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Abstract 
Depressive Disorders are the most common psychiatric diagnoses in the general population. To 
estimate the frequency, costs associated with Depressive Disorders in usual clinical practice, 
and in the whole Spanish population, a longitudinal, retrospective, observational study was 
carried out using data from the BIG-PAC database®. Study population: all patients aged ≥ 18 
years with a diagnosis of a Depressive Disorder in 2015–2017. Prevalence was computed as the 

Abbreviations: ICD-10-CM, International Classification of Diseases (10th Edition) Clinical Modification; SD, Standard deviation; AAE, 
Average annual earnings; CI, Confidence intervals; INE, Spanish National Institute of Statistics; WHO, World Health Organization; EMR, 
Electronic medical records; SPSS, Statistical Package for the Social Sciences; DD, Depressive Disorder; MDD, Major Depressive Disorder. 
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proportion of Depressive Disorder cases in the adult general population, and the incidence 
rate, as the number of new Depressive Disorder cases diagnosed per 1,000 person-years in 
the population using health services, during 2015–2017. We collected demographic variables, 
comorbidity, direct health costs, and indirect costs (temporary and permanent disability). 
Health costs related to Depressive Disorders were estimated according to the annual resource 
use rate (resource/patient/year). Indirect costs were calculated according to the human 
capital method. Using the study data and information from the Spanish National Institute of 
Statistics, we estimated the cost of Depressive Disorders corresponding to the Spanish adult 
population, including premature mortality. 69,217 Depressive Disorder patients aged ≥ 18 
years who met the inclusion/exclusion criteria were studied (mean age: 56.8 years; female: 
71.4%). Prevalence of Depressive Disorders in the general population was 4.73% (95% CI: 4.70–
4.76%). Annual incidence rates (2015–2017) were 7.12, 7.35 and 8.02 per 1,000 person-years, 
respectively. Total costs observed in our Depressive Disorder patients were € 223.9 million 
(corresponding to a mean of € 3,235.3; mean/patient/year), of which, 18.4% were direct 
health care costs and 81.6%, non-health indirect costs (18% temporary occupational disability, 
63.6% permanent disability). Considering also the cost of premature death , the mean cost per 
patient/year was € 3,402 and the estimated societal costs of Depressive Disorders in Spain 
were € 6,145 million. The prevalence and incidence of Depressive Disorders are consistent with 
other series reviewed. Resource use and total costs (especially non-health costs) were high. 
© 2021 The Author(s). Published by Elsevier B.V. 
This is an open access article under the CC BY license 
( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

ccording to the World Health Organization (WHO), major 
epressive disorder (MDD) is a mental illness that affects 
ore than 300 million people worldwide ( World Health Or- 
anization. Depression, 2020a ). MDD is a major public health 
roblem associated with high morbidity and mortality rates 
nd, due to its early onset, there is a tendency to chronic- 
ty and recurrence over time ( Malhi et al., 2018 ). MDD is 
 disabling disease that alters the perceived quality of life 
nd increases health resource use ( World Health Organiza- 
ion. Depression, 2020a ; Malhi et al., 2018 ; Zivin et al., 
013 ). In addition, it may share symptoms with other psychi- 
tric disorders ( Corponi et al., 2020 ) and comorbidities, and 
ike other mental disorders it is especially prevalent among 
omen and is strongly associated with groups disadvantaged 
y personal or socioeconomic circumstances ( Alonso et al., 
004, Arias de la Torre et al., 2018 ). Moreover, it may often 
e difficult to treat ( McAllister-Williams et al., 2020 ). 
It is well known that economic crisis has an impact on the 

revalence of mental health disorders ( World Health Orga- 
ization. Health in times of global economic crisis: implica- 
ions for the WHO European Region 2009, 2009 ). A study per- 
ormed to compare mental health problems before and af- 
er the 2007 crisis, revealed a significant increase in the pro- 
ortion of patients with mood (19.4% in major depression), 
nxiety, somatoform and alcohol-related disorders, particu- 
arly among families experiencing unemployment and mort- 
age payment difficulties ( Gili et al., 2013 ). Nowadays, it 
s expected that the COVID-19 pandemic will have an im- 
act on people’s mental health as well as a big economic 
epercussion. Therefore, it would be ideal to have accurate 
nd updated information on the prevalence of depression, 
s one of the mental disorders that most contributes to the 
ears lived with disability. 
The epidemiological information on MDD and mental dis- 

rders in the general population is limited, with signif- 
94 
cant differences between countries and regions ( Alonso 
t al., 2004 ; Ferrari et al., 2013 ). A recent meta-analysis 
years: 1994 and 2014) shows a lifetime prevalence of 
0.8% and an annual prevalence of 7.2%, respectively ( Lim 

t al., 2018 ). According to the European Study of the Epi- 
emiology of Mental Disorders (ESEMeD), the prevalence 
n Spain is lower than that of other European countries, 
ith a lifetime prevalence of depressive episodes of 10.6% 

nd an annual prevalence of 4% ( Gabilondo et al., 2010 ). 
he Global Health Data Exchange estimates a prevalence 
f Depressive Disorders in Spain of 4.13% (GHD, 2017 ). 
ther Spanish studies have shown quite variable percent- 
ges (range: approximately 4-20%), which vary depending 
n the methodology used, the time period, the geographi- 
al area and the subpopulation analyzed ( Arias de la Torre 
t al., 2018 ; Gabilondo et al., 2012 ; Porras-Segovia et al., 
018 ; Fernández Fernández et al., 2006 ; Aragonès et al., 
004 ; Gabarrón Hortal et al., 2002 ). 
The relatively high prevalence of depression is directly 

elated to the economic burden of it. The economic im- 
act of mental disorders is high; one third of the costs 
re direct health costs, but indirect costs are the largest 
omponent (Gustavsson A. et al., 2011; Parés-Badell et al., 
014 ). In the case of treatment-resistant depression, the 
ost of managing the disease in these patients is even higher 
 Johnston et al., 2019 ; Shin et al., 2020 ). Direct health
osts usually include those directly related to medical care 
medical visits, hospitalization days, emergency visits, di- 
gnostic or therapeutic requests and pharmaceutical treat- 
ents), while the non-health or indirect costs are mainly 
elated to lost productivity. Other related costs, usually not 
ncluded in these works due to the complexity to obtain the 
nformation, would be non-direct medical costs (informal 
are) and intangible costs (related to pain, anxiety, suffer- 
ng…). The cost of affective disorders in Europe was esti- 
ated at € 113,405 million ( €3,406 per person/year), with 

ndirect costs (temporary and permanent occupational dis- 
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bility) being the largest cost component (63.4%). The es- 
imated cost of mood disorders in Spain was €9.7 billion 
 €3,232 per person/year) ( Gustavsson et al., 2011 ). The au- 
hors assumed that the prevalence of MDD in Spain had not 
hanged substantially with respect to the study by Sobocki 
 Sobocki et al. 2006 ). These figures related to mood disor- 
ers were estimated slightly higher in a study specifically 
odelled for Spain (societal cost €10.763 billion, cost per 
atient: €3,584) ( Parés-Badell et al., 2014 ). In Spain, other 
roups have estimated the cost of depression in specific re- 
ions. In a study carried out in Catalonia, annual costs of 
735 million were estimated, 78.8% due to occupational dis- 
bility ( Salvador-Carulla et al., 2011 ). More recent unpub- 
ished data found an approximate cost of € 9-10 billion per 
ear, which is around 1% of gross domestic product (GDP) 
 FEPSM, 2017 ). There are no more recent data estimating 
he costs of depression in the total population in Spain, al- 
hough a more recent publication has estimated the costs of 
he specific population with depression that is hospitalized, 
eing this total annual cost €44,839,196 ( Darbà and Marsà
t al., 2020 ) 
Accurate figures about prevalence and costs are impor- 

ant when considering the necessary investment in mental 
ealth. In a global analysis of investment in mental health, 
 benefit-cost ratio of 3.3–5.7: 1 was estimated when both 
conomic and health returns were considered ( Chisholm, D. 
t al., 2016 ) and specific tools have been developed to as- 
ess the cost-effectiveness of scaling up preventive inter- 
entions for treating people with subclinical depression, 
howing that there is an 82% probability that scaling up pre- 
ention is cost-effective given a willingness-to-pay thresh- 
ld of €20,000 per QALY ( Lokkerbol et al., 2020 ). How- 
ver, while there is an international call to invest in men- 
al health ( World Health Organization 2020b ) the recession 
hat usually accompanies the economic crisis frequently in- 
ludes budget cuts in public spending on Mental Health Care 
 Hodgkin et al., 2020 ). 
However, there are no recent published data on the 

revalence and cost of Depressive Disorders in Spain (and 
herefore its associated costs), and data on incidence is 
carce; so this study may be of interest and may pro- 
ide hints on prevalence, incidence and costs that may 
e extrapolated to other countries and that could help in 
ecision-making processes. The objective of the study was 
o assess the prevalence and incidence and health and non- 
ealth costs associated with Depressive Disorders (DD) in 
sual clinical practice. In addition, the cost of DD in the 
panish adult population was estimated. 

. Patients and methods 

.1. Design and study population 

 retrospective, observational study was carried out. Electronic 
edical records (EMR) were obtained from the BIG-PAC ad- 
inistrative database representative of the general population 

 Sicras-Mainar et al., 2019 ) (data source: secondary; proprietor: 
trys Health; estimated population: 1.8 million patients; database 
egistration: http://www.encepp.eu/encepp-/viewResource.htm? 
d -29236 #). The primary data come from the computerized 
edical records of seven integrated public health areas (pri- 
95 
ary care centers and hospitals) in seven Spanish autonomous 
ommunities. EMR are anonymized prior to export to BIG-PAC 
n compliance with Organic Law 3/2018 of 5 December on the 
rotection of Personal Data and guarantee of digital rights 
 https://www.boe.es/eli/en/lo/2018/12/05/3 ). 
Patients aged ≥ 18 years with a diagnosis of a Depressive 

isorder who had sought care from the healthcare system 

uring 2015-2017 were selected. The diagnosis of Depressive 
isorder was established using the International Classification 
f Diseases (tenth edition) Clinical Modification (ICD-10-CM; 
ttps://eciemaps.mscbs.gob.es ), which includes the follow- 
ng codes: F32 [major depressive disorder, single episode], F33 
recurrent episode], F41.8 [depression with anxiety; mixed anxiety- 
epressive disorder], F34.1 [dysthymic disorder; includes persistent 
nxious depression, neurotic depression, depressive neurosis, de- 
ressive personality disorder], and F39 [unspecified mood disorder]. 

.2. Inclusion and exclusion criteria 
he inclusion criteria were: a) age ≥ 18 years, b) active patients 
 ≥ 2 contacts with the health care system) in the database dur- 
ng the observational period. Exclusion criteria were: a) displaced 
r out-of-area patients, b) permanently institutionalized patients 
geriatric residences), c) terminal illness (Z51.5), dialysis (N18. 6) 
nd a history of dementia (F01-F03, G30), bipolar depression (F31) 
nd/or psychosis (F20-F29). 

.3. Prevalence and incidence rate 

he prevalence was computed as the proportion of the total num- 
er of diagnosed cases of depressive disorders among the general 
opulation, and it was calculated for the 3-year 2015-2017 period 
cumulative prevalence) and for each year separately (2015, 2016 
nd 2017; annual prevalence). The incidence rate was calculated 
s the number of new cases diagnosed with a depressive disor- 
er per 1000 persons/year among the population attended in the 
ealth system (2015, 2016 and 2017). Standardization of the results 
as not necessarily due to the similarity of the population pyramid 
age/sex) of the study patients with that of the Spanish population 
 Sicras-Mainar et al., 2019 ). 

.4. Demographic and comorbidity variables 

e collected information on age (continuous and by range) and 
ex, a history of high blood pressure, diabetes mellitus, obesity, 
ctive smoking, high alcohol intake, ischemic heart disease, cere- 
rovascular accident, heart failure, kidney failure, anxiety and 
alignancies. As summary variables of general comorbidity, a the 
harlson Comorbidity Index ( Charlson et al., 1987 ) and the number 
f chronic comorbidities were calculated at the beginning of the 
tudy. We also measured all-cause deaths and certain variables re- 
ated to suicidality or violence to others (ICD-09-CM: V62.84 [Sui- 
idal ideation], V62.85 [Homicidal ideation], V71.89 [Suicide at- 
empt, alleged], 300.9 [At risk for suicide], 960-979 [Poisoning by 
rugs, medicinal and biological substances] and E950-E959 [Suicide 
nd self-inflicted injury]. 

.5. Resource use and general cost analysis 

esource use and the associated costs of all patients selected for 
he cost analysis were annualized. That is, the absolute value of 
ach resource ( Table 1 ) during 2015-2017 had a value proportional
o the follow-up period (in days; maximum 1095 days), with the an-
ual rate (resource/patient-year) being obtained for each resource. 

http://www.encepp.eu/encepp-/viewResource.htm?
https://www.boe.es/eli/en/lo/2018/12/05/3
https://eciemaps.mscbs.gob.es
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Table 1 Direct and indirect unit costs in Spain, 2017. 

Direct and indirect unit costs Unit costs in € (2019) 

Medical visits 
Primary care visit 23.19 
Hospital emergency room visit 117.53 
Hospitalization (one day) 420.90 
Specialized care visit ∗ 65.00 
Complementary tests ∗∗

Laboratory tests 32.30 
Conventional radiology 28.50 
Diagnostic/therapeutic tests 47.12 
Computed axial tomography 96.00 
Magnetic nuclear resonance 177.00 
Electroconvulsive therapy ∗∗∗ 190.00 
Pharmaceutical prescription Retail price 
Temporary work disability (indirect costs; female-male) AAE ( € 59.7–79.2/day) 
Permanent work disability (indirect costs; female-male) AAE ( € 61.3–81.4/day) 

Source of health resources: hospital accounting and National Statistical Institute. 
AAE: average annual earnings (Source: INE, 2017). 
∗ Only in the psychiatry, psychotherapy and psychology services. 
∗∗ Related to depressive disorders. 
∗∗∗ Does not include hospital admission, which would be counted as a day of hospitalization. 
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nly costs related to the depressive disorder or psychiatric treat- 
ents were considered. We estimated both the direct health costs 
elated to care (medical visits, hospitalization days, emergencies, 
iagnostic or therapeutic requests, pharmaceutical prescription), 
nd the non-health or indirect costs related to lost productivity 
days of temporary and permanent work disability). ECT unit cost 
nly considers the ECT technique to avoid double counting of hos- 
italizations. Cost due to premature death is not be included in 
his analysis, as the identification of premature deaths could not be 
one accurately. 
Costs were expressed as the mean annualized cost per patient 

mean/unit/year). The study concepts and their economic valua- 
ion are shown in Table 1 (referring to Depressive Disorders, year 
109). Medical prescriptions were quantified according to the re- 
ail price per pack at the time of prescription (according to Bot 
lus of the Official General Council of Colleges of Pharmacists of 
pain). Days of occupational disability were considered indirect 
on-health costs and were estimated using average annual earn- 
ngs (AAE) ( Instituto Nacional de Estadística (INE), 2017 ). Produc- 
ivity losses due to 1) temporary disability, 2) permanent disabil- 
ty, and 3) premature death (when estimating the total cost in the 
panish population through a simulated scenario) were estimated. 
he study did not include direct non-medical costs such as out-of- 
ocket costs or those paid by the patient/family, as they were not 
ecorded in the database and the study design did not allow access 
o patients. For the same reason, indirect costs due to presenteeism 

r loss of unpaid productivity were neither included. 

.6. Calculation of temporary and permanent 
isability 

o estimate temporary disability costs, we used 2017 AAE ( Instituto 
acional de Estadística (INE), 2017 ). To calculate AAE, the mean 
ge of active patients/workers with disability in the study was 
aken into account, according to sex: € 21,792.70 for females and 
28,912.87 for males. The individual loss of work productivity was 
uantified according to the days of occupational disability and the 
orresponding AAE. For permanent disability, the same procedure 
96 
as carried out, although in this case the days of disability were
he equivalent of 365 days/year. Considering the mean age of pa- 
ients with permanent work disability, the AAE was € 22,367.70 in 
emales and € 29,711.02 in males. 

.7. Estimated cost of Depressive Disorders in the 

eneral Spanish population 

he mean cost/patient/year obtained was extrapolated to the to- 
al Spanish population according to the prevalence data obtained 
n the study. It was not possible to estimate the cost per prema-
ure death from the study data (unnatural cause: suicide), since 
he cause of death is not available in the database. Therefore, for
his purpose, deaths due to suicide in the general Spanish popula- 
ion was obtained from the INE suicide register (INE, 2017, Suicide 
ates by age and sex). 

.8. Estimation of the cost of premature death in Spain 

o estimate the cost of premature death, we used the incidence 
ate, with a discounted value of the present and future costs that
ccur in a given year ( Oliva-Moreno et al., 2009 ). First, suicides at-
ributable to depression were estimated for each age group (15–29, 
0–59, and 60–65 years) and sex. Based on the methodology used 
y Salvador-Carulla et al., (2011) , 45% of suicides were considered 
elated to depression. The final number of suicides attributable to 
epression was adjusted based on the percentage of employment 
ates (by age and sex) (INE, 2017, employment rates by age and
ex). Subsequently we estimated the number of years of life lost by
ge and sex groups, by multiplying by the difference between the 
ean age of each group and 65 years (which was the official retire-
ent age in Spain during the observational period included in the 
nalysis). Once the total years of life lost in each group were calcu-
ated, the total earnings lost for each group was estimated, based 
n the mean earnings for the Spanish working population by sex and
ge. Different tranches (from the initial mean age, to 64 years old)
ave been considered for each group, each of them with different 
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verage annual earnings, since this average annual earnings varies 
ith age. An annual pay increase of 1% and an annual discount rate 
f 3% were also considered. In summary: 

• Group < 30 (mean age 22 years old): � annual and discounted 
earnings of tranche 1 (22–29 years old) + tranche 2 (30–59 years 
old) + tranche 3 (60–64 years old) 

• Group 30–59 (mean age 45 years): � annual and discounted 
earnings of tranche 1 (45–59 years old) + tranche 2 (60–64 years 
old) 

• Group 60–64 (mean age 62 years): � annual and discounted 
earnings of tranche 1 (60–64 years old) 

.9. Confidentiality of information and ethical aspects 

he study was classified by the Spanish Agency for Medicines and 
ealth Products (EPA-OD) and subsequently approved by the re- 
earch ethics committee of the Consorci Hospitalari de Terrassa 
Barcelona). 

.10. Statistical analysis 

he search criteria in the database were based on computer sen- 
ences (SQL script). The data were carefully reviewed, through ex- 
loratory analyses and careful data management, by observing the 
requency distributions and searching for possible registration or 
oding errors. A descriptive univariate analysis was made. Quali- 
ative data were analyzed using absolute and relative frequencies, 
nd quantitative data by estimating using means, standard devi- 
tion (SD), median, percentiles 25 and 75 of the distribution (in- 
erquartile range) and 95% confidence intervals (CI) for the esti- 
ate of parameters. Analyses were carried out using SPSSWIN (ver- 
ion 23). Statistical significance was established as p < 0.05. 

. Results 

f an initial population of 1,469,659 persons aged ≥ 18 years 
the population census ≥ 18 years in our database), 70,383 
atients had been diagnosed with a depressive disorder ac- 
ording to the diagnostic criteria established in our study. To 
stimate the costs of prevalent cases, 69,217 subjects who 
et the inclusion/exclusion criteria and could be followed 
uring the study period were analyzed ( Fig. 1 ). 

.1. Baseline characteristics 

able 2 shows the baseline characteristics of the series stud- 
ed. The mean age was 56.8 years, 71.4% were female and 
he mean Charlson index was 0.8 points. Anxiety (34.3%), 
yslipidemia (30.2%) and high blood pressure (28.1%) were 
he most frequent psychiatric and medical comorbidities. 

.2. Frequency of DD (2015–2017) 

he estimated mean prevalence per year during 2015–2017 
as 5.43% (CI: 5.39–5.47) in the population attended and 
.73% (CI: 4.70–4.76) in the general population (reference 
opulation covered). Depressive Disorder was more preva- 
ent among females (7.2%) than in males (3.5%), and among 
he 45–64 years age group (39.7%). Incidence rates in the 
opulation attended by the health system during 2015, 2016 
nd 2017 were 7.12, 7.35 and 8.02 per 1000 persons/year 
97 
espectively (mean incidence 7,5 per 1000 persons/year) 
 Table 3 ). 

.3. Use of direct health resources and indirect 
on-health costs 

he main components of health resource use (mean 
se/patient/year) were primary care visits 7.9 (SD: 7.2), 
pecialist visits 0.6 (SD: 2.2) and days of hospital stay 0.3 
SD: 13.8). Diagnostic tests had no marked impact. Indirect 
on-health costs showed the mean days of temporary dis- 
bility were 8.8 (SD: 37.8). In patients with ≥ 1 days of work 
isability, the median was 27 days, and the mean, 53.5 days 
minimum-maximum values 2–365). 8.6% of patients had 
ermanent work disability. Table 4 shows the direct health 
nd indirect non-health costs of depressive disorders as the 
ean/patient-year (in €). The total cost (health and non- 
ealth) was € 223.9 million (69,217 patients x € 3,235.3), of 
hich 18.4% corresponded to direct health costs and 81.6% 

o indirect non-health costs. The share of non-health costs 
as 18% for temporal work disability and 63.6% for perma- 
ent disability. The largest components of the health cost 
ere primary care visits (5.7%; € 183), antidepressant treat- 
ents (4.8%; € 155.8) and hospital admissions (4%; € 130.6). 
he mean cost/patient/year, not including the cost of pre- 
ature death, was € 3235. 

.4. Cost of depressive disorders in Spain 

able 5 shows the estimated societal cost of depressive dis- 
rders in Spain population (INE, 2017, population aged ≥ 18 
ears). A prevalence of 4.73% was assumed in the general 
opulation. According to this prevalence and a population 
18 years old of 38,158,732 people in 2017, 1,806,180 pa- 
ients with depressive disorder were estimated in the Span- 
sh population. The health costs were € 594 and non-health 
osts were € 582 due to temporary work disability plus 2059 
ue to permanent disability. The cost of premature death 



E. Vieta, J. Alonso, V. Pérez-Sola et al. 

Table 2 Baseline characteristics of patients with Major De- 
pressive Disorder (MDD). 

Variables N = 69,217 

Demographics 
Mean age, years (SD) 56.8 (17.0) 
Ranges: 18–44 years 18,561 (26.8%) 
45–64 years 27,476 (39.7%) 
65–74 years 11,537 (16.7%) 
≥ 75 years 11,643 (16.8%) 
Sex (female) 49,392 (71.4%) 
General comorbidity 
Mean chronic diagnoses (SD) 1.5 (1.3) 
Mean Charlson Index (SD) 0.8 (1.2) 
0 41,733 (60.3%) 
1 15,117 (21.8%) 
2 4,349 (6.3%) 
3 + 8,018 (12.0%) 
Associated comorbidities, N (%) 
High blood pressure 19,429 (28.1%) 
Diabetes mellitus 6,831 (9.9%) 
Dyslipidemia 20,871 (30.2%) 
Obesity 8,424 (12.2%) 
Active smoker 6,572 (9.5%) 
Alcoholism 748 (1.1%) 
Ischemic heart disease 2,018 (2.9%) 
Cerebrovascular accident 1,938 (2.8%) 
Heart failure 1,812 (2.6%) 
Kidney failure 2,232 (3.2%) 
Anxiety 23,750 (34.3%) 
Neoplasms 7,410 (10.7%) 

Values expressed as percentages ( N , %) or mean (SD: standard 
deviation) 

Table 4 Yearly health (direct) and non-health (indirect) costs 
(in €) of Depressive Disorders per patient (study population, 
N = 69,217). 

Cost components € (mean/patient/year) 

Primary care visits 183.0 (166.2) 
Hospital emergency room 

visits 
15 (121.4) 

Specialist visits 40.5 (141.2) 
Hospital stays 130.6 (5.792.4) 
Laboratory tests 24.5 (31.7) 
Conventional radiology 6.0 (24.1) 
Axial tomography 0.6 (5.4) 
Magnetic nuclear resonance 1.7 (13.3) 
Other complementary tests 27.2 (465.2) 
Electroconvulsive therapy 9.5 (1.1) 
Anti-depressant medication 155.8 (449.3) 
Health costs 594.2 (6.031.5) 
Non-health costs 
- Temporary disability (days 
of occupational disability) 

582.3 (2.493.1) 

- Permanent disability 2,058.8 (6,711.7) 
Total cost 3,235.3 (10,606.7) 

Values are expressed as means (SD: standard deviation) 
The cost of premature death could not be estimated, as the exact 
cause was not available. 

w
s
t
T

Table 3 Frequency of DD (2015-2017). 

Annual prevalence 
(Population attended ) 

Population aged ≥ 18 years 
attended 

2015 1,279,532 
2016 1,280,196 
2017 1,281,125 
Average annual prevalence 
(mean, 95% CI) 

1,280,284 

Annual prevalence (General 
population 2015-2017 ) 

Population aged ≥ 18 years 
attended 

2015 1,468,795 
2016 1,469,559 
2017 1,470,624 
Mean annual prevalence 
(95% CI) 

1,469,659 

Incidence rate ( per 1,000 
persons/year ) 

Population aged ≥ 18 years 
attended 

2015 1,279,532 
2016 1,280,196 
2017 1,281,125 

CI: confidence intervals 

98 
as € 301,571,055. Therefore, the societal cost of depres- 
ive disorders also including the cost of premature death in 
he Spanish population, was estimated at € 6,145 million. 
he mean cost per patient/year with was € 3402 ( Fig. 2 ). 
Depressive Disorder patients 
aged ≥ 18 years 

Prevalence 

68,462 5.40% 
69,090 5.40% 
69,886 5.50% 
69,146 5.43% 

(95% CI: 5.39-5.47) 
Depressive Disorder patients 
aged ≥ 18 years 

Prevalence 

68,462 4.70% 
69,090 4.70% 
69,886 4.80% 
69,146 4.73% 

(95% CI: 4.70-4.76) 
Depressive Disorder patients 
aged ≥18 years 

Incidence 

9,116 7.12 ‰ 

9,408 7.35 ‰ 

10,272 8.02 ‰ 
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Table 5 Estimated societal costs of Depressive Disorders in Spain, 2017 (in €). 

Study concepts Study results Spanish population 

∗

(2015–2017) (simulated scenario) 

Epidemiological data N, % Demographic data 
General population 1,801,072 46,515,845 
Population aged ≥ 18 years 1,469,659 38,158,732 
Population attended aged ≥ 18 years 1,280,284 
With DD diagnosis 70,383 1,806,180 
Recruitment - DD (study) 69,217 
Prevalence in adults (aged ≥ 18 years) 4.73% 
Costs 2015-2017/annualized-adults Mean/patient-year Cost components % 

Health €594 €1,073,232,145 17.5% 
Temporary work disability €582 €1,051,738,603 17.1% 
Permanent disability €2,059 €3,718,563,346 60.5% 
Estimate for premature death ∗∗ — €301,571,055 4.9% 
Total cost DD - Spain €3,235 €6,145,105,149 100% 
Cost/patient/year - Spain €3,402 
Cost per capita (population aged ≥ 18 years) €161 
∗Source: INE (Spanish population pyramid, 2017. 
∗∗Costs for premature death include those related to suicide during 2017. 

Fig. 2 Cost of depressive disorders in Spain. 
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. Discussion 

his study shows that the prevalence of depressive disor- 
ers is very close to 5% and the annual incidence rate of di- 
gnosed depressive disorders in Spain is 7–8 cases/1000 per- 
ons/year. Resource use and the total costs (especially in- 
irect costs) associated with depressive disorders are high. 
ost Spanish studies on this subject have used methodolo- 
ies based on interviews or questionnaires, whereas there is 
 lack of observational studies using population based EMR. 
his different methodology used makes it difficult to com- 
are our results, and at the same time support the interest 
nd need for this type of studies. 
Available published data suggests that a large percent- 

ge of the population may develop MDD over their lifetime 
99 
 Malhi et al., 2018 ). The literature review showed signifi- 
ant variations in the estimated prevalence and a scarcity 
f data in recent years, especially in the Spanish popula- 
ion. This may be related to the design of the study, includ- 
ng the time period, the subpopulations analyzed (geograph- 
cal areas, specific subgroups, selected diagnostic codes), 
he methodology and the instruments used to measure MDD 

population interview vs registered diagnoses) or other as- 
ects that may have an impact on the results ( Wang et al.,
017 ; Ferrari et al., 2013 ; Kessler et al., 2003 ). 
In our study, the prevalence/year of Depressive Disorder 
as 4.73% in the general population and the incidence rate 
as 7–8/1000 patients/year. Llorente, in a cohort of 62,804 
atients attended by primary care during 2010, found a 
revalence of depression of 5.67%, a mean age of 59 years 
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nd a higher proportion of females (female-male ratio: 3:1) 
 Llorente et al., 2018 ). Arias de la Torre found a current de-
ressive disorder prevalence of MDD of > 8% in females and 
% in males (data obtained from the European Health Survey 
PHQ-8]). The authors found the prevalence in Spain was 
igh, especially among females, and was strongly associ- 
ted with personal and socioeconomic variables ( Arias de la 
orre et al., 2018 ). Gabilondo, using Spanish data from the 
SEMeD, found a prevalence of major depressive episodes 
assessed using the Composite International Diagnostic In- 
erview Version 3.0) of 4%. The authors concluded that the 
revalence of MDD in Spain is lower than in other West- 
rn countries and that, together, the results provide a com- 
lex picture of the epidemiology of MDD in Spain compared 
ith other European countries ( Gabilondo et al., 2010 ). Re- 
earchers from the ODIN international study of 8,764 sub- 
ects found an overall prevalence of depressive episodes 
r major depression of 8.6%, with a higher prevalence in 
reland and the United Kingdom. The authors showed that 
hese disorders are highly prevalent in Europe. The main 
nding was the large difference in the prevalence in the 
enters analyzed ( Ayuso-Mateos et al., 2001 ). 
Other Spanish studies found a prevalence of depressive 

isorders in primary care patients of 20.2% and highlighted 
ubclinical depressive disorders, especially in females and 
lder patients ( Roca et al, 2009 ; Gabarrón Hortal et al., 
002 ). Compared with other European or international 
tudies, our results show slightly lower rates as might be ex- 
ected in a study on the prevalence of diagnosed depression 
ompared with prevalence studies using specific interviews 
onducted in the general population ( Alonso et al., 2004 ). 
s epidemiological studies have found that 31% of MDD pa- 
ients with severe depression would not have used health- 
are resources in the previous 12 months. ( Gabilondo et al., 
011 ), our study could be underestimating this prevalence 
f depressive disorder. One of the reasons that would ex- 
lain the higher prevalence of depressive disorders found in 
tudies performed in primary care settings than the preva- 
ence shown in this study is that, in Spain, depressive disor- 
ers are primary attended in primary care settings, which 
ould significantly increase the prevalence in this specific 
opulation. 
For example, a US study in 10,257 subjects aged > 20 

ears found a prevalence of depressive symptoms of 8% be- 
ween 2015 and 2020 (according to a PHQ-9 score of ≥ 10), 
nd 19.7% of adults surveyed reported feeling depressed 
t least once a month ( Cao et al., 2020 ). Allowing for the
ethodological limitations of the studies reviewed, our re- 
ults are in line with the population-based estimates de- 
cribed above, although the results in the population receiv- 
ng medical care might be slightly higher. In Spain, based 
n reported data, about 1.8 million adults could have some 
ype of depressive disorder annually (simulated prevalence 
cenario). 
Total direct and indirect costs were € 223.9 million 

69,217 patients x €3,235; mean/patient/year). The cost 
omponents were (a) direct health costs: 18.4%; (b) indi- 
ect costs: 81.6% [temporary occupational disability: 18.0%; 
ermanent disability: 63.6%]), without taking into account 
he cost of premature deaths due to suicide. There is lit- 
le available evidence in Spain on the cost of depression in 
he general population, and methodological variations make 
100 
t difficult to compare the results. However, studies consis- 
ently show that MDD is a public health problem and results 
n a high economic burden (health, non-health and social; 
isability and reduced quality of life) in patients, caregivers 
nd society at large ( Zivin et al et al., 2013 ; Darbá and
arsá, 2020 ; Lépine and Briley, 2011 ). 
The cost of depressive disorders in the Spanish popula- 

ion was estimated at € 6,145 million. The mean cost per 
atient/year was € 3,402 (cost per capita in persons aged ≥
8 years: € 161). A 2006 study estimated the total cost of 
epression in Europe at € 118 billion, with 61% due to the 
ndirect costs of occupational disability and lost productiv- 
ty. Likewise, the estimated economic burden of depression 
n Spain in 2005 was about € 5 billion per year, with a dis-
ribution of resource use very similar to that found in Eu- 
ope as a whole ( Sobocki et al., 2006 ). In Catalonia, in 2006,
epression had a direct health cost of € 155 million (21%), 
hich rose to € 735 million (79%) when lost productivity was 
ncluded (temporary disability: 27%; permanent: 48%). Pre- 
ature mortality was 4%. The authors concluded that ineffi- 
iencies can be found in the overuse of medicines and in the 
riteria of occupational disability ( Salvador-Carulla et al., 
011 ). Another Spanish study found that the direct public 
ost of depression in the city of Sabadell (Barcelona, Spain) 
as € 9,155,620 in 2007 and € 9,304,706 in 2008 ( Pamias 
assana et al., 2012 ). The relative weight of primary care 
isits and drug use accounted for more than 85% of the di- 
ect cost. In both cases, the weight corresponding to tem- 
orary work disability was the most relevant. Other authors 
ave estimated the total cost of mental illness in Spain at 
bout €7,019 million. Direct medical costs accounted for 
9.6% of the total cost and 7.3% of total public health spend- 
ng in Spain. Informal care costs accounted for 17.7% of the 
otal costs and lost productivity for 42.7%. The authors con- 
luded that the cost of mental illness in Spain has a con- 
iderable economic impact from a social perspective ( Oliva- 
oreno et al., 2009 ). And it is important to mention that
ost of these works do not include other important mat- 
ers such as the burden of caregivers. In a recent study it 
as been shown that it showed that the caregivers ’rejec- 
ive attitude toward their patients was determined by their 
evel of depressive symptoms, perceived reassurance seek- 
ng, and subjective feeling of sadness and anger, rather than 
y their objective burden ( Yu et al., 2020 ). 
Our results show that the total cost of depression, in 

bsolute terms, was higher than the costs found in other 
panish studies. Despite making conservative estimates of 
he Spanish population, the data reviewed came from older 
tudies and may be far from the current reality. In rela- 
ive terms, our results were similar to those of a Catalo- 
ian study that included the cost of premature deaths, al- 
hough these accounted for only 4% of the total cost. One 
otable aspect of our study is the shorter time of temporary 
ork disability and the relatively greater weight of long- 
erm or permanent occupational disability. This may be due 
o better management by health professionals or the health 
dministration that currently regulates these processes, re- 
ulting in a reduction in the mean cost per patient of oc- 
upational disability in the working population. Despite the 
ignificant social and economic burden of depressive disor- 
ers, some studies suggest that only a minority of patients 
eceive adequate minimum treatment: 1 in 5 people in high- 
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ncome countries and 1 in 27 in low- and middle-income 
ountries ( Thornicroft et al., 2017 ). 
The strengths of our study include a large sample size 

nd its representativeness of the general population ( Sicras- 
ainar et al., 2019 ). Nevertheless, some limitations of the 
tudy deserve discussion. 1) First, as a retrospective and 
bservational design study, the potential disease under- 
ecording (frequencies based on diagnosed cases) which 
ould reflect a prevalence below that expected considering 
ther methodologies (based on interviews to general pop- 
lation). This possible limitation of under-diagnosis is also 
 strength of the study, permitting a contrast between the 
revalence of diagnosed Depressive Disorder in our study 
nd the epidemiological data from other methodologies 
ased on population studies. 2) The possible inaccuracy of 
iagnostic coding in terms of the diagnosis of depressive dis- 
rders may also be a limitation of this study. To avoid loss of 
ensitivity in the result and taking into account this variabil- 
ty when assigning a certain diagnostic code, it was decided 
o include different depression related diagnostic codes. 3) 
he lack of variables in the database that could influence 
he final results (socioeconomic level, occupational status 
unemployed, housewives, etc.], demographic situation) is 
lso a possible limitation. However, to overcome this limita- 
ion when estimating the cost of depressive disorder in the 
otal population, mean average salaries and occupational 
tatus were taken into account. 4) The total costs could be 
nderestimated, as only direct costs related to public health 
nd the area of influence of the patient were accounted for 
while other different costs related to specific comorbidities 
r potential conditions in these patients such as drug abuse 
ere not included ( Roncero et al., 2015 ). In the same way, 
ccupational disability may be a limited indicator of indirect 
osts as they underestimate self-employment. Likewise, the 
osts of lost productivity due to presenteeism or to unpaid 
roductivity were not included. The results and conclusions 
egarding the costs of this analysis are limited to direct costs 
n the public health system, as well as indirect costs due to 
roductivity losses (work disabilities and premature death), 
o it should not be understood as the totality of the costs of 
epression. Finally, it should be considered that there are 
ifferent methodologies that can be followed when carry- 
ng out this type of cost-of-illness analysis. Despite these 
imitations, the analysis of this study allows us to conclude 
hat the prevalence and incidence of depressive disorder in 
pain is high, having important economic consequences due 
o the costs derived from the loss of productivity. 
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