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Abstract

Background/Objectives: Mental disorders are a growing global concern, with depression
being among the most prevalent. Portugal ranks second in antidepressant consumption
within the OECD, following a threefold increase between 2000 and 2020. In inland re-
gions such as Beira Interior, reduced healthcare services and distance from major hospitals
further complicate access to care. This study analysed 142 patients from Beira Interior
undergoing antidepressant therapy to characterise their demographic and clinical profile
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and to assess associations with adverse effects. Methods: A cross-sectional survey collected
demographic data, clinical diagnoses, prescribed antidepressants, concomitant medications,
and reported adverse effects. Both descriptive and inferential statistical analyses were
performed. Results: Most participants were female (81.0%), with a mean age of 57.8 years.
Major depression was the most common diagnosis (76.1%). Selective serotonin reuptake
inhibitors (47.4%) and trazodone (27.8%) were the most prescribed agents. Treatment had
lasted one to five years in 59.9% of cases. Concomitant use of benzodiazepines (76.8%) and
antipsychotics (48.6%) was frequent. Reported adverse effects included anticholinergic
symptoms (38.7%) and confusion/agitation (26.8%). Women were more likely to use sero-
tonin modulators, while patients >64 years had higher odds of using tetracyclic/unicyclic
antidepressants, serotonin modulators, and multiple antidepressants. These classes were
significantly associated with increased adverse effects. Conclusions: The findings reveal
important risks related to polypragmasia and adverse reactions, underscoring the need
for individualised prescribing, rigorous monitoring, and strict adherence to guidelines.
Larger, stratified, and longitudinal studies are needed to clarify causality and optimise
treatment outcomes.

Keywords: antidepressants consumption; Portuguese population; surveys; characterization;
statistical data

1. Introduction
Mental health disorders are a growing global concern, with depression among the

most prevalent conditions. Portugal is one of the most affected countries in Europe [1–5].
The rising incidence of these disorders is having a significant impact on public health
and increasing the demand for effective treatments [6–8]. Antidepressants have therefore
become the most widely prescribed class of medication, due to their proven efficacy in
reducing symptoms and improving patients’ well-being [8–10].

In recent years, antidepressant use has risen considerably, particularly during the
COVID-19 pandemic [11–14]. Portugal ranks second among the Organisation for Economic
Cooperation and Development (OECD) countries in antidepressant consumption, with
a threefold increase between 2000 and 2020 [15]. According to the Autoridade Nacional
do Medicamento e Produtos de Saúde, I.P. (INFARMED), between 2017 and 2023, the
number of prescribed and subsidised antidepressants dispensed in community pharmacies
in mainland Portugal increased by 44%, totalling around 3.5 million packages. Detailing by
class of antidepressants for the same timeframe, there was a 6% increase in When exam-
ined by pharmacological class, distinct patterns were observed. Tricyclic antidepressants
(TCAs) rose by 6%, with amitriptyline prescriptions increasing by 13% and clomipramine
decreasing by 13%. Tetracyclic (TeCAs) and unicyclic antidepressants increased by
57%, particularly bupropion (+94%) and mirtazapine (+49%), while maprotiline fell by
37%. Selective serotonin reuptake inhibitors (SSRIs) rose by 35%, with sertraline (+53%),
citalopram/escitalopram (+45%), fluoxetine (+14%), fluvoxamine (+14%), and paroxetine
(+4%). Serotonin–norepinephrine reuptake inhibitors (SNRIs) increased by 58%, with du-
loxetine prescriptions doubling (+100%) and venlafaxine rising by 45%. Finally, serotonin
modulators (5-HT modulators), represented only by trazodone, increased by 63% [16].

Beyond these national trends, regional disparities remain a major concern. In Portu-
gal’s inland regions, including Beira Interior, the closure of local health services and the
distance to major hospitals have created one of the lowest levels of geographical access
to healthcare in the country [17]. Characterizing antidepressant consumption in the Beira
Interior region is crucial for understanding regional disparities in mental health care access
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and needs. Additional aspects, such as geographic and social isolation (rural areas), low
and middle-income, the aging of the population, polypragmasia, low funding for mental
health treatment, and the stigma associated with seeking psychological help, make this
population relevant for the study of antidepressant consumption in Portugal [4,5,17–20].
This study was conducted in the Beira Interior region to profile antidepressant users and
identify patterns of use. Surveys were applied to institutionalised patients (46% of partici-
pants) and outpatients. The analysis focused on demographic and clinical data related to
antidepressant therapy, particularly sex, age, and reported adverse effects. Comprehen-
sive statistical methods were applied to explore associations between these variables and
provide a clearer understanding of antidepressant treatment in this regional context.

2. Materials and Methods
This cross-sectional observational study was conducted in the Beira Interior region

of Portugal between early 2022 and late 2023, depending on the institution’s recruitment
period, and included a total of 142 participants. Three healthcare facilities participated:
Casa de Saúde Bento Menni—Irmãs Hospitaleiras Guarda, Unidade Local de Saúde da
Guarda, and Centro Hospitalar Universitário Cova da Beira. These institutions, among the
main referral centres for psychiatric and mental health care in the region, were selected for
their representativeness and because they agreed to collaborate. They provide care for both
institutionalised psychiatric patients and outpatients, ensuring the inclusion of individuals
with diverse clinical profiles and treatment contexts.

The study population consisted of adult patients under psychiatric follow-up at
the participating centres during the study period. A non-probability sampling strategy
was applied, using a frame of patients actively receiving psychiatric care. Recruitment
began with pre-screening by medical and nursing teams, who reviewed electronic and
paper medical records to verify eligibility. Eligible participants were approached directly:
outpatients during scheduled consultations and inpatients during routine clinical rounds.
All individuals meeting the criteria were consecutively invited, ensuring that no eligible
patient was systematically excluded. The study purpose, objectives, and procedures were
explained, and written informed consent was obtained from each participant or their
legal representative.

Regarding inclusion criteria, participants were required to meet the following condi-
tions: age 18 years or older, a confirmed diagnosis of depressive disorder by a psychiatrist
according to DSM-5 criteria, current treatment with antidepressants prescribed by a spe-
cialist, and voluntary agreement to participate in the survey, provided either by the patient
or their legal representative. Potential participants for this study were excluded if they did
not meet at least one of the inclusion criteria described above.

Data was collected using a structured questionnaire specifically designed for this study.
Variables included demographic characteristics (age, sex), primary psychiatric diagnosis,
antidepressant medication, treatment duration, concomitant pharmacological therapies,
general physical health, other psychiatric comorbidities, and adverse effects observed or
reported. The instrument was developed from the study protocol and reviewed by psychi-
atric healthcare professionals for clarity and relevance. As it was designed solely to record
objective, verifiable data rather than latent constructs, formal psychometric validation was
not applicable. A sample of the survey instrument is provided as Supplementary Material.
The final version was administered in person by trained staff and did not include any
personally identifiable information, thereby ensuring anonymity and confidentiality.

The study followed the principles of the Declaration of Helsinki. Ethical approval was
obtained from the Ethics Committees of all participating institutions: Casa de Saúde Bento
Menni—Irmãs Hospitaleiras Guarda (Report 3/2022, 29 December 2022), Unidade Local de
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Saúde da Guarda (Report 41/2023, 6 October 2023), and Centro Hospitalar Universitário
Cova da Beira (Approval 07/2023, 14 March 2023).

Data analysis was conducted using IBM SPSS Statistics (version 27). Descriptive statis-
tics, including frequencies and percentages, were used to characterise sociodemographic
and clinical variables such as age, sex, diagnosis, antidepressant use, treatment duration,
concomitant medications, physical health, and adverse effects. Associations between vari-
ables were assessed using Pearson’s chi-squared (χ2) test or Fisher’s exact test. Pearson’s
χ2 test was applied when all expected cell frequencies were ≥5; otherwise, Fisher’s exact
test was used to ensure validity. Statistical significance was set at p < 0.05, and odds ratios
(OR) with 95% confidence intervals (CI) were calculated.

Logistic regression was not performed due to the limited sample size and wide
dispersion of age, which could yield unstable estimates and convergence issues, mak-
ing the model unsuitable. Normality of continuous variables was assessed using the
Shapiro–Wilk test with Lilliefors correction, which confirmed non-normal distributions
and further supported the use of non-parametric association tests instead of parametric
regression models.

3. Results and Discussion
3.1. Characterisation of the Population
3.1.1. Profile of the Studied Population

A total of 142 individuals participated in this study: 115 (81.0%) females and
27 (19.0%) males. This is consistent with a European study on sex differences, which
also reported that women use psychotropic medications, including antidepressants, more
frequently than men, despite similar reasons for use across sexes [21]. Conversely, research
conducted in Sweden found that men report depression more frequently than women but
receive fewer antidepressant prescriptions, suggesting possible under-treatment. Women,
in contrast, receive more antidepressant prescriptions than men without necessarily report-
ing depression, which may indicate potential over-treatment [22].

In this study, participants were aged between 18 and 93 years, with a mean age of
57.8 ± 16.0 years and a median age of 58.0 years. Owing to the wide and heterogeneous
distribution of age, the cohort was stratified into two groups: adults aged 18–64 years and
those aged ≥65 years, a cut-off commonly applied in epidemiological and clinical research
to define older adults. Among the participants, 44 (31.0%) were aged over 64 years.

Regarding antidepressant therapy, 97 patients (68.3%) were prescribed one antidepres-
sant, whereas 45 (31.7%) received two or more. Most cases of polypragmasia involved a
combination of an SSRI with trazodone (5-HT modulator).

Most patients (59.9%) had been undergoing treatment with antidepressants for at least
one year but less than five years.

Table 1 presents the frequency and percentage distributions of sex, age, number of
antidepressants used, and therapy duration in the studied population.

Table 1. Demographic and treatment characteristics of the study population: sex, age, number of
antidepressants prescribed, and duration of therapy.

Variable n %

Sex

Female 115 81.0

Male 27 19.0
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Table 1. Cont.

Variable n %

Age (in years)

18–64 98 69.0

>64 44 31.0

Number of antidepressants

1 97 68.3

>1 45 31.7

Therapy duration

<1 month 9 6.3

<6 months 19 13.4

<1 year 12 8.5

≥1 year 85 59.9

≥5 years 14 9.9

Not specified 3 2.1

3.1.2. Diagnosis

The diagnostic criteria for psychiatric disorders in this study followed the guide-
lines of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) of the American
Psychiatric Association [23].

Regarding the distribution of diagnoses among participants prescribed antidepres-
sants, major depressive disorder was the most frequent (76.1%), followed by adjustment
disorder (6.3%) and major neurocognitive disorder (5.0%) (Figure 1).

Figure 1. Distribution of psychiatric diagnoses in the study population.

These findings are partially consistent with the study by Simon et al. [24], which re-
ported depressive disorders as the most prevalent psychiatric diagnosis among individuals
who filled antidepressant prescriptions. In their study, lower proportions of prescriptions
were linked to attention deficit disorders (3%), bipolar disorders (3%), and anxiety dis-
orders (27%). However, 39% of patients who filled antidepressant prescriptions had no
documented psychiatric diagnosis [24]. In contrast, our results reveal a higher prevalence
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of major depressive disorder, and all individuals receiving antidepressants in our sample
had a confirmed psychiatric diagnosis.

3.1.3. Classes of Antidepressants

In this study, five classes of antidepressants were identified: TCAs, TeCAs and uni-
cyclic antidepressants, SSRIs, SNRIs, and 5-HT modulators. The classification adopted
followed Vanderah (2023) [25].

The most frequently prescribed antidepressants were SSRIs, representing approxi-
mately 47.4% of all prescriptions, with sertraline (20.1%) and fluoxetine (11.3%) being the
most common. The second most used class was the 5-HT modulators, with trazodone alone
accounting for 27.8% of prescriptions. These findings align with INFARMED data, which
also report SSRIs as the most prescribed class in Portugal, exceeding 5.2 million packages
dispensed in 2023. Similarly, trazodone represented over 1.6 million packages dispensed in
2023, despite being the only representative of the 5-HT modulators class [16]. By contrast,
SNRIs accounted for only 6.2% of prescriptions, and TCAs for 2.6%, making them the least
frequently prescribed classes in this population.

It should be noted that the frequencies reported (n) correspond to the total number of
antidepressants prescribed (n = 194) across the study population (n = 142), as some patients
received more than one antidepressant.

Table 2 presents the distribution of antidepressant prescriptions by class and
individual agents.

Table 2. Antidepressants (in their classes) consumption distribution.

Classes Antidepressants Count
n (%)

Classes of Antidepressants
n (%)

TCAs
Amitriptyline 3 (1.5)

5 (2.6)Clomipramine 2 (1.0)

TeCAs and unicyclic
Bupropion 5 (2.6)

31 (16.0)Maprotiline 1 (0.5)
Mirtazapine 25 (12.9)

SSRIs

Citalopram 12 (6.2)

92 (47.4)
Fluoxetine 22 (11.3)

Fluvoxamine 3 (1.5)
Paroxetine 16 (8.2)
Sertraline 39 (20.1)

SNRIs
Duloxetine 4 (2.1)

12 (6.2)Venlafaxine 8 (4.1)

5-HT modulators Trazodone 54 (27.8) 54 (27.8)

The results obtained in our study are consistent with recent literature, which iden-
tifies SSRIs as the most frequently prescribed class for the treatment of depression when
compared with TCAs, SNRIs, and other atypical antidepressants [26]. This prescribing
trend may be explained by the advantages of SSRIs, which generally do not produce life-
threatening adverse effects such as overdose-induced cardiotoxicity or central nervous
system toxicity, since they lack receptor antagonism [26]. Furthermore, SSRIs are usually ad-
ministered once daily, require less dose titration than TCAs, and are associated with better
safety profiles and fewer side effects than other antidepressants. Collectively, these features
make SSRIs a safer and often more effective treatment option for many patients [26].
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3.1.4. Other Classes of Medications

Antidepressant therapy was frequently combined with drugs from other pharmacolog-
ical classes, most of which also act on the central nervous system. The most common con-
comitant medications were benzodiazepines (76.8%), followed by antipsychotics (48.6%),
which were prescribed in nearly half of the cases.

Figure 2 presents the distribution of other classes of medications co-administered with
antidepressants in the study population.

 

Figure 2. Percentage of patients using additional classes of medications.

This marked combination of antidepressants with benzodiazepines was expected. At
the initiation of antidepressant therapy, a benzodiazepine is sometimes added to alleviate
anxiety and insomnia associated with depression, accelerate the reduction of depressive
symptoms, and improve adherence to treatment [27]. However, because benzodiazepine
dependence can develop rapidly, clinical guidelines recommend that their use be restricted
to short-term durations [27]. In our study population, this recommendation was not
followed, as the majority of patients (67.0%) reported concomitant benzodiazepine use for
more than one year (χ2(1, n = 142) = 14.450, p = 0.013).

A high frequency of antipsychotic prescriptions was also observed. The literature
indicates that adjunctive antipsychotics may provide a modest but significant reduction in
depressive symptoms [28]. Short-term use can be appropriate in cases of treatment-resistant
depression, particularly when symptoms such as intense rumination, melancholia, or severe
sleep disturbances are present and show improvement with adjunctive antipsychotic
therapy. However, there is no evidence to support long-term use. In our sample, a
majority of patients (62.3%) reported antipsychotic use for more than one year, although
this proportion was not statistically significant (χ2(1, n = 142) = 7.397, p = 0.193).

3.1.5. Health and Comorbidity Profile of the Population

Among the reported health conditions, the most frequent were endocrine diseases
(19.7%), emotional stress (17.6%), and cardiovascular diseases (13.4%).

The bidirectional relationship between endocrine disorders and mental illness is well
established, with growing evidence supporting this interaction [29]. Mental disturbances
are commonly associated with endocrine dysfunctions, while psychiatric conditions may
also disrupt hormonal activity, particularly that of the thyroid and adrenal glands [29].This
interplay may explain why endocrine diseases were the most frequently reported comor-
bidity in our population. Regarding cardiovascular conditions, depression is a recognised
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risk factor for poor outcomes in these patients [30]. It is estimated that around 20% of
individuals with cardiovascular disease also suffer from depression [30], and our findings
are consistent with these observations.

It is also important to highlight the role of emotional stress, which should be dis-
tinguished from clinical depression. Emotional stress refers to a short-term affective and
physiological reaction to perceived demands or threats that typically subsides once the stres-
sor is removed. In contrast, depression is a psychiatric disorder characterised by persistent
sadness, loss of interest or pleasure, and functional impairment, lasting weeks or longer and
fulfilling DSM-5 diagnostic thresholds [31]. Moreover, chronic stress—particularly when
uncontrollable or socially evaluative—can dysregulate the hypothalamic–pituitary–adrenal
(HPA) axis and sustain elevated pro-inflammatory cytokines (e.g., IL-1β, IL-6, TNF-α).
This impairs neurogenesis, lowers neurotrophic factors such as brain-derived neurotrophic
factor (BDNF), and ultimately increases vulnerability to major depressive disorder and
its recurrence [32,33].

3.1.6. Other Psychiatric Disorders

Most individuals in our population had a single psychiatric diagnosis, with major
depression being the most frequent. However, nearly one-third (29.6%) presented at least
one additional psychiatric disorder. Among these, the most commonly reported were
bipolar disorder (7.7%), schizophrenia (5.7%), and intellectual developmental disorder
(5.7%) (Figure 3). These findings may partly explain the high prevalence of antipsychotic
prescriptions observed in this population alongside antidepressant therapy.

Figure 3. Distribution of other psychiatric disorders diagnosed in the study population.

3.1.7. Adverse Effects

The most frequently reported adverse effects were anticholinergic symptoms
(38.7%), confusion/agitation (26.8%), insomnia (25.4%), and tremors (23.9%) (Figure 4).

Figure 4 indicates the percentage of study participants that experienced adverse effects.
It is well established that TCAs, as well as certain antipsychotics used to manage

behavioural and psychological symptoms, have anticholinergic properties [34]. Although
TCAs were rarely prescribed in our sample, many patients presented polypragmasia due to
comorbidities. A significant association was observed between antipsychotic use and anti-
cholinergic effects: nearly two-thirds (63.6%) of the individuals who reported anticholinergic
symptoms were medicated with antipsychotics (χ2(1, n = 142) = 8.134, p = 0.004).
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Although the evaluation of benzodiazepine-related adverse effects was not a primary
aim of this study, it emerged as a relevant exploratory analysis given the high prevalence
of benzodiazepine use in the sample and their well-documented side effect profile. Some
benzodiazepines, such as alprazolam, diazepam, flurazepam, and oxazepam, are also
recognized to produce mild anticholinergic effects [34]. In our study, this association
was evident: 89.1% of individuals reporting anticholinergic effects were medicated with
benzodiazepines (χ2(1, n = 142) = 7.651, p = 0.006). This observation highlights the relevance
of exploring adverse outcomes in the context of polypragmasia.

 

Figure 4. Percentage of identified adverse effects.

Insomnia was another commonly reported adverse effect. Although this can be
partially explained by age—despite only 31% of the population being over 64 years
old—age-related changes in sleep patterns and circadian rhythms are well documented [35].
Furthermore, several pharmacological agents, such as those with anticholinergic or an-
tihistaminic properties, as well as anticonvulsants, antispasmodics, benzodiazepines,
and opioids, may cause daytime drowsiness, thereby disrupting the normal sleep–wake
cycle [35]. In our study, no significant association was observed between benzodiazepine
use and reported insomnia. However, a strong association was found with antipsychotic
drugs: 86.1% of the individuals who reported insomnia were under antipsychotic treatment
(χ2(1, n = 142) = 27.177, p < 0.001).

Similarly, the side effect of confusion/agitation also appeared to be associated with
Similarly, the side effect of confusion/agitation also appeared to be associated with an-
tipsychotic drug use, although to a lesser extent. Among the patients reporting confu-
sion/agitation, 65.8% were taking antipsychotics for their psychiatric disorder.

Other drug classes combined with antidepressant therapy did not demonstrate to have
significant associations with the adverse effects reported by this population. Nevertheless,
it is important to acknowledge that the relatively small sample size, together with the high
prevalence of polypragmasia, may have influenced these observations.

3.2. Association Between Sex and Antidepressants Consumption

This section explores sex-related patterns in antidepressant consumption based on
data collected from all patients included in this study.
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Among participants taking TCAs, 100.0% were women (p = 0.583, Fisher’s exact test).
At the sex level, this corresponded to 4.3% of women consuming TCAs and 0.0% of men.
No significant differences were observed between sexes. The OR for women consuming
TCAs compared to men was 1.25 (95% CI = 1.15–1.35).

Of the individuals consuming TeCAs and unicyclic antidepressants, 83.9% were
women and 16.1% were men, with no statistically significant association
(χ2(1, n = 142) = 0.214, p = 0.643). At the sex level, 22.6% of women and 18.5% of men used
this class. The OR for women compared with men was 1.29 (95% CI = 0.44–3.73), which
was not statistically significant.

For SSRIs, 76.9% of consumers were women and 23.1% were men. Although no
statistically significant association was found (χ2(1, n = 142) = 2.716, p = 0.099), proportions
differed: 60.9% of women and 77.8% of men used this class. The OR for men compared
with women was 2.25 (95% CI = 0.84–6.00), which was not statistically significant.

Among those consuming SNRIs, 91.7% were women and 8.3% were men (p = 0.463,
Fisher’s exact test). In terms of prevalence, 9.6% of women and 3.7% of men used SNRIs.
No significant differences were observed between sexes. The OR for women compared
with men was 2.75 (95% CI = 0.34–22.27), also not statistically significant.

A different pattern emerged for 5-HT modulators: 90.7% of consumers were women
and 9.3% were men, with a statistically significant association (χ2(1, n = 142) = 5.385,
p = 0.020). By sex, 42.6% of women and 18.5% of men consumed this class. Women
were thus 3.27 times more likely to take 5-HT modulators than men (OR = 3.27,
95% CI = 1.16–9.23).

Regarding polypragmasia, among those using more than one antidepressant,
86.7% were women and 13.3% men, while for those using a single antidepressant,
78.4% were women and 21.6% men. No statistically significant association was ob-
served (χ2(1, n = 142) = 1.381, p = 0.240). The OR for women compared with men was
1.80 (95% CI = 0.67–4.81).

Table 3 summarizes the results presented and discussed previously.
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Table 3. Association between sex and antidepressant consumption in the study population.

Variable n (Yes) n (No) p-Value OR (95% CI)

TCAs

Female
Male
Total

505
110
27

137
0.583 1.25 (1.15–1.35) a

TeCAs and unicyclic

Female
Male
Total

26
5

31

89
22

111
0.643 1.29 (0.44–3.73) a

SSRIs

Female
Male
Total

70
21
91

45
6
51

0.099 2.25 (0.84–6.00) b

SNRIs

Female
Male
Total

11
1

12

104
26

130
0.463 2.75 (0.34–22.27) a

5-HT modulators

Female
Male
Total

49
5

54

66
22
88

0.020 3.27 (1.16–9.23) a

Variable n(> 1) n(1) p-Value OR (95% CI)

Number of antidepressants

Female
Male
Total

39
6

45

76
21
97

0.240 1.80 (0.67–4.81) c

a OR Female/Male; b OR Male/Female; c OR > 1 antidepressant/1 antidepressant.

According to these results, women were consistently the predominant consumers
across most antidepressant subclasses, including TCAs, TeCAs and unicyclic antidepres-
sants, SNRIs, and 5-HT modulators. However, statistical significance was only observed
for 5-HT modulators, where women were found to be 3.27 times more likely to consume
trazodone than men. This finding is consistent with Estrela et al. [12], who reported that
women had more than three times the prescription rates of antidepressants compared
to men during the COVID-19 pandemic. Estrela et al. [4] also emphasized that women,
particularly those aged 60 and above, were the primary consumers of antidepressants and
anxiolytics, reinforcing the gender-related vulnerability to common mental disorders.

Interestingly, a higher proportion of men in our sample used SSRIs compared with
women (77.8% vs. 60.9%, respectively). Although not statistically significant, this con-
trasts with the findings of Estrela et al. [4,12], who reported consistently higher use
among women, without a reversal in proportional consumption. This discrepancy may
reflect sample-specific dynamics or regional prescribing practices not fully captured in
national datasets.

Finally, regarding the use of multiple antidepressants, 86.7% of patients using more
than one were women. Although not statistically significant, this aligns with Estrela
et al. [4], who highlighted polypharmacy among older adults—especially women—as a
major concern due to risks of inappropriate medication and adverse effects. Our find-
ings support these observations and underscore the importance of careful monitoring of
combined antidepressant use, particularly in female populations.
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3.3. Association Between Age and Antidepressants Consumption

This section explores the relationship between antidepressant consumption and the
age of participants in this study.

For TCAs, 60.0% of consumers were over 64 years old and 40.0% were aged between
18 and 64 years (p = 0.173, Fisher’s exact test). By age group, 6.8% of patients older than
64 consumed TCAs, compared with 2.0% of those aged 18–64. No statistically significant
differences were observed. The OR for patients >64 compared with those aged 18–64 was
3.51 (95% CI = 0.57–21.81), which was not statistically significant.

Among individuals consuming TeCAs and unicyclic antidepressants, 51.6% were older
than 64 and 48.4% were aged 18–64. Within age groups, 36.4% of patients >64 years used
this class compared with 15.3% of patients aged 18–64. A statistically significant association
was observed (χ2(1, n = 142) = 7.890, p = 0.005). Patients older than 64 were 3.16 times more
likely to consume TeCAs and unicyclic antidepressants than younger patients (OR = 3.16,
95% CI = 1.39–7.21).

For SSRIs, 73.6% of consumers were aged 18–64 and 26.4% were >64 years. By group,
68.4% of patients aged 18–64 and 54.4% of those >64 consumed SSRIs. No significant
association was found (χ2(1, n = 142) = 2.521, p = 0.112). The OR for younger versus older
patients was 1.80 (95% CI = 0.87–3.74), not statistically significant.

In the case of SNRIs, 75.0% of consumers were aged 18–64 and 25.0% were
>64 (p = 0.754, Fisher’s exact test). By group, 9.2% of patients aged 18–64 and 6.8% of
patients >64 used SNRIs. No significant differences were observed. The OR for younger
versus older patients was 1.38 (95% CI = 0.36–5.37), also not significant.

For 5-HT modulators, 42.6% of consumers were older than 64 and 57.4% were aged
18–64. By group, 52.3% of patients >64 and 31.6% of those aged 18–64 used this class. A
statistically significant association was observed (χ2(1, n = 142) = 5.489, p = 0.019). Patients
over 64 were 2.37 times more likely to consume 5-HT modulators than younger patients
(OR = 2.37, 95% CI = 1.14–4.91).

Regarding polypragmasia, 48.9% of patients using more than one antidepressant
were >64 and 51.1% were aged 18–64. Within groups, 50.0% of older patients used mul-
tiple antidepressants, compared with 23.5% of younger patients. A statistically signif-
icant association was observed (χ2(1, n = 142) = 9.874, p = 0.002). Patients >64 were
3.26 times more likely to use more than one antidepressant than those aged
18–64 (OR = 3.26, 95% CI = 1.54–6.93).

Table 4 provides a summary of the results previously presented and discussed.
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Table 4. Association between age and antidepressant consumption in the study population.

Variable n (Yes) n (No) p-Value OR (95% CI)

TCAs

18–64
>64

Total

2
3
5

96
41

137
0.173 3.51 (0.57–21.81) a

TeCAs and unicyclic

18–64
>64

Total

15
16
31

83
28

111
0.005 3.16 (1.39–7.21) a

SSRIs

18–64
>64

Total

67
24
91

31
20
51

0.112 1.80 (0.87–3.74) b

SNRIs

18–64
>64

Total

9
3

12

89
41

130
0.754 1.38 (0.36–5.37) b

5-HT modulators

18–64
>64

Total

31
23
54

67
21
88

0.019 2.37 (1.14–4.91) a

Variable n(> 1) n(1) p-Value OR (95% CI)

Number of antidepressants

18–64
>64

Total

23
22
45

75
22
97

0.002 3.26 (1.54–6.93) c

a OR > 64/18–64; b 18–64/> 64; c OR > 1 antidepressant/1 antidepressant.

The present study shows that patients aged over 64 years were significantly more likely
to consume certain classes of antidepressants, particularly TeCAs and unicyclic antidepres-
sants, and 5-HT modulators, compared with those aged 18–64. Additionally, older patients
were significantly more likely to be prescribed multiple antidepressants simultaneously,
with an OR of 3.26. These findings are consistent with Negrão et al. [14], who reported a
positive correlation between the percentage of elderly residents in a municipality and the
increase in antidepressant consumption following the COVID-19 pandemic, reinforcing the
age-related trend.

Estrela et al. [4] also supports these conclusions, reporting that more than half of
antidepressant consumers in Portugal are aged 60 years or older. Their study highlighted
concerns about excessive use and polypragmasia in older populations, particularly re-
garding benzodiazepines and antidepressants. It also noted that TCAs are less frequently
prescribed due to their adverse effects, consistent with our observation of their limited use
and lack of statistical significance.

Finally, Madeira et al. [5] confirmed that individuals over 50 years old account for
more than half of antidepressant prescriptions in Portugal, documenting a 47% increase in
consumption between 2016 and 2019. SSRIs were the most prescribed class, while TCAs
declined, and drugs such as trazodone and mirtazapine—commonly used in older patients,
often for off-label indications like insomnia—were increasingly preferred. That study also
emphasised the prevalence of polypragmasia and the central role of general practitioners
in prescribing psychotropic medications, which may contribute to the patterns observed in
our sample.
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3.4. Association Between Antidepressants Consumption and Adverse Effects

This section explores in further detail the association between antidepressant consump-
tion and reported adverse effects, based on the data collected from all study participants.
The analysis was stratified by antidepressant class.

Among patients using TeCAs and unicyclic antidepressants, 54.8% reported anticholin-
ergic effects, while 45.2% did not. Of those who experienced such effects, 30.9% were users
of this class, compared with 16.1% of patients who did not report them. A statistically
significant association was confirmed (χ2(1, n = 142) = 4.335, p = 0.037). Odds ratio analysis
indicated that patients were 2.33 times more likely to experience anticholinergic effects
when taking these drugs (OR = 2.33, 95% CI = 1.04–5.28).

Similarly, tremors were reported by 38.7% of TeCA/unicyclic users. At the population
level, 35.3% of individuals with tremors consumed this class, compared with 17.6% of those
without. Again, a significant association was observed (χ2(1, n = 142) = 4.748, p = 0.029),
with an OR of 2.56 (95% CI = 1.08–6.04).

Gastrointestinal effects were mentioned by 32.3% of patients using these antide-
pressants. At the population level, 43.5% of individuals reporting gastrointestinal
complaints were TeCA/unicyclic users. This association was statistically significant
(χ2(1, n = 142) = 7.536, p = 0.006), with an OR of 3.59 (95% CI = 1.39–9.28).

Orthostatic hypotension was less frequent (9.7% of users), yet 75.0% of patients who
reported this effect were taking TeCAs/unicyclic antidepressants. Although the sample
size was small, Fisher’s exact test revealed a significant association (p = 0.033), with an OR
of 11.79 (95% CI = 1.18–117.66).

These findings are consistent with the literature. Bupropion is associated with dry
mouth, nausea, tremors, dizziness and gastrointestinal disturbances [36]; maprotiline
with drowsiness, tremors, gastrointestinal effects and orthostatic hypotension [37]; and
mirtazapine with drowsiness, tremors, nausea/vomiting and confusion [38].

Among SSRI users, 27.5% reported anticholinergic effects, while 72.5% did not. At
the population level, 45.5% of patients reporting anticholinergic symptoms were taking
SSRIs. A significant association was confirmed (χ2(1, n = 142) = 13.537, p < 0.001). OR
analysis showed that patients not taking SSRIs were 3.77 times more likely to experience
these effects (OR = 3.77, 95% CI = 1.83–7.77).

Other adverse effects showed a similar pattern, with lower reporting among SSRI
users than non-users: confusion/agitation: OR = 2.62 (95% CI = 1.22–5.61), χ2 = 6.299,
p = 0.012; insomnia: OR = 3.02 (95% CI = 1.39–6.59), χ2 = 8.082, p = 0.004; tremors:
OR = 3.55 (95% CI = 1.59–7.90), χ2 = 10.193, p = 0.001; appetite changes: OR = 3.80
(95% CI = 1.52–9.48), χ2 = 8.868, p = 0.003; gastrointestinal effects: OR = 3.45
(95% CI = 1.37–8.68), χ2 = 7.425, p = 0.006; weight changes: OR = 3.19 (95% CI = 1.21–8.44),
χ2 = 5.867, p = 0.015. In all cases, non-users were more likely to report these adverse effects
than SSRI users. This aligns with the safer profile attributed to SSRIs compared to older
antidepressant classes, despite the fact that citalopram, fluoxetine, fluvoxamine, paroxetine
and sertraline are all documented to potentially cause these effects [39–43].

However, participants in this study who consumed SSRIs reported fewer of these
adverse effects than those who did not consume them, which led to statistically signifi-
cant results, but with OR values favouring patients taking SSRIs over those taking other
classes of antidepressants. These results are in line with the wide prescription of SSRIs
for depression, since this class is associated with better safety. Although SSRIs can also
cause undesirable effects, these are considered new generation antidepressants, which
makes them safer and able to cause fewer adverse effects compared to the other classes
of antidepressants [26].
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For 5-HT modulators (primarily trazodone), a higher burden of adverse effects was
observed. Among users, 64.8% reported anticholinergic effects. Of all patients with
such complaints, 63.6% were trazodone users, corresponding to a strong association
(χ2(1, n = 142) = 24.980, p < 0.001) with an OR of 6.26 (95% CI = 2.96–13.24).

Other significant associations for trazodone included: confusion/agitation: OR = 3.61
(95% CI = 1.67–7.83), χ2 = 11.144, p = 0.001; insomnia: OR = 3.10 (95% CI = 1.42–6.75),
χ2 = 8.437, p = 0.004; tremors: OR = 3.67 (95% CI = 1.64–8.20), χ2 = 10.688, p = 0.001; appetite
changes: OR = 4.21 (95% CI = 1.66–10.70), χ2 = 10.051, p = 0.002; gastrointestinal effects:
OR = 2.47 (95% CI = 1.00–6.13), χ2 = 3.983, p = 0.046; sweating: OR = 3.50 (95% CI = 1.36–9.03),
χ2 = 7.244, p = 0.007; weight changes: OR = 4.78 (95% CI = 1.71–13.38), χ2 = 10.097, p = 0.001;
headaches/dizziness/vertigo/tinnitus: OR = 4.33 (95% CI = 1.54–12.23), χ2 = 8.598, p = 0.003
and palpitations: OR = 5.37 (95% CI = 1.62–17.87), χ2 = 8.871, p = 0.003.

These results are in agreement with trazodone’s known profile, which includes fre-
quent undesirable effects such as confusion, insomnia, dizziness, tremors, palpitations,
gastrointestinal symptoms and hyperhidrosis [44].

For TCAs and SNRIs, no statistically significant results were observed in relation to
the considered adverse effects. This may be explained by their low prevalence of use in the
studied population, limiting statistical power.

Overall, significant associations were identified mainly for TeCAs/unicyclic antide-
pressants and 5-HT modulators, where several adverse effects were more frequent among
users. In contrast, SSRIs showed an inverse pattern, with most adverse effects more
frequently reported by non-users, reinforcing their comparatively safer tolerability profile.

Table 5 presents a complete overview of the statistical associations between antide-
pressant use and adverse effects.

Table 5. Association results for antidepressant consumption according to adverse effects in a popula-
tion undergoing treatment with this class of medication.

Variable 1 Variable 2 n (Yes) n (No) p-Value OR (95% CI)

TeCAs and
unicyclic

Anticholinergic effects

Yes
No

Total

17
14
31

38
73

111
0.037 2.33 (1.04–5.28) a

Tremors

Yes
No

Total

12
19
31

22
89

111
0.029 2.56 (1.08–6.04) a

Gastrointestinal effects

Yes
No

Total

10
21
31

13
98

111
0.006 3.59 (1.39–9.28) a

Orthostatic hypotension

Yes
No

Total

3
28
31

1
110
111

0.033 11.79 (1.18–117.66) a
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Table 5. Cont.

Variable 1 Variable 2 n (Yes) n (No) p-Value OR (95% CI)

SSRIs

Anticholinergic effects

Yes
No

Total

25
66
91

30
21
51

<0.001 3.77 (1.83–7.77) b

Confusion/Agitation

Yes
No

Total

18
73
91

20
31
51

0.012 2.62 (1.22–5.61) b

Insomnia

Yes
No

Total

16
75
91

20
31
51

0.004 3.02 (1.39–6.59) b

Tremors

Yes
No

Total

14
77
91

20
31
51

0.001 3.55 (1.59–7.90) b

Increased/Decreased appetite

Yes
No

Total

9
82
91

15
36
51

0.003 3.80 (1.52–9.48) b

Gastrointestinal effects

Yes
No

Total

9
82
91

14
37
51

0.006 3.45 (1.37–8.68) b

Increased/Decreased weight

Yes
No

Total

8
83
91

12
39
51

0.015 3.19 (1.21–8.44) b

5-HT modulators

Anticholinergic effects

Yes
No

Total

35
19
54

20
68
88

<0.001 6.26 (2.96–13.24) a

Confusion/Agitation

Yes
No

Total

23
31
54

15
73
88

0.001 3.61 (1.67–7.83) a

Insomnia

Yes
No

Total

21
33
54

15
73
88

0.004 3.10 (1.42–6.75) a

Tremors

Yes
No

Total

21
33
54

13
75
88

0.001 3.67 (1.64–8.20) a

Increased/Decreased appetite

Yes
No

Total

16
38
54

8
80
88

0.002 4.21 (1.66–10.70) a

Gastrointestinal effects

Yes
No

Total

13
41
54

10
78
88

0.046 2.47 (1.00–6.13) a
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Table 5. Cont.

Variable 1 Variable 2 n (Yes) n (No) p-Value OR (95% CI)

Sweating

Yes
No

Total

14
40
54

8
80
88

0.007 3.50 (1.36–9.03) a

Increased/Decreased weight

Yes
No

Total

14
40
54

6
82
88

0.001 4.78 (1.71–13.38) a

Headaches/Dizziness/Vertigo/Tinnitus

Yes
No

Total

13
41
54

6
82
88

0.003 4.33 (1.54–12.23) a

Palpitations

Yes
No

Total

11
43
54

4
84
88

0.003 5.37 (1.62–17.87) a

a OR Yes/No; b OR No/Yes.

4. Study Limitations, Public Health Implications, and
Future Perspectives

This study presents several limitations that must be acknowledged when interpret-
ing its findings. The sample size, although adequate for exploratory analysis, may not
provide sufficient statistical power to detect subtle associations or allow for subgroup
analyses. While the study focused on a population from an inland region of Portugal,
yielding geographically and demographically more restricted findings, this may limit the
generalisability of the results to broader or more diverse populations. Reliance on data
reported by healthcare professionals with detailed knowledge of patients’ clinical histories
substantially reduces, though does not entirely eliminate, the potential for recall bias, par-
ticularly concerning the timing and extent of exposure and symptom onset in outpatient
cases. Furthermore, the cross-sectional design precludes the establishment of temporal or
causal relationships, thereby requiring cautious interpretation of the observed associations.

Despite these limitations, the results carry significant public health implications. The
observed patterns highlight a potentially under-recognised burden associated with med-
ication use in patients with the underlying disease. This is particularly concerning in
vulnerable populations, where the cumulative effects of polypragmasia, adverse drug reac-
tions, and interactions may be compounded by limited access to regular medical follow-up
and medication review. The evidence underscores the urgent need for targeted interven-
tions, including the optimisation of prescribing practices, strengthened pharmacovigilance
systems, and improved patient education to promote safe and effective medication use.
Moreover, the findings can support healthcare planning and inform clinical guidelines,
ensuring that therapeutic strategies are adapted to the specific needs and risk profiles of
these patient groups.

In light of the evidence, several measures should be prioritised. Regular monitoring
of medication use and patient responses in clinical settings would facilitate the early
identification of adverse drug reactions and potential medication-related complications.
Patient-focused educational initiatives could enhance adherence, awareness of potential
side effects, and safe medication management strategies. Healthcare systems should
strengthen pharmacovigilance practices and ensure that clinical guidelines are informed by
local patient profiles and medication usage patterns. In addition, healthcare professionals
should receive continuous training and resources to recognise early signs of medication-
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related problems, enabling timely and effective intervention. These measures are actionable,
context-specific, and supported by the present findings.

Future research should address the limitations of the current study by employing
longitudinal designs to establish causal relationships and temporal patterns between medi-
cation use and disease progression. Larger, multicentre studies including diverse patient
populations across different demographic and geographic contexts will enhance the gen-
eralisability of the results. Incorporating objective biomarkers and advanced analytical
methods would enable a more precise assessment of medication exposure and its biological
effects. Furthermore, involving patients and healthcare providers through participatory re-
search approaches could improve data accuracy, foster trust, and facilitate the translation of
scientific evidence into clinical practice and health policy, ultimately optimising medication
safety and efficacy.

5. Conclusions
With the progressive increase in the prescription and consumption of antidepressants

in recent years, this study sought to characterise the profile of the Beira Interior population
regarding the use of this therapeutic class. In addition to mapping the overall consumption
trends, it was possible to draw conclusions about associations with sex, age, and the adverse
effects reported.

The findings reveal a marked predominance of women (81.0%) in antidepressant
use, consistent with international patterns, though the possibility of underdiagnosis and
undertreatment in men, alongside potential overtreatment in women, warrants further
investigation. Major depressive disorder was the leading diagnosis (76.1%) underlying
antidepressant prescriptions, at higher rates than those reported in comparable studies.
SSRIs and serotonin modulators, particularly trazodone, predominated in prescribing
patterns, while TCAs and SNRIs were less frequently used. A notable finding was the
extensive and prolonged co-administration of benzodiazepines (76.8%), with a significant
proportion of patients exceeding one year of use—contrary to clinical guidelines and
increasing the risk of dependence and adverse outcomes. Additionally, nearly half of
the population (48.6%) received concomitant antipsychotics, often for extended periods,
despite limited evidence supporting this practice and the elevated risk of serious side
effects. High incidences of anticholinergic and neurological adverse effects were linked to
polypragmasia, highlighting the toxicity burden.

In relation to sex, women were significantly more likely to consume serotonin mod-
ulators compared with men (OR = 3.27, p = 0.020). For other antidepressant classes, sex
differences were not statistically significant, suggesting that sex has a limited and variable
influence on antidepressant consumption. This underlines the need to further explore
other clinical and pharmacokinetic factors that may contribute to differential treatment
responses. With regard to age, individuals over 64 years were significantly more likely to
consume tetracyclic/unicyclic antidepressants (OR = 3.16, p = 0.005), serotonin modulators
(OR = 2.37, p = 0.019), and multiple antidepressants (OR = 3.26, p = 0.002) compared to
younger adults. These results emphasise the clinical complexity of older patients and the
need for age-tailored prescribing and closer monitoring of adverse outcomes.

The data further indicate significant associations between the use of tetracyclic/
unicyclic antidepressants and serotonin modulators and the occurrence of multiple adverse
effects, including anticholinergic effects, tremors, gastrointestinal symptoms, confusion,
insomnia, appetite changes, and orthostatic hypotension, with odds ratios ranging from
2.33 to 11.79. Conversely, SSRIs were associated with a lower incidence of adverse effects
compared to other classes, reflecting their favourable safety profile. TCAs and SNRIs
showed no significant associations, likely reflecting their lower use in the studied sample.
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These results corroborate the known safety and risk profiles of antidepressants and high-
light the need for rigorous monitoring of adverse events in polypharmacy, with particular
attention to vulnerable populations.

The findings have direct implications for clinical practice. Healthcare providers should
prioritise individualised prescribing strategies that account for patient sex, age, comorbidi-
ties, and polypragmasia risks. In particular, older patients require enhanced monitoring to
detect early signs of adverse effects and adjust therapy proactively. Regular medication re-
views, combined with structured adverse event reporting systems, may reduce preventable
harms and improve adherence. Furthermore, the high prevalence of polypragmasia and
multiple antidepressant use underscores the importance of deprescribing protocols and
therapeutic drug monitoring within mental health care. From a public health and policy
perspective, the results highlight the need for regional prescription monitoring programmes
capable of detecting prescribing trends and potential overuse. Policymakers should im-
plement targeted educational initiatives for prescribers to reinforce evidence-based an-
tidepressant use, particularly in high-risk populations. The integration of pharmacists
into multidisciplinary mental health teams could further strengthen medication safety and
optimise therapeutic outcomes.

This study also presents limitations, including the modest sample size, the wide
age span within the 18–64 years category that limited subgroup analyses, and the low
representativeness of some antidepressant classes. Future research should build on these
findings by recruiting larger and more representative samples, enabling more refined
age stratification and analysis of less frequently prescribed antidepressants. Longitudinal
designs will be essential to establish causal relationships between antidepressant use and
adverse outcomes and to evaluate the effectiveness of interventions aimed at optimising
pharmacotherapy while minimising harm.

Nevertheless, the present research establishes an important regional benchmark for
antidepressant consumption, providing evidence that can guide clinicians, inform health
policies, and shape priorities for future investigation in psychopharmacology and mental
health care. Importantly, the study underscores the concomitant use of multiple antidepres-
sants and other psychotropic drugs, as well as the impact of adverse effects on patients’
quality of life, reinforcing the need for systematic monitoring and careful management of
antidepressant therapy in clinical practice.
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