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ORIGINAL ARTICLE

Factors associated with sick leave duration in patients suffering from major
depressive disorder initiating antidepressant treatment: a real-world evidence
study in Germany and Spain

Miquel Rocaa, Annalisa Bonellib, Agnese Cattaneob, Alessandro Comandinib, Giorgio Di Datob, Franca Heimanc,
Valeria Pegoraroc, Siegfried Kasperd , Hans-Peter Volze and Diego Palaof,g,h

aDepartment of Medicine, IUNICS/IDISBA, University of Balearic Islands, Palma, Spain; bAngelini Pharma S.p.A., Rome, Italy; cIQVIA Solutions
Italy S.r.l., RWS, Milan, Italy; dCenter for Brain Research, Medical University of Vienna, Vienna, Austria; eHospital for Psychiatry, Psychotherapy
and Psychosomatic Medicine, Werneck, Germany; fDepartment of Mental Health, Parc Taul�ı-University Hospital of Sabadell, Sabadell, Spain;
gDepartment of Psychiatry and Forensic Medicine, Unitat de Neuroci�encia Traslacional I3PT-INc Autonomous University of Barcelona, Barcelona,
Spain; hCentro de Investigaci�on Biom�edica en Red de Salud Mental (CIBERSAM), Madrid, Spain

ABSTRACT
Objective: To describe MDD patients starting antidepressant (AD) treatment by pharmacological
approach and identify factors associated with a longer sick leave (SL) duration.
Methods: Retrospective study on IQVIA German Disease Analyser (specialists) and Spanish Longitudinal
Patient Database (general practitioners and specialists). MDD patients initiating AD treatment between
July 2016–June 2018 were grouped by therapeutic approach (AD monotherapy vs. combination/switch/
add-on) and their characteristics were analysed descriptively. Multiple logistic regression models were run
to evaluate factors affecting SL duration (i.e., >30days).
Results: One thousand six hundred and eighty-five patients (monotherapy: 58%; combination/switch/
add-on: 42%) met inclusion criteria for Germany, and 1817 for Spain (monotherapy: 83%; combination/
switch/add-on: 17%). AD treatment influenced SL duration: combination/switch/add-on patients had a 2-
fold and a 4-fold risk of having >30days of SL than monotherapy patients, respectively in Germany and
Spain. Patients with a gap of time between MDD diagnosis and AD treatment initiation had a higher like-
lihood of experiencing a longer SL both in Germany and Spain (38% higher likelihood and 6-fold risk of
having >30days of SL, respectively).
Conclusions: A careful and timely selection of AD treatment approach at the time of MDD diagnosis may
improve functional recovery and help to reduce SL, minimising the socio-economic burden of
the disease.

KEY POINTS

� The major depressive disorder has a substantial impact on work absenteeism.
� The present study aimed to describe MDD patients starting antidepressant (AD) treatment depending

on the pharmacological approach and to identify factors associated with longer sick leave
(SL) duration.

� Patients receiving AD monotherapy had a lower likelihood of having more than 30 days of sick leave
than those receiving AD combination/switch/add-on.

� Patients for whom a gap of time between MDD diagnosis and initiation of AD treatment was
observed, showed a higher likelihood of having more than 30 days of sick leave.

� Because findings from this analysis relied on secondary data, the authors would like to claim the
urgency of conducting prospective observational studies that further investigate the effect that differ-
ent AD therapeutic approaches and timely initiation of treatment might exert on patients’ recovery.
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Introduction

Major depressive disorder (MDD) is a chronic and debilitating
mental disease affecting the emotional, intellectual, and social
functioning of patients, thus impairing their quality of life (Hemels
et al., 2004; Hofmann et al., 2017). MDD is one of the most com-
mon types of mental disorder among adults in Western Countries

and its lifetime prevalence are estimated to be around 10% both
in Germany and Spain (Kessler & Bromet, 2013).

Literature evidence on MDD persistence and age of onset is
consistent across countries (Kessler & Bromet, 2013): clinical stud-
ies showed that among people seeking treatment for MDD, a sub-
stantial proportion have a chronic-recurrent course of illness
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(Hardeveld et al., 2010; Torpey & Klein, 2008), and disease onset is
placed in early adulthood (Kessler & Bromet, 2013). In particular,
the median age of onset was found to be 28 years in Germany
and 30 years in Spain (Kessler & Bromet, 2013). The recurrent and
chronic course of MDD and its early onset cause this mental dis-
order to have a substantial impact on work productivity; the cost
of the lower employment rate related to chronic depression was
estimated to be around 176 billion Euro in 2015 which is equiva-
lent to 1.2% of the Gross Domestic Product across all European
countries (OECD/European Union, 2018).

In the past years, the contribution of mental disorders to the
costs of permanent disability pensions has tripled in Germany,
and more than half of them were caused by depression and neur-
otic disorders (Wedeg€artner et al., 2007). In 2012, the average
work disability period due to a single depressive episode was of
46 days, increasing up to 65 days in case of a recurrent episode
(Krauth et al., 2014). In Spain, about 80% of the annual cost of
depression has been attributed to productivity loss (Salvador-
Carulla et al., 2011), and the median duration of temporary dis-
ability due to depressive disorder was found to be 120 days
(Catalina Romero et al., 2011). A recent study showed that the
average total duration of sick leave (SL) associated with depres-
sion, anxiety, or adjustment disorder could reach up to six months
in case of late intervention (Marco et al., 2020). From this perspec-
tive, the impact of MDD on work productivity is an issue of keen
interest to insurers and governments (Wedeg€artner et al., 2007).
Further, adopting an individual perspective, it is worth mention-
ing that work disability can hugely affect the quality of life (QOL),
as employment is often an important component of a person’s
life (Nieuwenhuijsen, 2020). A study conducted in the UK showed
that the ability to work was ranked as the sixth most important
aspect of QOL by healthy people, whereas health-impaired indi-
viduals ranked it as the third most important aspect
(Bowling, 1995).

Current German and Spanish practice guidelines recommend
psychotherapy, pharmacotherapy, or a combination of both for
the treatment of depressive disorders (DGPPN & €AZQ, 2015;
Ministry of Health, Social Services and Equality, 2014). The effect-
iveness of antidepressant (AD) treatments and psychotherapy in
reducing symptoms associated with depression and anxiety has
been confirmed in several studies. In particular, the development
of more selective drugs, such as agomelatine, which is a mela-
tonin analogue acting as an MT1/MT2 melatonergic receptors
agonist and 5-HT2C antagonist, allowed to overcome limitations
of first- and second-generation ADs (e.g., delay in the onset of
action, high recurrence, low response rates, and induction of fre-
quent side effects) (Pompili et al., 2013). Nonetheless, evidence of
the beneficial effect of MDD treatments on an earlier return to
work is inconsistent. Authors of a recently updated systematic lit-
erature review evaluated the effect of several interventions aimed
to facilitate an earlier return to work in MDD patients. The main
findings suggest that a combination of a work-directed interven-
tion and a clinical intervention probably reduces SL days, even if,
in the long run, this does not lead to more people in the inter-
vention group being at work. Moreover, no evidence supporting a
difference in effect on SL of one AD medication compared to
another was found. However, the authors also declared that their
confidence in results was mostly moderate to low because some
findings were based on small numbers of studies and participants
(Nieuwenhuijsen, 2020). Another systematic review by Lee et al.
suggested that AD treatment improves workplace outcomes,
including absenteeism, in MDD adult patients (Lee et al., 2018).
Recently, results of an analysis carried out by the authors of the

present paper on data from German general practitioners, showed
that several variables affect SL duration in MDD patients starting
AD treatment. The choice of AD therapeutic approach and the
promptness of treatment initiation were the variables under the
physician’s control (i.e., AD therapeutic approach and promptness
of treatment initiation) among those considered in the study. It
was found that the expected SL days number in patients treated
with AD combination/switch/add-on was higher than in patients
on AD monotherapy. In addition, the expected number of SL days
was higher in patients diagnosed with MDD before the decision
to start AD treatment than in those without a previous MDD diag-
nosis registration (Kasper, 2021). The present study involved two
cohorts of patients affected by MDD and managed by specialists
in Germany, and by general practitioners and specialists in Spain.
The main objectives of the analysis were to describe MDD
patients starting AD treatment according to the therapeutic
approach chosen by the physician (i.e., AD monotherapy vs. AD
combination, switch, or add-on) and to identify factors associated
with longer SL duration (i.e., >30 days) after starting
AD treatment.

Materials and methods

Description of the data source

This was a retrospective observational cohort study using data
from electronic medical records (EMRs) captured by IQVIA German
Disease Analyser (DA) and Spanish Longitudinal Panel Database
(LPD). Both databases provide routine care information from phys-
ician consultations obtained from the computer systems of repre-
sentative samples of practices throughout Germany and Spain
(Katz et al., 2017; Rathmann et al., 2018). Patients’ data are
entered directly by physicians and include diagnoses (according
to the International Classification of Diseases—ICD, 10th and 9th
revision, respectively for Germany and Spain), drug prescriptions
(according to the Anatomical Therapeutic Chemical classification),
medical and demographic data. German DA collects data from
General Practitioners (GPs) and specialists. In Spain, patients are
affiliated with GPs, who act as gatekeepers for accessing specialist
care (Garrote, 2018). The Spanish LPD database can track patients
through GPs and specialists.

Two separate analyses were conducted on German and
Spanish data. Information from psychiatrists and neurologists
(around 200 physicians providing information on more than 7000
patients) was considered for the analysis of German data, while
information from GPs (around 1000 physicians providing informa-
tion on �560,000 patients), psychiatrists and neurologists (more
than 150 physicians providing information on �29,000 patients)
was included for the analysis on Spanish data.

All the analyses presented here were based on anonymized
data that didn’t involve any clinical trial on human or animal sub-
jects performed by any of the authors. Being so, review board
approval and patient consent were not necessary.

Study design and definitions

All patients with at least one prescription of AD (defined as a
drug belonging to the Anatomical Therapeutic Chemical class
N06A) during the period 01 July 2016–30 June 2018 (‘selection
period’) were initially selected. The date of the first AD prescrip-
tion was defined as the ‘Index Date’. A two-year period, starting
12months before (‘baseline’) and lasting up to 12months after
(‘follow-up’) the Index Date was observed (‘study period’). MDD
diagnoses were identified through the registration of ICD-10
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codes F32.xx and/or F33.xx for Germany and ICD-9 codes 296.2x
and/or 296.3x and/or 311.xx for Spain. For inclusion/exclusion cri-
teria, please refer to Figure 1.

Patients meeting the eligibility criteria were then classified into
two different groups based on the AD therapeutic approach at
Index Date and during follow-up: AD monotherapy group (AD
MONO) included patients having prescriptions of a single AD
both at Index Date and during follow-up; AD combination/switch/
add-on group (AD COMBI-SW-ADD) included patients having pre-
scriptions of more than one AD at Index Date, as well as patients
with prescriptions for a single AD at Index Date, but who received
prescriptions for different AD during follow-up.

Information extracted from the databases

The following information was extracted from the databases for
the final study cohorts: comorbidities of interest for the present
analysis scope (please refer to Supplementary Material for the list
of psychiatric and non-psychiatric conditions considered, as well
as the ICD-9 and ICD-10 codes used to define their occurrence),
recordings of MDD diagnosis during baseline, demographic char-
acteristics at the Index Date, AD prescriptions during follow-up,
MDD severity, SL registrations (for any psychiatric/neurologic
cause for Germany and MDD-related for Spain) during the study
period. Information on MDD severity was derived from ICD-10
codes used by physicians to register the MDD diagnosis closest to
the Index Date in Germany. Appendix 2 shows the ICD-10 codes
used to define MDD severity. Because ICD-9 codes do not include
MDD severity, such information was not considered for Spain.

Outcomes definition and statistical analysis

Demographic and clinical characteristics, as well as the number of
SL days reported during the 12-month baseline and follow-up
periods, were stratified by the AD therapeutic approach.
Information on SL, including both the starting and the ending

date of each episode, was directly recorded by GPs. For each
patient, the duration of the SL episode was summed to get the
total number of SL days experienced during the study period. A
multiple logistic regression model was implemented to investigate
which variables might be associated with the likelihood of having
more than 30 SL days during follow-up, i.e., once AD treatment
has been initiated. The cut-off of 30 SL days was chosen based on
the results of a survey conducted in 2012 by Ipsos Healthcare,
which found that the average duration of SL related to an epi-
sode of MDD was 30.6 days in Spain (Ipsos Healthcare, 2019). For
both countries, models accounted for the AD therapeutic
approach, presence of baseline MDD, age class, sex, and baseline
psychiatric and non-psychiatric comorbidities. The model run on
German data also accounted for MDD severity. Since SL notes are
usually reported for the employed population only and informa-
tion on employment status was not available in both databases, a
sensitivity analysis focussing on subjects having at least one SL
registration during the baseline period (i.e., workers) was per-
formed on a German panel. The same analysis was not carried
out on Spanish data due to the small number of patients with
(MDD-related) SL registrations during the baseline period. All the
analyses were performed using SAS 9.4 and p-values lower than
0.05 were considered statistically significant.

Results

Study population

Data from 107,211 patients with at least one AD prescription dur-
ing the selection period were captured from the IQVIA German
DA database. A final cohort of 1685 patients was defined accord-
ing to eligibility criteria. AD MONO and AD COMBI-SW-ADD
patients accounted for 57.6% and 42.4% of the cohort, respect-
ively (Figure 2). For IQVIA Spanish LPD, data from 21,285 patients
with at least one AD prescription during the selection period
were captured. According to eligibility criteria, the Spanish final

Figure 1. Inclusion and exclusion criteria for inclusion in the study cohorts. 1Index Date: date of first AD prescription during the selection period. 2In the German data-
base, the diagnosis related to the prescription is specified in about 30% of the cases only. 3Selection period: 1 July 2016–30 June 2018. 4Study period: 1 July 2015–30
June 2019. 5Baseline period: 12-month period preceding the Index Date (excluded). 6Follow-up period: 12-month period starting at the Index Date (excluded). AD:
antidepressant; MDD: major depressive disorder.
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cohort included 1817 patients: 82.9% of them were classified as
AD MONO, and 17.1% as AD COMBI-SW-ADD (Figure 2).

Characteristics of study patients

No significant age differences were identified, neither between
AD therapeutic approach groups nor between countries, with an
overall mean age of �48 years (Table 1). Women were consistently
more numerous than men and accounted for 59.5 and 66.4% of
the German and Spanish cohort, respectively. The comparison
between AD therapeutic approach groups revealed a higher pro-
portion of females among AD COMBI-SW-ADD patients in
Germany, while the opposite occurred in Spain. The most fre-
quently reported psychiatric comorbidities were anxiety, head-
ache/migraine, substance abuse disorder, and neuropathic pain.
No particular trend did emerge from the comparison between AD
therapeutic approaches in Germany, while slightly higher propor-
tions of patients with psychiatric comorbidities were observed for
the AD MONO group in Spain. It is worth mentioning that
because Germany it was included only data coming from special-
ists, non-psychiatric conditions were reported for a minority of
patients. Muscular skeletal diseases were the most common non-
psychiatric conditions in both countries. The comparison between
AD therapeutic approaches in Spain showed higher proportions
of patients with non-psychiatric comorbidities for the AD MONO
group (Table 1). Patients who had an MDD diagnosis during base-
line, thus before starting AD treatment, accounted for 28.0 and
21.3% of the German and Spanish cohort, respectively. However,

while the proportion of patients with a previous MDD diagnosis
was higher for the AD MONO group in Germany, the opposite
occurred in Spain (Table 1). Around half of the German patients
were classified as having moderate MDD, 6% had mild MDD, and
the comparison between AD therapeutic approaches showed a
higher proportion of patients with moderate-to-severe MDD for
the AD COMBI-SW-ADD group (69.2 vs. 62.4%) (Table 1).

Sick leave days registrations throughout the study period by
AD therapeutic approach

The mean number of SL days during the baseline period for the
AD MONO and AD COMBI-SW-ADD group was 11.5 and 15.4 days,
respectively in Germany, and 0.7 and 2.0 days in Spain. After
Index Date (i.e., starting therapy) the mean number of SL days
increased for both AD MONO and AD COMBI-SW-ADD groups, but
the follow-up vs. baseline differences was more marked for the
latter group. Indeed, the mean number of SL days during follow-
up reached 23.7 and 40.3 days, respectively for AD MONO and AD
COMBI-SW-ADD in Germany, and 3.5 and 11.8 days in Spain (data
not shown).

Figure 3 represents the stratification of patients by AD thera-
peutic approach and number of SL days, before and after the
start of treatment, for Germany and Spain. The proportion of
patients with more than 30 days of SL was lower for the AD
MONO group both during baseline and follow-up, but differences
between AD treatment approach groups were larger during fol-
low-up (Figure 3).

Figure 2. Attrition of study sample. AD: antidepressant; MDD: major depressive disorder; AD MONO: patients who had prescriptions of a single AD both at Index Date
and during follow-up; AD COMBI-SW-ADD: patients who had a prescription of more than one AD at Index Date, and patients who had prescriptions of a single AD at
Index Date, but received prescriptions of different AD during follow-up.
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Table 1. Demographic and clinical characteristics of major depressive disorder (MDD) patients by antidepressant (AD) therapeutic approach.

Characteristic

Germany Spain

Total
(N¼ 1,685)

AD MONO
(N¼ 971)

AD COMBI-SW-ADD
(N¼ 714)

Total
(N¼ 1,817)

AD MONO
(N¼ 1,507)

AD COMBI-SW-ADD
(N¼ 310)

Age (years)a

Mean (SD) 48.1 (10.9) 48.6 (10.7) 47.5 (11.1) 47.9 (11.0) 48.0 (10.9) 47.3 (11.1)
Median [Q1–Q3] 50 [41–57] 51 [42–57] 50 [41–56] 49 [41–57] 49 [41–57] 48 [39–57]
Age class
19–34 years old: n (%) 235 (14.0) 122 (12.6) 113 (15.8) 230 (12.7) 187 (12.4) 43 (13.9)
35–44 years old: n (%) 288 (17.1) 165 (17.0) 123 (17.2) 417 (23.0) 339 (22.5) 78 (25.2)
45–54 years old: n (%) 603 (35.8) 351 (36.2) 252 (35.3) 562 (30.9) 473 (31.4) 89 (28.7)
55–64 years old: n (%) 559 (33.2) 333 (34.3) 226 (31.7) 608 (33.5) 508 (33.7) 100 (32.3)
Sex
Female: n (%) 1003 (59.5) 557 (57.4) 446 (62.5) 1206 (66.4) 1010 (67.0) 196 (63.2)
Baseline comorbidities
Psychiatric
Anxiety: n (%) 93 (5.5) 52 (5.4) 41 (5.7) 315 (17.3) 270 (17.9) 45 (14.5)
Obsessive compulsive disordera: n (%) 7 (0.4) 3 (0.3) 4 (0.6) – – –
Bipolar I disorder: n (%) 3 (0.2) 2 (0.2) 1 (0.1) 1 (0.1) 1 (0.1) .
Substance abuse disorder: n (%) 53 (3.2) 36 (3.7) 17 (2.4) 95 (5.2) 81 (5.4) 14 (4.5)
Schizophrenia: n (%) 42 (2.5) 30 (3.1) 12 (1.7) 4 (0.2) 3 (0.2) 1 (0.3)
Eating disorders: n (%) 7 (0.4) 4 (0.4) 3 (0.4) 1 (0.1) . 1 (0.3)
Sleeping disorders: n (%) 12 (0.7) 9 (0.9) 3 (0.4) . . .
Headache/migraine: n (%) 70 (4.2) 38 (3.9) 32 (4.5) 58 (3.2) 49 (3.3) 9 (2.9)
Neuropathic pain: n (%) 67 (4.0) 43 (4.4) 24 (3.4) . . .
Non-psychiatric
Obesity: n (%) 7 (0.4) 5 (0.5) 2 (0.3) 22 (1.2) 20 (1.3) 2 (0.7)
Hyperlipidaemia: n (%) 3 (0.2) 3 (0.3) . (.) 210 (11.6) 181 (12.0) 29 (9.4)
Diabetes: n (%) 6 (0.4) 3 (0.3) 3 (0.4) 115 (6.3) 100 (6.6) 15 (4.8)
Muscular skeletal diseases: n (%) 102 (6.1) 65 (6.7) 37 (5.2) 682 (37.5) 571 (37.9) 111 (35.8)
Hypertension: n (%) 14 (0.8) 13 (1.3) 1 (0.1) 276 (15. 2) 248 (16.5) 28 (9.0)
Coronary artery disease: n (%) 3 (0.2) 1 (0.1) 2 (0.3) 29 (1.6) 26 (1.7) 3 (1.0)
Cerebrovascular disease: n (%) 20 (1.2) 12 (1.2) 8 (1.1) 26 (1.4) 22 (1.5) 4 (1.3)
MDD diagnosis at baseline
Yes: n (%) 472 (28.0) 292 (30.1) 180 (25.2) 387 (21.3) 303 (20.1) 84 (27.1)
MDD severity
Mild: n (%) 97 (5.8) 65 (6.7) 32 (4.5) – – –
Moderate: n (%) 718 (42.6) 409 (42.1) 309 (43.3) – –
Severe: n (%) 382 (22.7) 197 (20.3) 185 (25.9) – – –
Unspecified: n (%) 488 (29.0) 300 (30.9) 188 (26.3) – – –

MDD: major depressive disorder; AD: antidepressant; AD MONO: patients who had prescriptions of one single AD molecule both at Index Date and during follow-
up; AD COMBI-SW-ADD: patients who were prescribed with more than one AD molecule at Index Date, as well as patients who were prescribed with a single AD
molecule at Index Date, but had prescriptions of different AD molecules during follow-up; SD: standard error; Q1: first quartile; Q3: third quartile.
aIn the ICD-9 coding system, obsessive-compulsive disorder and anxiety disorder are registered under the same code.

Figure 3. Patients were stratified by the number of sick leave days during baseline and follow-up period and the AD therapeutic approach.
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Predictors of sick leave days experience during follow-up

According to multiple logistic models, the AD therapeutic
approach and the presence of a time gap between MDD diagno-
sis and the start of AD treatment were the only variables signifi-
cantly associated with the likelihood of experiencing more
than 30 days of SL during follow-up. German and Spanish AD
COMBI-SW-ADD patients had a 2.2- and a 4.4-folds likelihood of
having more than 30 days of SL than AD MONO patients, respect-
ively. German patients for whom it was observed a time gap
between MDD diagnosis and the start of AD treatment showed a
38% higher likelihood of having more than 30 days of SL com-
pared to those without MDD diagnoses registrations before AD
treatment. Analogously, the likelihood of experiencing more than
30 days of SL for Spanish patients with a time gap between diag-
nosis and the start of treatment was 6.1-folds that of patients
without previous diagnoses (Table 2). The sensitivity analysis per-
formed on the subgroup of 311 German patients with at least
one SL registration during the baseline period confirmed results
from the main analysis on the AD therapeutic approach. No statis-
tically significant associations were found for all the other covari-
ates included in the model (data not shown).

Discussion

The objectives of this study were to describe patients affected by
MDD and managed by physicians with different AD therapeutic

approaches (either AD monotherapy or AD combination, switch
or add-on), and to identify factors associated with longer SL dur-
ation (i.e., >30 days) after starting AD treatment.

Results from the analyses on both German and Spanish data
revealed that (1) patients receiving AD monotherapy had a lower
likelihood of having more than 30 days of sick leave than those
receiving AD combination/switch/add-on; (2) patients for whom a
gap of time between MDD diagnosis and initiation of AD treat-
ment was observed, showed a higher likelihood of having more
than 30 days of sick leave.

Monotherapy was the most common treatment approach
when an AD treatment was started in patients diagnosed with
MDD in both countries. However, the proportion of patients who
received AD-COMBI-SW-ADD was much higher in Germany where
data came from psychiatrists and neurologists, compared to Spain
(42.4 vs. 17.1%), where data came from both GPs and specialists.
This data is consistent with previous findings which showed that
psychiatrists prescribe ADs combination more frequently than GPs
(Lapeyre-Mestre et al., 1998; McManus et al., 2001, 2003). Age and
sex distributions did not differ between countries, and little varia-
tions were found when comparing demographic characteristics
between AD treatment groups. Furthermore, the predominance of
female sex found by the present analysis is in line with the 2017
World Health Organisation (WHO) report on ‘Depression and other
common mental disorders’, and the same is for findings on age,
which showed one-third of the patients being 55–64 years old
(WHO, 2017). The proportion of patients with psychiatric

Table 2. Results from the multiple logistic regression model estimate the likelihood of having more than 30 days of sick leave during the follow-up period.

Characteristic Category

Germany Spain

95% CI 95% CI

OR LL UL OR LL UL

AD therapeutic approach AD MONO (ref.) 1.00 – – 1.00 – –
AD COMBI-SW-ADD 2.24a 1.72 2.92 4.36a 2.84 6.68

Age—categories 19–34 years old (ref.) 1.00 – – 1.00 – –
35–44 years old 1.22 0.76 1.96 1.36 0.66 2.80
45–54 years old 0.99 0.65 1.51 0.77 0.36 1.64
55–64 years old 1.12 0.73 1.72 1.03 0.49 2.19

Sex Female 1.00 – – 1.00 – –
Male 1.06 0.81 1.39 1.26 0.82 1.94

Baseline anxiety No (ref.) 1.00 – – 1.00 – –
Yes 0.68 0.36 1.30 1.12 0.63 2.00

Baseline substance abuse disorder No (ref.) 1.00 – – 1.00 – –
Yes 0.66 0.27 1.61 0.96 0.36 2.57

Baseline schizophreniab No (ref.) 1.00 – – – – –
Yes 0.88 0.36 2.16 – – –

Baseline headache/migraineb No (ref.) 1.00 – – – – –
Yes 1.62 0.89 2.93 – – –

Baseline neuropathic pain No (ref.) 1.00 – – – – –
Yes 0.57 0.25 1.29 – – –

Any other baseline psychiatric comorbidityc No (ref.) – – – 1.00 – –
Yes – – – 0.46 0.11 2.04

Any baseline non-psychiatric comorbiditiesd No (ref.) 1.00 – – 1.00 – –
Yes 1.15 0.71 1.86 1.22 0.77 1.94

Baseline MDD No (ref.) 1.00 – – 1.00 – –
Yes 1.38a 1.03 1.85 6.01a 3.95 9.16

Severity of MDD Mild/remission (ref.) 1.00 – – – – –
Moderate 1.78 1.00 3.17 – – –
Severe 1.57 0.85 2.89 – – –
Unspecified 1.64 0.90 2.99 – – –

AD: antidepressant; AD MONO: patients who had prescriptions of one single AD molecule both at Index Date and during follow-up; AD COMBI-SW-ADD: patients
who were prescribed with more than one AD molecule at Index Date, as well as patients who were prescribed with a single AD molecule at Index Date, but had
prescriptions of different AD molecules during follow-up; MDD: major depressive disorder; CI: confidence interval; LL: lower limit; UL: upper limit; OR: odds ratio.
aStatistically significant; p-value <0.05.
bPresence/absence of this comorbidity was considered by the ‘Any other baseline psychiatric comorbidity’ variable for Spain.
cThis variable accounted for the presence of at least one psychiatric condition among schizophrenia, bipolar I disorder, headache/migraine in Spain.
dThis variable accounted for the presence of at least one condition among obesity, hyperlipidaemia, diabetes, muscular skeletal diseases, hypertension, coronary
artery disease, cerebrovascular disease in both countries.
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comorbidities described in the present study was generally low.
Focussing on anxiety, which was the most frequently reported
condition, the percentage of patients was lower compared to that
reported by Freytag et al., in particular when looking at German
data (5.5 vs. 26.4%) (Freytag et al., 2017). However, patients who
were receiving AD for other diagnoses were excluded from the
present study, and this may have led to the exclusion of some
patients with comorbid psychiatric disorders. No differences were
found between AD treatment groups in Germany, while a slightly
higher proportion of subjects affected by anxiety was observed
for AD MONO compared to the AD COMBI-SW-ADD group in
Spain. The distribution of German patients by MDD severity,
based on ICD-10 codes, showed a higher proportion of moderate-
to-severe MDD than that reported by Freytag et al. (2017), and by
the previous analysis conducted by the authors (Kasper, 2021).
However, in both cases, findings relied on GPs data, thus it can-
not be excluded that differences observed could reflect a higher
severity of MDD in patients treated by specialists. On the other
hand, the proportion of patients with moderate MDD was abso-
lutely comparable to that described by Bretschneider et al., who
conducted a general population survey on adult patients younger
than 65 years, and assessed severity based on the WHO
Composite International Diagnostic Interview (Bretschneider et al.,
2018). The comparison of MDD severity distribution between AD
treatment groups in the present study showed a slightly higher
proportion of severe MDD among patients receiving AD COMBI-
SW-ADD, even if differences were not remarkable.

Results from the descriptive analysis of SL revealed a similar
trend in both countries, with a higher number of SL days for the
AD COMBI-SW-ADD group throughout the entire study period.
However, differences between AD treatment approach groups
became much more evident during follow-up, thus after AD treat-
ment initiation. Our data showed that patients treated with
AD-MONO or AD-COMBI-SW-ADD had similar characteristics at
baseline, as already seen in the previous analysis (Kasper, 2021),
and, in the absence of other insights that could help to explain
the choice of the therapeutic approach, we could similarly argue
that patients who received a combination, an add-on or switched
to a different AD during follow-up received an ineffective or
inappropriate treatment at the initiation. This may have required
subsequent treatment adjustments, which, in turn, may have led
to potential delays in response and an increase in SL days. In light
of the above results, which reinforce findings from the previous
analysis (Kasper, 2021), it should be underlined the important of
selecting AD treatments based on specific patients’ needs and
clinical characteristics.

Results from the descriptive analysis of SL days were confirmed
by the multiple logistic regression models, which showed that AD
COMBI-SW-ADD patients had a higher probability of having more
than 30 days of SL during follow-up compared to AD MONO
patients. Except for the recently published analysis by Kasper
et al., which, consistently with the present one, found a higher
expected number of SL days in AD COMBI-SW-ADD patients
(Kasper, 2021), previous studies attempting to estimate the effect
of AD treatments on SL mainly focussed on AD classes or mole-
cules (Gasse et al., 2013; Kennedy et al., 2016; Wang et al., 2015;
Winkler et al., 2007), rather than AD treatment approach. A study
by Dewa et al. reported that as MDD management became more
complex (i.e., switched medication, more than one prescription,
two prescriptions of different AD), the likelihood of return to work
reduced (Dewa et al., 2003). The latter result is in line with find-
ings from the present study, which showed a better outcome in
terms of SL being associated with the AD MONO approach.

Results from the multiple logistic regression models also showed
that the presence of an MDD diagnosis before starting AD treat-
ment, indicating a time gap between diagnosis and treatment ini-
tiation, was a condition that, together with the AD treatment
approach, affected SL duration after AD treatment has started.
This finding, consistent with results from the previous analysis
(Kasper, 2021), seems to reinforce the idea that promptness of AD
treatment initiation might have a positive effect on patients’
working lives. Finally, the present analysis did not find further
statistically significant associations between the variables consid-
ered and the likelihood of a longer SL duration. However, it is
worth mentioning that evidence of the influence of older age,
MDD severity, and comorbidities on slower return to work has
been previously reported (Ervasti et al., 2017).

This study was based on data coming from a German cohort of
patients followed by specialists and a Spanish cohort of patients
co-treated by GPs and specialists. The opportunity to take advan-
tage of two heterogeneous data sources is a very important
strength of the present study. Using specialists’ data from the
IQVIA German DA, and GPs and specialists’ data from the IQVIA
Spanish LPD, allowed us to gain insights from two different per-
spectives, as well as from two different countries. The combined
evaluation of findings from the two sources of real-world data
gave a more comprehensive overview of the management of
patients affected by MDD and initiating AD treatment, and on fac-
tors that might affect SL course in such patients. That said, the
agreement of the main results coming from the two cohorts gives
extreme robustness to findings emerging from these analyses,
which also agrees with results from the previous one (Kasper,
2021). However, the present study also had some limitations
related to the data source and analytical approaches which are
typical of real-world evidence studies. SL registrations in the
German IQVIA DAVR database did not report the underlying reason
for the request. Therefore, it is not possible to know whether the
absence from work was specifically due to MDD or not. However,
since SL requests were recorded by psychiatrists and neurologists
for patients affected by MDD and receiving AD treatments, it is
believed that requests were likely related to MDD. Furthermore, in
the German IQVIA DA database, treatment prescriptions are not
always linked to a specific diagnosis. The strategy to mitigate this
limitation was to include patients with at least one MDD diagnosis
during the study period while excluding patients receiving ADs to
treat conditions other than MDD during follow-up. In both data-
bases, it is not possible to identify employed populations.
Therefore, it was decided to perform a sensitivity analysis on the
subgroup of patients who had at least one SL registration during
baseline. Findings from the sensitivity analysis confirmed the influ-
ence of the AD treatment approach on SL duration in Germany.
Unfortunately, the same analysis was not carried out on Spanish
data due to the low number of patients with MDD-related SL
requests during baseline. Both German IQVIAVR DA and Spanish
LPD databases do not capture information on psychotherapy,
which is recommended by practice guidelines (DGPPN & €AZQ,
2015; Ministry of Health, Social Services and Equality, 2014).
However, the present study focussed on the pharmacological
approach, thus authors believe that the exclusion of patients
potentially receiving psychotherapy as monotherapy did not affect
the results’ interpretation. On the other hand, considering the
similarity of patients’ characteristics between the AD therapeutic
approach groups, there is no reason to argue that physicians’ hab-
its in prescribing psychotherapy may differ between the two
groups of patients. In addition, data on patients’ exposure to study
treatments were obtained from prescription records, assuming
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that all registered prescriptions were taken. However, although
this should be taken into consideration when interpreting the
study results, it has already been shown that data on prescription
rates and volumes, such as those obtained from the IQVIA German
DA and Spanish LPD, are consistent with those measured by data
sources providing information on dispensed medications (Levi
et al., 2016). Dichotomisation of the variable accounting for the
number of SL days might have caused an increase in the probabil-
ity of observing associations from the logistic regression model
and might have led to an underestimation of the extent of vari-
ation in outcome between groups (Altman & Royston, 2006).
However, dichotomisation was necessary because of the non-nor-
mal distribution of the number of SL days. Finally, it is worth men-
tioning the possibility that there were still underlying patient
characteristics or behaviours that were not tracked or controlled,
which might have influenced both the AD treatment approach
adopted by physicians and SL duration.

Conclusion

Data of the present analysis, which agrees with findings recently
published by the authors and relies on German GPs’ data (Kasper,
2021), showed no differences in baseline characteristics between
patients receiving antidepressant monotherapy or antidepressant
combination/switch/add-on therapy. This seems to further
reinforce the idea that no particular reasons were driving the initial
antidepressant therapeutic approach, that was found to be associ-
ated with SL duration. This finding suggests that a patient-tailored
approach may improve functional recovery and help reduce the
socio-economic burden of the disease. Another factor significantly
affecting SL duration was the promptness of starting antidepres-
sant treatment when the major depressive disorder is diagnosed.
The sensitivity analysis did not confirm the latter result however, it
is worth mentioning that (1) the sample on whom the sensitivity
analysis was run was very small and (2) a higher expected number
of SL days in patients for whom a time gap was observed between
the MDD diagnosis and AD treatment initiation was reported by
the previous analysis on German GPs data (Kasper, 2021). These
findings relied on secondary data, and, for this reason, they have
intrinsic limitations and can’t be considered confirmatory. The
nature of this study is explorative and findings should be consid-
ered as a propaedeutic for the planning of future studies rather
than conclusive. However, considering the agreement observed,
the authors would like to claim the urgency of further investiga-
tion into the effect that different AD therapeutic approaches and
timely initiation of treatment might exert on patients’ recovery by
conducting prospective observational studies.
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