descriptive results are expressed as prevalences or percentages with an accompanying
95% confidence interval (95% CI), or as means with their standard deviation (SD). The
initial assumption for the normal distribution was verified by the Kolmogorov–Smirnov
and Shapiro–Wilk tests.

Differences between continuous variables were calculated using Student’s t-test (t);
and for those between categorical variables, Pearson’s chi-squared test (χ2) was used.

To identify predictors of non-adherence to antidepressants, a multivariate logistic
regression was performed. The results are expressed as adjusted odds ratios (AOR) with
the corresponding 95% CI. Variables included in the model were those already described:
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sociodemographic (age, sex, institutionalization and urbanicity) and health related (an-
tidepressants class, diagnostics, multiple prescribers, and polypharmacy). In addition, a
collinearity study was performed. In light of the analysis, the depression, anxiety and
depression and anxiety variables were found to be collinear. To avoid this collinearity,
using the Principal Component Analysis (PCA) method, these variables have been grouped
into a single predictor, depression and/or anxiety. In this model, all variables, except for
age, were categorical. No missing values were detected in any variable.

All statistical analyses were performed using the Statistical Package for the Social
Sciences (SPSS version 24.0., SPSS Inc., Chicago, IL, USA). The level of significance was set
at p ≤ 0.05.

3. Results
3.1. Baseline Characteristics

In Castile and Leon, 10.6% of the population used at least one antidepressant during
2021, with a prevalence of usage more than twice as frequent in females (14.78%) than in
males (6.25%). The use of these drugs increased with age reaching its maximum in those
over 90 years old (y.o.), with 33.99% of this age group being prescribed an antidepressant.

Table 1 shows the characteristics, differenced by sex, of patients in treatment with
antidepressants in 2021. Mean age of patients was 64.32 ± 18.66 years. Other descriptives
show that less than 10% of the population was institutionalized and 63.44% lived in urban
areas. Most patients in treatment with antidepressants were polymedicated (76.04%) and
more than a half had multiple prescribers (57.07%).

Table 1. Baseline characteristics of the Castile and Leon (Spain) population on antidepressants.

Total Male Female

N 246,718 71,340 175,378
Sociodemographic characteristics

Age (mean ± SD) 64.32±18.66 62.68 ± 18.71 64.99 ± 18.60
Distribution by age groups (%)

0–17 0.68 0.74 0.65
18–64 48.32 51.96 46.84
65–79 25.82 25.01 26.15
≥80 25.19 22.3 26.36

Institutionalized % (95% CI) 7.29 7.63 7.16
Urbanicity % (95% CI) 63.44 61.67 64.16

Health related characteristics (%)
Polypharmacy 76.04 71.84 77.74

Multiple prescribers 57.07 55.99 57.5
Antidepressant class

SSRIs 54.77 51.32 56.18
Other antidepressants 46.82 51.23 45.02

TCAs 13.76 12.14 14.42
Mental health diagnostics (%)

Depression 36.73 37.03 36.62
Anxiety 29.24 30.55 28.7

Depression and Anxiety 22.06 18.17 23.65
Pain (different etiologies) 10.04 8.04 10.86

Other psychiatric diagnosis 7.94 11.33 6.57

Abbreviations: SD, standard deviation; CI, confidence interval; SSRIs, Selective Serotonin Reuptake Inhibitors;
TCAs, Tricyclic Antidepressants.

On some occasions, a single patient was prescribed with more than one antidepressant
in 2021, therefore the mean was 1.28 ± 0.59. SSRIs were the most prescribed (54.77%) fol-
lowed by “other antidepressants” (46.82%), with TCAs being the less markedly prescribed
(13.76%). With regards to diagnostics related to antidepressant prescription, depression
was the most reported in general terms (36.73%), with anxiety close behind (29.24%). SSRIs
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were mainly used for depression (32.66%) and so were “other antidepressants” (32.91%),
whereas pain was the principal diagnostic for TCAs (48.94%). As seen in Table 1, differences
regarding sex were observed for all sociodemographic, health related characteristics and
mental health diagnostics.

3.2. Non-Adherence to Antidepressants

Focusing on non-adherence, nearly one fifth (19.87%) of the population on antidepres-
sants was non-adherent to these medications, this behavior being slightly more common in
men than in women (20.56% vs. 19.59% respectively; p = 0.001). Non-adherence prevalence
decreases as age increases, dropping from 32% (95% CI: 31.8–32.2) in the 0–17 years age
group to 13.76% (95% CI: 13.61–13.91) in those over 80 (Supplementary Table S2). As can be
observed in Table 2, superior non-adherence prevalence values were reported for patients
living in urban areas who were not institutionalized, having less than three prescribers,
taking less than five drugs, being on TCAs and having a diagnostic for pain.

Table 2. Antidepressant non-adherence prevalence (%) among the Castile and Leon (Spain) population.

Non-Adherence
Prevalence %

(95% CI)
p

Sociodemographic Characteristics
Sex

Male 20.56 (20.39–20.74)
0.001Female 19.59 (19.42–19.76)

Urbanicity
Yes 20.92 (20.75–21.1)

0.001No 17.96 (17.79–18.12)
Institutionalized

Yes 13.61 (13.47–13.76)
0.001No 20.39 (20.22–20.57)

Health related characteristics
Multiple prescribers

Yes (≥3 prescribers) 19.19 (19.02–19.36)
0.001No (<3 prescribers) 20.8 (20.63–20.97)

Polypharmacy
Yes (≥5 drugs) 18.43 (18.27–18.6)

0.001No (<5 drugs) 24.85 (24.66–25.03)
Antidepressant class

TCAs 23.99 (23.8–24.17)
0.001SSRIs 20.19 (20.01–20.36)

Other antidepressants 18.5 (18.34–18.67)
Mental health diagnostics

Pain (different etiologies) 24.81 (24.62–24.99)

0.001
Anxiety 21.55 (21.37–21.72)

Depression and Anxiety 19.47 (19.3–19.64)
Depression 17.83 (17.67–17.99)

Other psychiatric diagnosis 17.75 (17.59–17.92)
Abbreviations: 95% CI: confidence interval, SSRIs, Selective Serotonin Reuptake Inhibitors, TCAs: Tricyclic
Antidepressants.

Figure 1 represents non-adherence prevalence distributions over age groups, for
every antidepressant class, focusing on the length of treatment. As can be observed, non-
adherence prevalence rates regress to lesser values as treatments increase in length. An
exception to this tendency is the group from 0 to 17 y.o., as non-adherence is higher in those
taking SSRIs and “other antidepressants” in the medium term.
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In general, most patients categorized as non-adherent to antidepressants, around 80%,
had moderate levels of adherence, followed by 17% with poor adherence and 3% being
completely non-adherent. This tendency is sustained in all groups and characteristics
analyzed, as it can be observed in Supplementary Table S2.

3.3. Risk Factor for Non-Adherence to Antidepressants

Those patients living in urban areas (AOR = 1.31, 95% CI 1.27–1.36), using TCAs
(AOR = 1.48, 95% CI 1.39–1.57) and being diagnosed with pain of different etiologies
(AOR = 1.3, 95% CI 1.23–1.38) are more likely to be non-adherent to treatment with
antidepressants; whereas indicators that favor adherence to antidepressants are: older
age (AOR = 0.94, 95% CI 0.94–0.94), being a female (AOR = 0.91, 95% CI 0.88–0.94), be-
ing institutionalized (AOR = 0.32, 95% CI 0.27–0.38), using five or more medications
(AOR = 0.78, 95% CI 0.76–0.81) or having depression/anxiety (AR = 0.77, 95% CI 0.7–0.84)
and another psychiatric diagnosis (AOR = 0.67; 95% CI 0.63–0.72) (Table 3).

Table 3. Risk Factors for non-adherence to antidepressants among the Castile and Leon (Spain)
population during 2021.

AOR (95% CI) p

Sociodemographic characteristics
Age 0.94 (0.94–0.94) 0.001

Gender (Female) 0.91 (0.88–0.94) 0.001
Urbanicity 1.31 (1.27–1.36) 0.001

Institutionalized 0.32 (0.27–0.38) 0.001
Health related characteristics

Polypharmacy (≥5) 0.78 (0.76–0.81) 0.001
Multiple prescribers (≥3) 0.97 (0.93–1.01) 0.322

Antidepressants class
SSRIs 1 (0.96–1.04) 0.99

Other antidepressants 0.95 (0.91–1) 0.23
TCAs 1.48 (1.39–1.57) 0.001

Mental health diagnostics
Depression and/or anxiety 0.77 (0.7–0.84) 0.001
Pain (different etiologies) 1.3 (1.23–1.38) 0.001

Other psychiatric diagnosis 0.67 (0.63–0.72) 0.001
Abbreviations: SD, standard deviation; CI, confidence interval; SSRIs, Selective Serotonin Reuptake Inhibitors;
TCAs, Tricyclic Antidepressants.

4. Discussion

This study shows that antidepressants in Castile and Leon have a large prevalence
of use as, approximately, one in ten people of the general population is taking at least
one antidepressant, reaching one in three in those over 90 y.o.; women being the most
frequent users. In 2021, one-fifth of patients on antidepressants were non-adherent to these
medications, with slightly worse results in males. Non-adherence prevalence decreased as
the population gets older, and also with increasing treatment length. Living in urban areas,
being male, using TCAs and a pain diagnostic were factors affecting non-adherence.

The general prevalence of antidepressant use in our regional area is higher than that
described in other countries in Europe [49,50], possibly because of greater difficulties
in accessing healthcare facilities in other countries, leading to underdiagnosis of mental
illnesses. The rates of antidepressant use in older adults and in women are consistent with
the results observed in other studies [3,31]. Fundamentally, the prevalence of depression in
this segment of the population is because physical dysfunction and low personal control
add to personal and status losses [51].

The values of non-adherence to antidepressants observed in our study were lower
than in previous studies conducted in other countries [25–27] and also than in other studies
conducted in Spain [28,29]. These differences may be due to the different methods used for
estimating non-adherence.
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An observational study evaluating the impact of age on adherence to antidepressants
concluded that this factor is a significant predictor of the behavior [32], as found in our
model. This can be explained by the fact that the elderly are supervised to a greater extent
than other adults usually are. The use of antidepressants in patients under 17 years of age
is controversial and sometimes contraindicated. Nevertheless, the use of antidepressants in
this age group in Castile and Leon is very low, 0.68%, and corresponds mainly to patients
over 8 years of age. From that age, antidepressants such as SSRIs could be indicated, albeit
always using the lowest effective dose.

In the initial hypothesis, it was assumed that both use and non-adherence to antide-
pressants was higher in women than in men [3,31,32]. In our study, although the prevalence
of antidepressant use is double in women than in men, a slightly higher non-adherence
has been observed in men than in women. In addition, being a woman was identified as a
protective factor against non-adherence. However, in another study [52], the opposite was
observed, with higher non-adherence in women than in men. In short, we did not identify
sex as an independent factor to predict non-adherence to antidepressants, but as evidence
points out, it could be a sex related phenomenon to some extent [32].

As expected, non-adherence prevalence in institutionalized patients was lower than
in the general population. However, it should be noted that even more than 10% of
our patients living in care homes were non-adherent to antidepressants. Furthermore,
institutionalization was identified as a barrier to adherence to the class referred to as
“other antidepressants”. This might be due to two main causes. One of them could
be inappropriate prescriptions through electronic prescribing systems, such as failure
to register the stopping date or prescribing doses for the general population instead of
specific doses for the elderly [53]. The other one could be due to the fact that a minority of
institutionalized patients still manage their medication on their own, and are not closely
supervised on this issue [54].

In our model, urbanicity promoted non-adherence to antidepressants. Similarly, urban-
icity also favored non-adherence to non-antidepressant medications in another published
study [55]. However, we would expect patients living in urban areas to have better adher-
ence outcomes to antidepressants than rural-dwelling ones, due to an easier geographic
accessibility to pharmacies. A possible reason for our finding is that the workload of
healthcare professionals attending rural areas in our region may have increased precisely so
as to enhance communication with and better knowledge of individual patients, resulting
in promoting adherence to medications more effectively. Nevertheless, other evidence has
suggested that living in urban or rural locations makes no difference in adherence [56]; thus,
the influence of urbanicity on medication adherence remains unclear. Due to our findings
and the available literature, the urbanicity variable appears to be inadequate for measuring
non-adherence to antidepressants, as it seems to be influenced by the distribution of the
population in terms of gender and age more than by geographic area [56].

Our results point out polypharmacy as an independent factor preventing non-adherence
to antidepressants. This is against the results reached in a recent comprehensive literature
review [57], but coincident with a similar study conducted in another region in Spain asso-
ciating polypharmacy with increased adherence to antidepressants [58]. However, other
studies seem to indicate polypharmacy contributes to non-adherence in elderly adults [59].
An explanation for our findings may be that in polymedicated elderly patients admitted
to nursing homes, medication intake is supervised by a caregiver and, thus, the rate of
non-adherence is lower. On the other hand, the prevalence of polypharmacy in the elderly
is increasing [60], particularly in patients with mental disorders [61]. This factor is of
high importance since the increase in prescribed medications and the regimen complex-
ity is associated with lower medication adherence [62]. In addition, polypharmacy has
been associated with treatment complications, increased risk of side effects and increased
costs [61].
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To our knowledge, there is no specific research evaluating the influence of multiple
prescribers on non-adherence to antidepressant treatment in the general population. A
small study conducted in older community-dwelling patients supports the hypothesis that
an increase in the number of prescribing physicians has an impact on self-reported adverse
drug reactions which, in turn, has been described as an independent factor contributing to
non-adherence [47]. Moreover, Hansen et al. [63] conclude that having less prescribers may
improve medication adherence in complex patients with cardiometabolic conditions, such
as hypertension and dyslipidemia.

In general terms, the prevalence of non-adherence to antidepressants decreases as the
duration of treatment increases. Indeed, this fact is not surprising, since one of the main
causes of non-adherence is side effects [20,64], which are more frequent at the initiation of
treatment, especially in the case of TCAs [65].

In our study, “other antidepressants” had slightly better outcomes for adherence than
SSRIs, although it remains within the same magnitude. A study assessing adherence and
persistence to antidepressants, focused on patients with a major depressive disorder, stated
that those on serotonin and norepinephrine reuptake inhibitors (SNRI), included in “other
antidepressants” class, were more likely than those on SSRIs to carry on taking the drug
over the period of a year [66]; whereas a review of the literature points out that prevalence
of non-adherence related to antidepressants other than SSRIs is higher, because of the
benefit–risk ratio associated to this class [57].

The class with the worse values in our report was TCAs. With respect to this, a
retrospective analysis assessing adherence to TCAs, through urine testing, revealed that
66% of the patients were adherent to these drugs when used for treating neuropathic
pain [65]. In our study, TCAs were mostly used for pain, although the outcome for
adherence was better. The difference in results is attributable to using different methods of
measuring adherence and indicates that ours may underestimate non-adherence rates. On
the other hand, TCAs have long half-lives, up to 90 h in some cases, leading to the question
whether the 80% MPR cut-off point has any clinical transcendence in pain, or whether
lower values could be considered to be more appopriate [4].

As discussed above, antidepressants are prescribed for several diagnoses. Not surpris-
ingly, our findings are in accordance with other available reports, with depressive disorders
being the primary indication for prescribing SSRIs and “other antidepressants”, and pain
in the case of TCAs [4].

Prevalence of non-adherence for each diagnosis is in consonance with the antide-
pressant used: it is thus higher for pain—since TCAs are medicines that are frequently
associated with adverse effects and intolerance; and lower in depressive disorders and
anxiety—since SSRIs and “other antidepressants”, mainly SNRIs, are usually safer and bet-
ter tolerated, particularly in the elderly [67]. Furthermore, many antidepressants are being
discontinued because of serious adverse events, which may contribute non-adherence [68].

The proportion of patients in Castile and Leon not using their antidepressants properly
is lower than that observed in other localities, but still quite significant. Non-adherence to
these drugs contributes to relapse and may lead to dose titration or treatment augmentation
with other agents without an actual clinical need [52].

Finally, the main limitations to our study must be mentioned. Factors that may
explain the non-adherence that have not been considered because they are not available,
include intrapersonal (empowerment, attitude towards medication, insight, self-stigma,
working status, etc.), interpersonal (bond of trust, communication skills of the prescriber,
attitudes towards mental health of the prescriber, specialty of the prescriber, use of shared
decision making, caregivers’ influence, etc.) and contextual (type of center, etc.). In
addition, there are no data available on other neurological and psychiatric comorbidities
that could influence adherence to antidepressants. Another limitation of the study is
that an indirect method, using pharmacy records, was used to measure non-adherence
to antidepressants assuming that filling is actually equivalent to medication taking, so
non-adherence prevalence may have been underestimated [23]. Furthermore, we lack
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the data on antidepressant use in hospital settings and on private prescriptions, as this
information is not available in our data source, CONCYLIA. However, as the sample
size is large and the antidepressants covered are prescription-only medicines, the biases
occurring using dispensing data are not considered to be relevant. As seen in many studies,
the 80% cut-off point for the MPR is widely accepted for considering patient behavior
as adherent, yet it is not a universal score [42], so values below could be acceptable
in some circumstances [4]. Lastly, in contrast to other publications [57], our findings
show polypharmacy as a protective factor against non-adherence to SSRIs and “other
antidepressants”, which may seem inconsistent. However, in another Spanish study [58],
polypharmacy was also identified as a protective factor for non-adherence.

5. Conclusions

One in ten inhabitants of Castile and Leon, the largest region in Spain, used an
antidepressant in 2021, with a prevalence of non-adherence lower to that reported in other
settings, but still a relevant healthcare issue to consider.

Non-adherence prevalence decreases with ageing, so having an elderly population as
in our study could magnify adherence values to antidepressants in general terms, as found
in our results. It has been observed that other factors such as living in rural locations, being
female, institutionalization, being polymedicated and having depression/anxiety and an-
other psychiatric diagnosis are protecting factors against non-adherence to antidepressants.
The worst outcomes for adherence were detected for TCAs, but this finding might not be
relevant for mental health diseases since TCAs were mainly used for pain, an approved
indication as per the European labeling. In our study, no differences between adherence to
SSRIs and to “other antidepressants” have been found in patients with depressive disorders.

MPR is an appropriate indicator to aid health care systems establish general strategies
to enhance adherence to antidepressants. Because it is an indirect method, this measure
could underestimate non-adherence, so it is important that healthcare professionals assess
adherence behavior on an individual basis. In this regard, several reports identifying
non-adherent patients are generated by CONCYLIA for submission to their general prac-
titioner. With these reports, the physician can verify if the patient is really non-adherent
to antidepressants. In this case, if considered necessary by the physician, the patient is
scheduled for a medical consultation to adopt the necessary corrective actions.

Finally, since this is a population-based registry study, it is not possible to use a direct
method to measure medication adherence. Notwithstanding this, the method used in
our study provides a sufficiently robust indicator to identify patients non-adherent to
antidepressants. In the future, to obtain more conclusive results, a replication of the study
with a smaller sample size and using different methods would be desirable.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/pharmaceutics14122696/s1, Table S1: Antidepressants
available in Castile and Leon; Table S2: Population characteristics distribution across adherence levels
to antidepressants in Castile and Leon.

Author Contributions: Conceptualization, M.A.P.-N., E.G.-A. and F.J.Á.; data curation, E.G.-A. and
D.F.-L.; formal analysis, M.A.P.-N., E.G.-A. and D.F.-L.; funding acquisition, F.J.Á.; investigation,
M.A.P.-N., E.G.-A., F.H.-G. and F.J.Á.; methodology, M.A.P.-N., E.G.-A., F.H.-G. and F.J.Á.; project
administration, F.J.Á.; resources, F.J.Á.; software, E.G.-A. and D.F.-L.; supervision, F.J.Á.; validation,
M.A.P.-N., E.G.-A., F.H.-G. and F.J.Á.; visualization, E.G.-A. and D.F.-L.; writing—original draft,
M.A.P.-N., E.G.-A. and F.J.Á.; writing—review and editing, M.A.P.-N., E.G.-A., F.H.-G. and F.J.Á. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Instituto de Salud Carlos III, Redes Temáticas de Investi-
gación Cooperativa, Red de Trastornos Adictivos, grant number RD16/0017/0006, and the European
Regional Development Fund (ERDF), “a way to build Europe”.

https://www.mdpi.com/article/10.3390/pharmaceutics14122696/s1


Pharmaceutics 2022, 14, 2696 12 of 14

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the East Valladolid Health Area Ethics Committee
(PI 22-2622, 24 February 2022).

Informed Consent Statement: Patient consent was waived due to the fact that this was a retrospective
observational study, and anonymized databases provided by the health authorities were used.

Data Availability Statement: Restrictions apply to the availability of these data. Data were obtained
from regional health authorities (Gerencia Regional de Salud (GRS)) and may be requested from
conciertofco@saludcastillayleon.es (GRS).

Acknowledgments: The authors thank the Castile and Leon Health Council Pharmacy Directorate
for access to the CONCYLIA database.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript;
or in the decision to publish the results. The company had no role in the design of the study; in the
collection, analyses, or interpretation of data; in the writing of the manuscript, and in the decision to
publish the results.

References
1. GBD 2019 Mental Disorders Collaborators. Global Regional, and National Burden of 12 Mental Disorders in 204 Countries

and Territories, 1990–2019: A Systematic Analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry 2022, 9,
137–150. [CrossRef]

2. COVID-19 Mental Disorders Collaborators. Global Prevalence and Burden of Depressive and Anxiety Disorders in 204 Countries
and Territories in 2020 Due to the COVID-19 Pandemic. Lancet 2021, 398, 1700–1712. [CrossRef]

3. Gutiérrez-Abejón, E.; Herrera-Gómez, F.; Criado-Espegel, P.; Álvarez, F.J. Trends in Antidepressants Use in Spain between 2015
and 2018: Analyses from a Population-Based Registry Study with Reference to Driving. Pharmaceuticals 2020, 13, 61. [CrossRef]

4. Wong, J.; Kurteva, S.; Motulsky, A.; Tamblyn, R. Association of Antidepressant Prescription Filling With Treatment Indication and
Prior Prescription Filling Behaviors and Medication Experiences. Med. Care 2022, 60, 56–65. [CrossRef]

5. Brauer, R.; Alfageh, B.; Blais, J.E.; Chan, E.W.; Chui, C.S.L.; Hayes, J.F.; Man, K.K.C.; Lau, W.C.Y.; Yan, V.K.C.; Beykloo, M.Y.; et al.
Psychotropic Medicine Consumption in 65 Countries and Regions, 2008–2019: A Longitudinal Study. Lancet Psychiatry 2021, 8,
1071–1082. [CrossRef]

6. Helfer, B.; Samara, M.T.; Huhn, M.; Klupp, E.; Leucht, C.; Zhu, Y.; Engel, R.R.; Leucht, S. Efficacy and Safety of Antide-
pressants Added to Antipsychotics for Schizophrenia: A Systematic Review and Meta-Analysis. Am. J. Psychiatry 2016, 173,
876–886. [CrossRef]

7. Bauer, M.; Severus, E.; Möller, H.-J.; Young, A.H. WFSBP Task Force on Unipolar Depressive Disorders Pharmacological Treatment
of Unipolar Depressive Disorders: Summary of WFSBP Guidelines. Int. J. Psychiatry Clin. Pract. 2017, 21, 166–176. [CrossRef]

8. Osterberg, L.; Blaschke, T. Adherence to Medication. N. Engl. J. Med. 2005, 353, 487–497. [CrossRef]
9. Prosser, T.R.; Bollmeier, S.G. Concordance between Reported Medication Taking Behavior and Prescription Instructions for

Patients with Chronic Obstructive Pulmonary Disease Visiting Community Pharmacies. J. Am. Pharm. Assoc. 2022, 62,
1280–1286. [CrossRef]

10. Ta, J.T.; Sullivan, S.D.; Tung, A.; Oliveri, D.; Gillard, P.; Devine, B. Health Care Resource Utilization and Costs Associated with
Nonadherence and Nonpersistence to Antidepressants in Major Depressive Disorder. J. Manag. Care Spec. Pharm. 2021, 27,
223–239. [CrossRef]

11. Alnijadi, A.A.; Yuan, J.; Wu, J.; Li, M.; Lu, Z.K. Cost-Related Medication Nonadherence (CRN) on Healthcare Utilization and
Patient-Reported Outcomes: Considerations in Managing Medicare Beneficiaries on Antidepressants. Front. Pharmacol. 2021, 12,
764697. [CrossRef]

12. Krivoy, A.; Balicer, R.D.; Feldman, B.; Hoshen, M.; Zalsman, G.; Weizman, A.; Shoval, G. Adherence to Antidepressants Is
Associated with Lower Mortality: A 4-Year Population-Based Cohort Study. J. Clin. Psychiatry 2016, 77, e566–e572. [CrossRef]

13. WHO. Adherence to Long-Term Therapies: Evidence for Action; Eduardo, S., Ed.; World Health Organization: Geneva, Switzerland,
2003; ISBN 92-4-154599-2.

14. Hamann, J.; Heres, S.; Seemann, U.; Beitinger, R.; Spill, B.; Kissling, W. Effects of an Integrated Care Program for Outpatients with
Affective or Psychotic Disorders. Psychiatry Res. 2014, 217, 15–19. [CrossRef]

15. Pampallona, S.; Bollini, P.; Tibaldi, G.; Kupelnick, B.; Munizza, C. Patient Adherence in the Treatment of Depression. Br. J.
Psychiatry 2002, 180, 104–109. [CrossRef]

16. van Servellen, G.; Heise, B.A.; Ellis, R. Factors Associated with Antidepressant Medication Adherence and Adherence-
Enhancement Programmes: A Systematic Literature Review. Ment. Health Fam. Med. 2011, 8, 255–271. [PubMed]

17. Rivero-Santana, A.; Perestelo-Perez, L.; Pérez-Ramos, J.; Serrano-Aguilar, P.; De Las Cuevas, C. Sociodemographic and Clinical
Predictors of Compliance with Antidepressants for Depressive Disorders: Systematic Review of Observational Studies. Patient
Prefer. Adherence 2013, 7, 151–169. [CrossRef]

http://doi.org/10.1016/S2215-0366(21)00395-3
http://doi.org/10.1016/S0140-6736(21)02143-7
http://doi.org/10.3390/ph13040061
http://doi.org/10.1097/MLR.0000000000001658
http://doi.org/10.1016/S2215-0366(21)00292-3
http://doi.org/10.1176/appi.ajp.2016.15081035
http://doi.org/10.1080/13651501.2017.1306082
http://doi.org/10.1056/NEJMra050100
http://doi.org/10.1016/j.japh.2022.02.011
http://doi.org/10.18553/jmcp.2021.27.2.223
http://doi.org/10.3389/fphar.2021.764697
http://doi.org/10.4088/JCP.14m09531
http://doi.org/10.1016/j.psychres.2014.02.005
http://doi.org/10.1192/bjp.180.2.104
http://www.ncbi.nlm.nih.gov/pubmed/23205067
http://doi.org/10.2147/PPA.S39382


Pharmaceutics 2022, 14, 2696 13 of 14

18. Semahegn, A.; Torpey, K.; Manu, A.; Assefa, N.; Tesfaye, G.; Ankomah, A. Psychotropic Medication Non-Adherence and Its
Associated Factors among Patients with Major Psychiatric Disorders: A Systematic Review and Meta-Analysis. Syst. Rev. 2020, 9,
17. [CrossRef] [PubMed]

19. Prieto-Vila, M.; Estupiñá, F.J.; Cano-Vindel, A. Risk Factors Associated with Relapse in Major Depressive Disorder in Primary
Care Patients: A Systematic Review. Psicothema 2021, 33, 44–52. [CrossRef]

20. Deng, M.; Zhai, S.; Ouyang, X.; Liu, Z.; Ross, B. Factors Influencing Medication Adherence among Patients with Severe Mental
Disorders from the Perspective of Mental Health Professionals. BMC Psychiatry 2022, 22, 22. [CrossRef] [PubMed]

21. Steiner, J.F. Rethinking Adherence. Ann. Intern. Med. 2012, 157, 580–585. [CrossRef] [PubMed]
22. Seabury, S.A.; Lakdawalla, D.N.; Dougherty, J.S.; Sullivan, J.; Goldman, D.P. Medication Adherence and Measures of Health Plan

Quality. Am. J. Manag. Care 2015, 21, e379–e389.
23. Pagès-Puigdemont, N.; Valverde-Merino, M.I. Methods to Assess Medication Adherence. Ars. Pharm. 2018, 59,

163–172. [CrossRef]
24. Culig, J.; Leppée, M. From Morisky to Hill-Bone; Self-Reports Scales for Measuring Adherence to Medication. Coll. Antropol. 2014,

38, 55–62.
25. ten Doesschate, M.C.; Bockting, C.L.H.; Schene, A.H. Adherence to Continuation and Maintenance Antidepressant Use in

Recurrent Depression. J. Affect. Disord. 2009, 115, 167–170. [CrossRef]
26. Sansone, R.A.; Sansone, L.A. Antidepressant Adherence: Are Patients Taking Their Medications? Innov. Clin. Neurosci. 2012,

9, 41–46.
27. Holvast, F.; Oude Voshaar, R.C.; Wouters, H.; Hek, K.; Schellevis, F.; Burger, H.; Verhaak, P.F.M. Non-Adherence to Antidepressants

among Older Patients with Depression: A Longitudinal Cohort Study in Primary Care. Fam. Pract. 2019, 36, 12–20. [CrossRef]
28. Párraga Martínez, I.; López-Torres Hidalgo, J.; del Campo del Campo, J.M.; Villena Ferrer, A.; Morena Rayo, S.; Escobar Rabadán,

F. Seguimiento de La Adherencia al Tratamiento Antidepresivo En Pacientes Que Inician Su Consumo. Aten. Primaria 2014, 46,
357–366. [CrossRef] [PubMed]

29. Baeza-Velasco, C.; Olié, E.; Béziat, S.; Guillaume, S.; Courtet, P. Determinants of Suboptimal Medication Adherence in Patients
with a Major Depressive Episode. Depress. Anxiety 2019, 36, 244–251. [CrossRef]

30. Cutler, R.L.; Fernandez-Llimos, F.; Frommer, M.; Benrimoj, C.; Garcia-Cardenas, V. Economic Impact of Medication Non-
Adherence by Disease Groups: A Systematic Review. BMJ Open 2018, 8, e016982. [CrossRef]

31. Chen, S.; Ford, T.J.; Jones, P.B.; Cardinal, R.N. Prevalence, Progress, and Subgroup Disparities in Pharmacological Antidepressant
Treatment of Those Who Screen Positive for Depressive Symptoms: A Repetitive Cross-Sectional Study in 19 European Countries.
Lancet Reg. Health Eur. 2022, 17, 100368. [CrossRef]

32. Krivoy, A.; Balicer, R.D.; Feldman, B.; Hoshen, M.; Zalsman, G.; Weizman, A.; Shoval, G. The Impact of Age and
Gender on Adherence to Antidepressants: A 4-Year Population-Based Cohort Study. Psychopharmacology 2015, 232,
3385–3390. [CrossRef] [PubMed]

33. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P.; STROBE Initiative. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies.
J. Clin. Epidemiol. 2008, 61, 344–349. [CrossRef] [PubMed]

34. Benchimol, E.I.; Smeeth, L.; Guttmann, A.; Harron, K.; Moher, D.; Petersen, I.; Sørensen, H.T.; von Elm, E.; Langan, S.M.; RECORD
Working Committee. The REporting of Studies Conducted Using Observational Routinely-Collected Health Data (RECORD)
Statement. PLoS Med. 2015, 12, e1001885. [CrossRef] [PubMed]

35. Gutiérrez-Abejón, E.; Herrera-Gómez, F.; Criado-Espegel, P.; Alvarez, F.J. Use of Driving-Impairing Medicines by a Spanish
Population: A Population-Based Registry Study. BMJ Open 2017, 7, e017618. [CrossRef]

36. Gutiérrez-Abejón, E.; Criado-Espegel, P.; Herrera-Gómez, F.; Álvarez, F.J. Population-Based Registry Analysis of Antidiabetics
Dispensations: Trend Use in Spain between 2015 and 2018 with Reference to Driving. Pharmaceuticals 2020, 13, 165. [CrossRef]

37. Gutiérrez-Abejón, E.; Herrera-Gómez, F.; Álvarez, F.J. Trends in the Use of Antihistamines with Reference to Drivers between
2015 and 2019: A Population-Based Registry Analysis. Fundam. Clin. Pharmacol. 2021, 35, 1168–1178. [CrossRef]

38. Herrera-Gómez, F.; Gutiérrez-Abejón, E.; Criado-Espegel, P.; Álvarez, F.J. The Problem of Benzodiazepine Use and Its Extent in
the Driver Population: A Population-Based Registry Study. Front. Pharmacol. 2018, 9, 408. [CrossRef]

39. Herrera-Gómez, F.; Gutiérrez-Abejón, E.; Ayestarán, I.; Criado-Espegel, P.; Álvarez, F.J. The Trends in Opioid Use in Castile and
Leon, Spain: A Population-Based Registry Analysis of Dispensations in 2015 to 2018. J. Clin. Med. 2019, 8, 2148. [CrossRef]

40. Herrera-Gómez, F.; Gutiérrez-Abejón, E.; Álvarez, F.J. Antipsychotics in the General Population and the Driver Population:
Comparisons from a Population-Based Registry Study. Int. Clin. Psychopharmacol. 2019, 34, 184–188. [CrossRef]

41. Andrade, S.E.; Kahler, K.H.; Frech, F.; Chan, K.A. Methods for Evaluation of Medication Adherence and Persistence Using
Automated Databases. Pharmacoepidemiol. Drug. Saf. 2006, 15, 565–574; discussion 575–577. [CrossRef]

42. Baumgartner, P.C.; Haynes, R.B.; Hersberger, K.E.; Arnet, I. A Systematic Review of Medication Adherence Thresholds Dependent
of Clinical Outcomes. Front. Pharmacol. 2018, 9, 1290. [CrossRef] [PubMed]

43. Liu, Y.; Söderberg, J.; Chao, J. Adherence to and Persistence with Adalimumab Therapy among Swedish Patients with Crohn’s
Disease. Pharmacy (Basel) 2022, 10, 87. [CrossRef] [PubMed]

44. Vlahov, D.; Galea, S. Urbanization, Urbanicity, and Health. J. Urban. Health 2002, 79, S1–S12. [CrossRef] [PubMed]
45. EMA European Medicines Agency. Available online: https://www.ema.europa.eu/en (accessed on 20 May 2022).

http://doi.org/10.1186/s13643-020-1274-3
http://www.ncbi.nlm.nih.gov/pubmed/31948489
http://doi.org/10.7334/psicothema2020.186
http://doi.org/10.1186/s12888-021-03681-6
http://www.ncbi.nlm.nih.gov/pubmed/34996394
http://doi.org/10.7326/0003-4819-157-8-201210160-00013
http://www.ncbi.nlm.nih.gov/pubmed/23070491
http://doi.org/10.30827/ars.v59i3.7387
http://doi.org/10.1016/j.jad.2008.07.011
http://doi.org/10.1093/fampra/cmy106
http://doi.org/10.1016/j.aprim.2013.11.003
http://www.ncbi.nlm.nih.gov/pubmed/24704196
http://doi.org/10.1002/da.22852
http://doi.org/10.1136/bmjopen-2017-016982
http://doi.org/10.1016/j.lanepe.2022.100368
http://doi.org/10.1007/s00213-015-3988-9
http://www.ncbi.nlm.nih.gov/pubmed/26093655
http://doi.org/10.1016/j.jclinepi.2007.11.008
http://www.ncbi.nlm.nih.gov/pubmed/18313558
http://doi.org/10.1371/journal.pmed.1001885
http://www.ncbi.nlm.nih.gov/pubmed/26440803
http://doi.org/10.1136/bmjopen-2017-017618
http://doi.org/10.3390/ph13080165
http://doi.org/10.1111/fcp.12680
http://doi.org/10.3389/fphar.2018.00408
http://doi.org/10.3390/jcm8122148
http://doi.org/10.1097/YIC.0000000000000263
http://doi.org/10.1002/pds.1230
http://doi.org/10.3389/fphar.2018.01290
http://www.ncbi.nlm.nih.gov/pubmed/30524276
http://doi.org/10.3390/pharmacy10040087
http://www.ncbi.nlm.nih.gov/pubmed/35893725
http://doi.org/10.1093/jurban/79.suppl_1.S1
http://www.ncbi.nlm.nih.gov/pubmed/12473694
https://www.ema.europa.eu/en


Pharmaceutics 2022, 14, 2696 14 of 14

46. WHO Collaborating Centre for Drug Statistics Methodology ATC/DDD Index. Available online: https://www.whocc.no/atc_
ddd_index/ (accessed on 12 August 2020).

47. Green, J.L.; Hawley, J.N.; Rask, K.J. Is the Number of Prescribing Physicians an Independent Risk Factor for Adverse Drug Events
in an Elderly Outpatient Population? Am. J. Geriatr. Pharmacother. 2007, 5, 31–39. [CrossRef]

48. WHO. Medication Safety in Polypharmacy: Technical Report 2019; WHO: Geneva, Switzerland, 2019.
49. Bramesfeld, A.; Grobe, T.; Schwartz, F.W. Prevalence of Depression Diagnosis and Prescription of Antidepressants in East and

West Germany: An Analysis of Health Insurance Data. Soc. Psychiatry Psychiatr. Epidemiol. 2010, 45, 329–335. [CrossRef]
50. Ingemann, T.N.; Backe, M.B.; Bonefeld-Jørgensen, E.C.; Skovgaard, N.; Pedersen, M.L. Prevalence of Patients Treated

with Antidepressant Medicine in Greenland and Denmark: A Cross-Sectional Study. Int. J. Circumpolar. Health 2021, 80,
1912540. [CrossRef]

51. Mirowsky, J.; Ross, C.E. Age and Depression. J. Health Soc. Behav. 1992, 33, 187–205; discussion 206–212. [CrossRef]
52. Muzina, D.J.; Malone, D.A.; Bhandari, I.; Lulic, R.; Baudisch, R.; Keene, M. Rate of Non-Adherence Prior to Upward Dose Titration

in Previously Stable Antidepressant Users. J. Affect. Disord. 2011, 130, 46–52. [CrossRef]
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