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A B S T R A C T   

Background: Despite the availability of effective antidepressant strategies, numerous people with 
depressive disorders remain untreated. The Covid-19 pandemic has affected healthcare services, 
especially the mental health sector. This study aims to explore the coverage of depression 
treatments in the general Spanish population and the impact of the Covid-19 pandemic. 
Methods: We used longitudinal data (2018 and 2022) from the general Spanish population: pre- 
pandemic n = 1512; mean age = 65.43 years ± 14.90; 56 % females; post-pandemic n = 909; 
mean age = 68.00 years ± 14.24; 54 % women. The International Classification of Disease 10th 
edition was used to diagnose lifetime depressive episodes and severity. We explored psychological 
and pharmacological treatment coverage via multiple logistic regressions adjusted for 4 cova-
riates (sex assigned at birth, education level, age, Covid-19 pandemic) for participants with a 
diagnosis of depression. 
Results: Treatment coverage for depression in the pre-pandemic and post-pandemic samples was, 
respectively, 53.3 % and 51.9 %. We observed an association between severe depression and 
treatment coverage (OR = 2.77, 95%CI 1.05 to 7.75). We found no association between the 
COVID-19 pandemic and treatment coverage. 
Conclusions: The pharmacological treatment coverage was associated with severe types of 
depression. The prevalence rates of treatment coverage were similar in the pre- and post-COVID- 
19 pandemic attesting to the resilience of the mental health system in Spain.   

1. Introduction 

Despite the availability of numerous effective treatments, there is evidence of widespread undertreatment of depression [1] – a 
phenomenon occurring similarly in both low- and high-income countries [2]. A systematic review considering studies between 2000 
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and 2019 in over 84 countries showed that antidepressant treatment coverage for depression was indeed suboptimal [3]. Untreated 
depression can lead to worse outcomes in terms of severity, disability, persistence, comorbidities, and suicidal behaviour [4–7]. 

Both psychotherapy and pharmacotherapy are valuable treatment strategies for patients suffering from depression [8,9]. In pri-
mary care, psychological therapies help reduce depressive symptoms and their effect may last longer than medication [10,11]. 
Conversely, international clinical guidelines recommend the use of antidepressant drugs to treat moderate to severe depression in 
adults [12,13], as the magnitude of their effect is proportional to disease severity [14]. 

In Spain, a 2006 study on adult patients with anxiety or depressive disorders showed that less than half (48.9 %) were treated for 
depression and only one-third of patients received adequate antidepressant treatment [15], while a more recent investigation has 
highlighted no improvement of such trend [16]. In this study, carried out in 15 different countries, the authors attempt to investigate 
the gaps in treatment coverage for depression. They found that overall treatment coverage was 41.8 % (S.E., 1.1) and that this was 
higher in cases of severe depression (46.2 % (S.E., 1.4), v. 34.5 % (S.E., 1.7)). 

Between 2020 and 2022, the COVID-19 (CV19) pandemic led to a reallocation of healthcare resources to prioritise the management 
of cases affected by this respiratory illness [17]. In the mental health sector, the impact of this disruption has been even more sig-
nificant, and its consequences remain visible today [18,19]. Taken together with the increased prevalence of depressive disorders 
during CV19 [20], depression treatment coverage may have been affected. 

In our study, we aim to explore the treatment coverage for depression in the general Spanish population and to compare the pre- 
and post-CV19 data to assess the potential impact of the CV19 pandemic onto it. 

2. Methods 

2.1. Study cohort 

We followed a longitudinal cohort design for data collection [21]. Participants were recruited using a stratified, multistage, 
clustered-area probability design without replacement from a representative sample of the Spanish general adult non-institutionalized 
population since 2011 (for full description, see Ref. [22]). The data collection process of the waves analyzed here was carried out from 
April 2018 to November 2018 for the pre-CV19 pandemic survey (1577 total responses), and from July 2022 to November 2022 for 
Wave 4 (963 total responses) for the post-CV19 pandemic survey. 

Sampling weights were computed to adjust for differences in the likelihood of being selected into the sample and addressing non- 
response. This adjustment was made by comparing the sex and age groups of the baseline 2011 cohort with those of the Spanish 
population at the time of sampling [22]. 

2.2. Procedure 

We excluded interviews conducted by proxy (i.e., a relative of any participant who is unable to conduct the interview themselves). 
After proxy exclusion, Wave 3 included 1512 participants and Wave 3 comprised 909 participants. 

All sociodemographic information including age, sex assigned at birth, and education level was collected through closed-question 
interview items. 

Participants were interviewed face-to-face in their homes using an adapted version of the World Mental Health Survey part of the 
Composite International Diagnostic Interview (CIDI) [23]. 

2.3. Measures 

Age was categorized into three groups: (1) 18–29 years, (2) 30–49 years, and (3) 50+ years. Education level was classified into four 
levels: (1) no formal education, (2) primary education, (3) secondary education, and (4) higher education. The lifetime presence of 
suicidal ideation and suicidal attempt(s) was registered through two independent “yes/no” items asking whether participants had 
experienced any of them at any point. The interview period covariate was assessed according to when the participant was interviewed. 
If the participant was interviewed before the pandemic (pre-CV19 sample), he was given the value of 0, if he was interviewed af-
terwards, he was given the value of 1 (pre-CV19 sample). 

2.4. Outcomes 

We used a composite code based on ICD-10 [24] to assess for a diagnosis of depressive episode as described below. For the 
depression module, a binary coding was used to attest the presence or absence of depression according to this structure: (i) the 
depressive episode lasted for at least 2 weeks; (ii) no hypomanic or manic symptoms sufficient to meet the criteria for hypomanic or 
manic episode at any time in the participant’s life were present; (iii) the episode was not attributable to psychoactive substance use or 
to any organic mental disorder; and (iv) at least two of the three screening symptoms was present. The screening symptoms are: (1) 
depressed mood, (2) loss of interest, and (3) decreased energy. Additional symptoms may be present, to give a total of at least four: (4) 
loss of confidence and self-esteem; (5) unreasonable feelings of self-reproach or excessive and inappropriate guilt; (6) recurrent 
thoughts of death or suicide, or any suicidal behavior; (7) complaints or evidence of diminished ability to think or concentrate, such as 
indecisiveness or vacillation; (8) change in psychomotor activity (agitation or retardation); (9) sleep disturbance of any type; and (10) 
change in appetite with corresponding weight change [25]. 
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Similarly, to classify severity, we based our procedure on ICD-10 criteria [24]. To meet the diagnostic criteria for a “mild depressive 
episode” (F32.0), a minimum of two of the screening symptoms (1, 2, 3) must be present, plus at least two of the additional symptoms to 
give a total of four. In the case of a “moderate depressive episode” (F32.1), a minimum of two screening symptoms must be evident, 
along with a total of at least six symptoms. In the case of a “severe depressive episode”, whether with or without psychotic symptoms 
(F32.2–3), all three screening symptoms and several additional symptoms must be present, resulting in a total of at least eight symptoms. 

Treatment coverage was assessed only for the participants who entered the depression module. To assess treatment, we considered 
two dichotomous items (“yes”/“no”) asking whether the participants were under psychological (item 1) and/or pharmacological (item 
2) treatments for depression. Treatments were considered non-exclusive, so a participant could have either of them, both, or none. This 
outcome variable was analyzed using the following code: 0 = None, 1 = Pharmacological treatment, 2 = Psychological treatment, and 
3 = Both pharmacological and psychological treatment. By treatment coverage, we mean the proportion of participants suffering or 
who have suffered from a depressive episode and who are undergoing psychological or pharmacological treatment. 

2.5. Statistical analysis 

Sample characteristics, including sociodemographic information, prevalence, and severity of depressive episode, treatment 
coverage, and type of antidepressant treatment were reported using descriptive statistics. 

Multiple logistic regression (MLR) was employed to explore whether treatment coverage was associated with (1) the severity of the 
depressive episode in the participants with a positive diagnosis of depression in pre- and post- CV19 samples. We decided to use 
regression analysis because we wished to analyze the association between a dependent variable (treatment coverage) and an inde-
pendent variable (depression) and the logistic type because the dependent variable is dichotomous (treatment/no treatment) [26]. We 
explored whether the pandemic (and other socio-demographic variables) had an impact on treatment coverage by adjusting the model. 

Results are reported as odds ratio (OR) adjusted for the interview period (pre- or post- CV19 pandemic), sex assigned at birth, 
education level, and age (aOR), with 95 % intervals (95%CI). We have chosen to report ORs (and not RRs) in view of the objective of 
the study, which is to investigate the association between an exponent (diagnosis of depression) and an outcome (treatment received), 
and the choice of statistical analysis (logistic regression) [27]. 

All analyses were performed using R Statistical Software (v4.2.3; Core Team 2023) [28]. 

3. Results 

Descriptive and prevalence data are reported in Tables 1–3. The weighted prevalence for depressive episodes was respectively 5.6 
% and 6.2 % in the pre- and post- CV19 pandemic samples. – a post-hoc t-test did not identify this difference as statistically significant 
(p > 0.05). 

In the pre-CV19 pandemic sample (Wave 3, n = 1512; mean age = 65.0 ± 14.9 years; 56 % females), 105 cases of depression were 
identified: 17.1 % with mild depression, 34.3 % with moderate depression, and 48.6 % with severe depression. Among them, 53.3 % 
were treted for depression: 31.4 % were under both psychological and pharmacological treatment, while respectively 18.1 % and 3.8 % 
were under drug or psychotherapy treatment only. Among the participants suffering from depression, 7.7 % had experienced suicidal 
ideation and 1 % had reported suicide attempt(s) at least once in their life. 

In the post-CV19 pandemic sample (Wave 4, n = 909; mean age = 68.0 ± 12.88 years; 54 % women), 52 of participants were 
diagnosed with a depressive episode. The coverage for depression treatment in this sample was 51.9 %. Across the sample, approx-
imately 17.3 % (9/52), 28.9 % (15/52), and 53.8 % (28/52) were respectively suffering from mild, moderate, and severe forms, and 
more than half (53.6 %) of those suffering from severe depression were not treated. Among the participants suffering from depression, 
14 % had experienced suicidal ideation and 4 % had reported suicide attempt(s) at least once in their life. 

The unadjusted MLR model showed that treatment coverage was not associated with the pandemic, while it was associated with 
severity (OR = 2.84, 95%CI 1.11 to 7.70). When we adjusted the model for the pandemic, age, sex assigned at birth, and education 
level the severity factor still was associated with treatment coverage (aOR = 2.91, 95%CI 1.10 to 8.20). We also found an association 
between pharmacological treatment and a severe type of depression (aOR = 2.77, 95%CI 1.05 to 7.75). Full detail of the MLR models is 
available in Table 4. 

The graphical representations of the regressions (See Figs. 1–3) show the predicted probabilities of being under psychological or 

Table 1 
Weighted prevalence of depressive episode.  

Characteristics Pre-CV19 (n = 1512) Post-CV19 (n = 909) 

Depressive episode 5.6 % [4.1–7.6] 6.2 % [4.0–9.5] 
Sex assigned at birth 
Male 4.8 % [2.1–7.6] 2.8 % [0.5–5] 
Female 6.3 % [4.2–8.5] 9.52 % [4.9–14.2] 
Age 
18–29 1.2 % [1.2–3.6] 0.0 % [0-0] 
30–49 4.2 % [1.2–7.2] 5.8 % [1.3–10.4] 
50+ 7.5 % [5.3–9.7] 6.8 % [4.0–9.8] 

Note. Numbers represent percentages. Values in square brackets indicate the 95 % confidence interval. 
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pharmacological treatment according to the severity of depression for participants before and after the CV19 pandemic. Fig. 1 shows 
that (1) participants with mild depression had between 25 % and 50 % chance of being treated for depression; (2) participants with 
moderate depression after the pandemic had more than 75 % chance of being treated, compared with less than 50 % for those 
interviewed before the pandemic; and (3) all participants with severe depression had between 50 % and 75 % chance of being treated, 
however, individuals interviewed before the pandemic had a greater chance of being treated than those interviewed after the 
pandemic. 

The likelihood of receiving pharmacological treatment substantially overlapped with data for general treatment coverage. How-
ever, participants interviewed after the pandemic had less than a 75 % chance of being treated solely with pharmacological therapy 
(see Fig. 2). Concerning the likelihood of undergoing psychological treatment only, Fig. 3 shows that people presenting with 
depression and interviewed post-pandemic appeared more likely to receive psychological treatment alone compared to those inter-
viewed pre-pandemic. Furthermore, the probability of undergoing psychological treatment alone is less than 60 % for all levels of 
severity combined. 

4. Discussion 

In our sample, about half of the participants diagnosed with depression were treated. We found an association between treatment 
coverage and the severity of depression, meaning that participants suffering from severe depression are more likely to be under 

Table 2 
Descriptive statistics of the total sample and participants who present depression.  

Characteristics Pre-Total, n = 1512a CV19 
Depression n = 105a 

Post Total, n = 909a -CV19 
Depression n = 52a 

Sex assigned at birth 
Male 707 (46.8 %) 28 (26.7 %) 418 (46 %) 13 (25 %) 
Female 805 (53.2 %) 77 (73.3 %) 491 (54 %) 39 (75 %) 
Ageb 65.4 (14.9) 65.2 (12.5) 68.0 (14.2) 64.8 (12.9) 

Civil Status 
Single 181 (12 %) 13 (12.4 %) 106 (11.7 %) 4 (7.7 %) 
Married 880 (58.2 %) 39 (37.1 %) 521 (57.3 %) 27 (51.9 %) 
Cohabiting 42 (2.8 %) 0 22 (2.4 %) 1 (1.9 %) 
Separated 137 (9.1 %) 21 (20 %) 79 (8.7 %) 7 (13.5 %) 
Widowed 271 (17.8 %) 32 (30.5 %) 180 (19.8 %) 13 (25 %) 
(Missing) 1  1  

Education Level 
No formal education 411 (27.2 %) 34 (32.4 %) 252 (27.7 %) 15 (28.8 %) 
Primary 418 (27.6 %) 28 (26.7 %) 227(25 %) 14 (26.9 %) 
Secondary 439 (29 %) 31 (29.5 %) 276 (30.4 %) 18 (34.7 %) 
Higher 243 (16.1 %) 12 (11.4 %) 153 (16.8 %) 5 (9.6 %) 
(Missing) 1  1  

Suicidal ideation 18 (1,2 %) 8 (7,6 %) 20 (2,2 %) 7 (13.5 %) 
Attempt to suicide 2 (0.1 %) 1 (0.9 %) 6 (0.7 %) 2 (3.8 %) 
Treatment 

Pharmacological 67 (4.4 %) 52 (49.5 %) 33 (3.6 %) 26 (50 %) 
Psychological 47 (3.1 %) 37 (35.2 %) 24 (2.6 %) 20 (38.5 %)  

a n (%); median (IQR). 
b Age is expressed with mean. Values in square brackets indicate standard deviation. 

Table 3 
Frequency of treatment received according to the severity of the depressive episode.  

Characteristics Pharmacological treatment only Psychological treatment only Both treatment No treatment 

Pre-pandemic (n = 105) 
Mild (n = 18) 0 0 5 13   

(27.8 %) (72.2 %) 
Moderate (n = 36) 8 3 7 18 

(22.2 %) (8.3 %) (19.5 %) (50 %) 
Severe (n = 51) 11 1 21 18 

(21.6 %) (1.9 %) (41.2 %) (35.3 %) 
Post-pandemic (n = 52) 
Mild (n = 9) 1 0 3 5 

(11.1 %)  (33.3 %) (55.6) 
Moderate (n = 15) 4 1 5 5 

(26.7 %) (6.7 %) (33.3 %) (33.3 %) 
Severe (n = 28) 2 1 10 15 

(7.1 %) (3.6 %) (35.7 %) (53.6 %)  
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Table 4 
Logistic regression analysis of treatment for depression in pre- and post- CV19 pandemic sample (n = 140).  

Covariate Odd Ratio  

Pharmacological Treatment only Psychological treatment only At least one treatment 

Intercept 
Interview time 

Pre-CV19 0.67 (0.32–1.40) 0.60 (0.28–1.28) 0.70 (0.33–1.47) 
Severity 

Moderate 1.72 (0.62–4.98) 0.87 (0.30–2.67) 2.46 (0.88–7.21) 
Severe 2.77 (1.05–7.75) 1.62 (0.59–4.66) 2.91 (1.10–8.20) 

Age 
30-49 1.36 (0.15-13-12) 0.74 (0.06-7-09) 0.57 (0.05–5.45) 
50+ 1.31 (0.21–0.30) 0.35 (0.04–2.14) 0.65 (0.08–3.95) 

Sex assigned at birth 
Men 0.78 (0.35–1.73) 1.21 (0.53–2.73) 0.72 (0.32–1.60) 

Education 
No formal 0.90 (0.26–3.06) 0.94 (0.26–3.65) 0.96 (0.28–3.29) 
Primary 2.04 (0.57–7.45) 2.26 (0.62–8.94) 2.11 (0.59–7.81) 
Secondary 1.44 (0.44–4.78) 2.08 (0.62–7.61) 1.86 (0.56–6.27) 

Note: Values in brackets indicate the 95 % confidence interval for each Odd Ratio value. 
*indicates p < 00.05. 

Graph 1. Predicted probabilities of being under treatment according to the severity of depression and the date of the interview.  

Graph 2. Predicted probabilities of being under pharmacological treatment according to the severity of depression and the date of the interview.  
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treatment. This finding has relevance when considered alongside the recommendations. According to the NICE guidelines [13] the 
more severe the depression, the more numerous the symptoms and the more likely healthcare professionals tend to be consulted, and 
the greater the likelihood of receiving treatment. The same association was found between pharmacological treatment and severe types 
of depression. It was expected that just as pharmacological treatment is more commonly associated with severe depression, psycho-
logical treatment would be more used in milder forms of depression as recommended by the NICE guidelines [13]. However, when 
considering psychological treatment, a distinct pattern emerges showing no clear association with the severity of depression. Despite a 
preference among individuals for psychological therapy, it was found that less than 10 % of individuals received such treatment [29]. 
This discrepancy highlights a significant gap between preference and access, shedding light on the complex interplay between 
treatment preferences and the real-world delivery of psychological interventions for depression. Recently, the World Health Orga-
nization (WHO) has updated the guidelines for depression reflecting a notable shift in approach [30]. These guidelines emphasize a 
person-centered model and interventions based on the individual and the severity of depression [30]. This represents a departure from 
traditional approaches by providing a recognition of the diverse and nuanced nature of depression and individual considerations to 
improve accessibility and inclusivity [31], adaptability [32], and effectivity [33]. 

No association was found between treatment coverage and the CV19 pandemic. We observed a higher weighted prevalence of 
depression in the post-CV19 pandemic sample compared with the pre-CV19 pandemic sample (6.2 % vs. 5.6 %). This difference was 
not statistically significant, though a higher prevalence of depression in the post-CV19 pandemic sample would be in line with the 
results obtained in other studies [20]. Such an increase in depression prevalence during and after the CV19 pandemic could be the 
consequence of several factors, both indirectly and directly related to the pandemic, such as fear, anxiety about the future, and sadness 
[20]. Moreover, despite a higher prevalence of depressive episodes in the post-CV19 pandemic sample, treatment coverage was not 
different between the pre-CV19 pandemic and post-CV19 pandemic samples. This can partly be explained by the reduced access to the 
use of healthcare services during the CV19 pandemic [34]. However, we also noticed that mild to moderate types of depression were 
treated more often in the post-CV19 pandemic than in the pre-pandemic sample. This could be due to new ways of accessing healthcare 
and the increased use of technology to aid within healthcare services (e.g., telemedicine) [35]. Altogether, the results of the study seem 
to indicate that, currently, treatment coverage for depression in Spain has remained broadly similar across the pre- and post-pandemic 
periods as well as during the CV19 pandemic. This may attests to a certain resilience of Spanish healthcare services against the CV19 
pandemic. However, other studies that specifically investigate healthcare resilience factors are required to support this hypothesis. 

This study had two main objectives: (1) to investigate the coverage of treatment for depression in the general population, and (2) to 
investigate the impact of the disruption caused by the CV19 pandemic in healthcare services on the coverage of treatment. Previously, 
Vigo and colleagues [16] had investigated treatment coverage for depression. They found a prevalence of depression of 4.8 % and a 
treatment coverage rate of 41.8 %. Our study complements the above thanks to its longitudinal design, while also adding novelty by 
considering the effect of the CV19 pandemic on treatment coverage. 

The finding that psychological therapy is received by less than 10 % of individuals despite its preference [29] demonstrates a 
certain shortfall in the treatment coverage for depression and prompts inquiries into the accessibility of mental healthcare for the 
treatment of depression. This discrepancy becomes even more notable considering the association between pharmacological treatment 
for depression and the severity of the disorder. The nuanced contrast with psychological treatment, which shows no association with 
depression severity, introduces a complex dimension to the factors influencing treatment choices in depression care [36]. This suggests 
a potential misalignment between the provided treatment type and the different needs across the severity level of depression [37]. 
Additionally, within the context of the ongoing global challenge presented by the COVID-19 pandemic, our findings indicate no 
substantial association between the pandemic and treatment coverage for depression. This observation underscores the resilience of 
the Spanish mental healthcare system amidst external stressors. The disparities in treatment coverage highlight the need for a 
comprehensive understanding of individual preferences and treatment modalities. Addressing these challenges is essential for the 
improvement of our understanding of depression treatment and developing interventions that align with the diverse and evolving 

Graph 3. Predicted probabilities of being under psychological treatment according to the severity of depression and the date of the interview.  

L. Francia et al.                                                                                                                                                                                                        



Heliyon 10 (2024) e32594

7

needs of individuals. 
The importance of improving treatment for depression is a major issue, particularly since the CV19 pandemic has increased the risk 

of self-harming behaviour and suicide, which are closely linked to depression [38]. In addition, improving treatment coverage for 
depression may make it possible to reduce the duration and recurrence of depressive episodes, and consequently, their prevalence, 
which may in turn help to free up mental health resources [39–41]. To improve treatment coverage, emphasis should be placed on the 
different levels of severity and the different types of treatment recommended for each of them. 

One of the limitations of this study relates the way in which the treatment coverage variable was collected. The data collected do 
not allow us to determine which drugs the person is taking and the adequacy of the pharmacological and/or psychological treatment. 
On the other hand, the variable allows us to form an idea of the situation by telling us in simple terms whether the person is being 
treated and whether the treatment is psychological, pharmacological, or a combination of the two. Previous studies on the treatment of 
depression have not specified the type of medication or therapy offered [1]. Furthermore, while contributing valuable insights into the 
associations between severe types of depression and treatment coverage, the observational design of the study prevents drawing 
conclusions regarding the causality of the associations. This is due to three main reasons: (1) lack of temporal sequence between 
variables [42], (2) the presence of unmeasured or residual confounders [43], and (3) possible alternative explanations for observed 
associations [44]. Despite the challenges in ascertaining causation within our approach, this observational study offers a lens into 
real-world scenarios and provides a nuanced understanding of treatment coverage [45,46]. Moreover, information was self-reported, 
thus at risk of recall bias. However, the data collection was based on an adapted version of the CIDI, a widely validated instrument [47, 
48], and on face-to-face interviews with participants, which reduces the risk of bias linked to the social desirability of self-reported data 
[49]. 

It appears that by 2022, the healthcare system in Spain has recovered the level of treatment coverage for depression that was 
present before the CV19 pandemic. However, the results of our study suggest the possibility of undertreatment for depression in the 
Spanish population, regardless of its severity. Treatment coverage was higher in severe types of depression, possibly driven by higher 
rates of pharmacological treatment. 
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