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Abstract

Background To date, disproportionality analysis has been unable to demonstrate the increased bleeding risk associated with
antidepressant drugs, especially selective serotonin reuptake inhibitors.

Objective We hypothesised that a potential signal for an increased bleeding risk may be mitigated by the effects of agents
other than antidepressant drugs that are strongly associated with haemorrhages, especially antithrombotics. In addition,
we investigated if the use of more specific search terms of the Medical Dictionary for Regulatory Activities facilitates the
detection of signals.

Methods Pharmacovigilance data from the Uppsala Monitoring Centre were used to calculate substance-specific reporting
odds ratios (RORs) for all types of bleeding and gastrointestinal bleeding. Reporting odds ratios were calculated with and
without antithrombotic comedication.

Results Regarding any type of bleeding, no signals were found in association with antidepressant drugs. Concerning upper
gastrointestinal bleeding, signals were found related to citalopram (ROR: 1.56 [95% confidence interval 1.11-2.20]) and
escitalopram (ROR: 1.52 [95% confidence interval 1.03-2.25]). After removal of reports related to antithrombotics, these
signals could no longer be detected, but a new signal related to St. John’s Wort associated with haemorrhages was found
(ROR: 1.50 [95% confidence interval 1.21-1.86]).

Conclusions Antithrombotics seem unlikely to have a major impact on the detection of the bleeding risk of antidepressant
drugs. The different categorisation of adverse drug reactions regarding the strength of a causal relationship between a drug
and an event in the database may be relevant for this negative finding.

1 Introduction

Post-marketing surveillance is of eminent importance for
drug safety [1]. Numerous adverse drug reactions (ADRs),
especially rare ADRs, cannot be identified in clinical tri-
als and premarket approvals because of a limited number
of trial participants or the exclusion of older or severely
ill participants. Individual case safety reports (ICSRs) and
pharmacovigilance databases play a major role in generat-
ing ‘signals’, which may serve as a starting point for further
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We found evidence of an increased bleeding risk for
upper gastrointestinal bleeding related to several selec-
tive serotonin reuptake inhibitors.

In this study, antithrombotics did not have a major
impact on signal detection regarding the bleeding risk
related to antidepressant drugs.

The competition bias should be considered with caution,
if the competing substances may have an impact in terms
of a drug—drug interaction.

Other factors, such as the different categorisation of
suspected reports of adverse drug reactions regarding the
strength of a causal relationship between a drug and an
event in the database, might also be relevant for signal
detection.
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drug safety investigations [2]. The definition of a signal has
developed and changed over the course of time. According
to Meyboom et al., a signal consists of a hypothesis, together
with data and arguments [3]. In disproportionality analysis,
a signal is characterised by the reporting of events that are
statistically disproportionate within the respective database
[4]. Spontaneous reporting databases and disproportionality
analyses are effective tools in the field of pharmacovigilance
[5, 6]. Apart from the already mentioned possibility to detect
signals for rare ADRs, disproportionality analyses offer
the possibility to investigate the likelihood of drug—drug
interactions or to verify pharmacological hypotheses such
as the association between different receptor occupancies
and antipsychotic-induced movement disorders [7, 8].
Despite the key role of disproportionality analysis in drug
safety, there are several limitations and biases that need to
be considered. Some of the limitations are for example the
phenomenon of under-reporting [9, 10], the notoriety bias
[11] or the Weber effect [9]. Another major bias in dispro-
portionality analysis is competition bias [12]: it can occur
both in the form of a competition between drugs or between
events/ADRs. Either way, the competition bias may mask
potential signals and complicate signal detection [13, 14].
The competition bias may occur, if an ADR is commonly
reported related to a substance other than the substance of
interest [12]. As a consequence, this impedes the detection
of a signal related to the substance of interest. The compe-
tition bias may also occur, if a specific ADR related to a
drug is very frequently reported, thus masking other less
frequently reported ADRs related to the same drug, as in
the case of statins and muscle-related ADRs. This type of
competition bias may mask signals for well-known ADRs
such as sexual dysfunction, cholestasis and jaundice, and
skin reactions [14].

In psychopharmacology, antidepressant drugs (ADs)
and in particular ADs with influence on the serotonergic
system, especially selective serotonin reuptake inhibitors
(SSRIs), are first-line drugs for the pharmacological treat-
ment of depressive disorders [15]. Regarding SSRIs, there
is evidence of a clinically relevant increased risk for bleed-
ing [16]. Pharmacodynamic and pharmacokinetic interac-
tions might contribute to the increased bleeding risk, the
cytochromes P450 may affect and may be affected by both
substance classes, ADs (especially fluoxetine and fluvoxam-
ine) and antithrombotics such as warfarin or direct-acting
oral anticoagulants [17]. Furthermore, one major mecha-
nism for the increased bleeding risk of ADs is presumably
serotonin uptake inhibition into platelets by inhibition of the
serotonin transporters and the resulting functional impair-
ment in blood coagulation [18, 19]. As recent findings sug-
gest a quantitative relationship between a drug’s binding
affinity for the serotonin transporter and the magnitude of
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the increase in the bleeding risk [20, 21], all substances that
inhibit (re)uptake of serotonin may theoretically be associ-
ated with an increased bleeding risk. In addition, there are
findings suggesting a localisation-specific increased risk of
bleeding in association with SSRIs in the context of breast
biopsies [22], perioperative bleeding [23, 24] and intracra-
nial haemorrhage [21]. There is also major evidence sug-
gesting that the risk of bleeding related to SSRIs seems to be
particularly increased in the upper gastrointestinal tract [25,
26]. However, the risk of bleeding related to SSRIs seems
to be relatively small [27] and particularly relevant in com-
bination with certain substances, such as antithrombotics
[28]. Yet, many observational studies suggest a considerably
increased risk for bleeding related to SSRIs [16]. However,
until now this could not be verified with methods of phar-
macovigilance, particularly by disproportionality analysis
[29, 30]. The reason might be the aforementioned competi-
tion bias, as bleeding is an ADR commonly associated with
antithrombotics and the insufficient consideration of specific
anatomical localisations of bleedings. Therefore, in the cur-
rent study, we investigated, if (1) the competition bias (con-
sidering antithrombotics) may be relevant for detecting the
bleeding risk related to ADs with disproportionality analy-
sis, and if (2) focusing on specific anatomical localisations
that are known to be associated with a particular risk for
AD-related bleeding (e.g. upper gastrointestinal tract) may
facilitate the detection of a risk of bleeding related to ADs
by using disproportionality analysis.

2 Methods
2.1 Database

We analysed data from VigiBase™, the World Health
Organization global database of ICSRs maintained by the
Uppsala Monitoring Centre (UMC). At the time of the
study, the database contained more than 19 million reports
of suspected adverse effects. The member countries share
the reports gathered in the national pharmacovigilance cen-
tres by sending them to the UMC. Each submitted report
is evaluated according to predefined quality criteria. The
data obtained in the national pharmacovigilance centres are
heterogenous, as their origin may vary depending on the
respective source, for example health professionals, patients
as well as pharmaceutical companies. Likewise, the causal-
ity assessment systems may differ depending on the report-
ing national pharmacovigilance centre. Finally, it is impor-
tant to consider that the ADR data and their implications do
not represent the opinion of the UMC or the World Health
Organization.
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2.2 Database Query

The study period was defined from 1968 to the index date of
the database query (September 2018). For the database search,
terms from the Standardised Medical Dictionary for Regula-
tory Activities (MedDRA) query (SMQ) Version 21.1 were
used. MedDRA is a standardised international medical termi-
nology, which is, inter alia, designed for safety monitoring of
medicinal products [31]. MedDRA is organised in a hierarchi-
cal structure of different terms. Standardised MedDRA Que-
ries are validated sets of MedDRA terms used to ensure com-
parability of drug safety investigations in pharmacovigilance.

2.3 Applied Search Terms and Evaluated Substances

The applied SMQs were “Haemorrhages” (narrow scope)
and “Gastrointestinal haemorrhage” and the preferred
term (PT) “Upper gastrointestinal haemorrhage”. All
reports entered in Vigibase™ at the time of the data-
base query were considered. We retrieved the numbers of
ICSRs related to defined drug/event combinations. Data
were retrieved for the following antidepressant substances
related to the category suspected/interacting: agomelatine,
amitriptyline, bupropion, citalopram, clomipramine, dox-
epin, duloxetine, escitalopram, fluoxetine, fluvoxamine,
hypericum perforatum, imipramine, maprotiline, milnacip-
ran, mirtazapine, moclobemide, nortriptyline, paroxetine,
reboxetine, sertraline, tianeptine, tranylcypromine, trazo-
done, trimipramine and venlafaxine. The category “sus-
pected/interacting” was chosen to increase the specificity
of the reports and the probability of a causal relationship
between the occurrence of the respective event and the
respective substance. The categorisation of a substance
concerning the likelihood of a causal relationship with the
respective event (“suspected/interacting” or “concomitant’)
is made by the reporter of the ADR. Signal detection was
first carried out in the complete database; in a second step,
the competition bias was considered, removing all reports
related to competitive substances, namely “antithrombotic
agents” as listed in the Anatomical Therapeutic Chemical
Classification System (ATC) BO1A, from the database. The
antithrombotic agents in ATC BO1A were selected as com-
petitors because they are a group of drugs showing haemor-
rhages as a type A reaction [14, 32]. Type A reactions are
augmented pharmacological effects of the respective drug
and may therefore occur very frequently as ADRs.

2.4 Statistical Evaluation

The calculation of the reporting odds ratio (ROR) as a
tool for disproportionality analysis is a frequently used

approach for signal generation [9, 33, 34]. The ROR is
calculated based on a case/non-case approach, whereby the
reporting odds of one particular event related to a given
drug are compared with the reporting odds of all other
events related to the respective drug. A signal is defined
when the lower limit of the 95% confidence interval (CI)
of the ROR is greater than 1.0 [35, 36]. Reporting odds
ratios were only calculated when the number of ICSRs for
a drug/ADR pair exceeded the minimal threshold of 3.

In the present study, three case/non-case analyses were
performed. Cases were defined as ICSRs associated with
the SMQ “Haemorrhages” in the first analysis; in the
second analysis, cases were defined as ICSRs associated
with the SMQ “Gastrointestinal haemorrhage”, and in the
third analysis, cases were defined as ICSRs associated with
the PT “Upper gastrointestinal haemorrhage”; all other
ICSRs were considered as non-cases. All analyses were
performed with Microsoft® Excel Version 16.16.8 (One
Microsoft Way, Redmond, WA, USA).

3 Results

At the index date (September 2018), there were
18,409,119 ICSRs in VigiBase of which 975,879 were
associated with the SMQ “Haemorrhages” (narrow
scope), 254,366 with SMQ “Gastrointestinal haemor-
rhage” and 10,798 with the PT “Upper gastrointestinal
haemorrhage”. After removing all reports associated
with an antithrombotic (according to ATC code BO1A),
there was a total amount of 16,917,158 reports of which
635,987 were associated with the SMQ “Haemorrhages”
(narrow scope), 138,817 for SMQ “Gastrointestinal haem-
orrhage” and 3509 for the PT “Upper gastrointestinal
haemorrhage”. Table 1 shows the RORs for SMQ “Haem-
orrhages” for the whole dataset with and without consid-
eration of a potential competition bias by antithrombotics.
Table 2 shows the RORs with and without considera-
tion of the competition bias for SMQ “Gastrointestinal
haemorrhage”, Table 3 shows the data for the PT “Upper
gastrointestinal haemorrhage”. None of the substances
triggered a signal in the whole dataset related to any of
the two SMQs. Regarding the PT “Upper gastrointestinal
haemorrhage”, there was a signal for citalopram (ROR:
1.56 [95% CI 1.11-2.20]) and escitalopram (ROR: 1.52
[95% CI 1.03-2.25]). These two signals disappeared after
removing reports related to antithrombotics. Only for
Hypericum perforatum (ROR: 1.50 [95% CI 1.21-1.86]),
a new signal associated with the SMQ “Haemorrhages”
was found after removing antithrombotics from the
database.
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ROR (95% CI)

ROR without consideration of the

competition bias

ROR with consideration
of the competition bias
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Tab]e 1 RORs related to Substance

antidepressant drugs and

the SMQ “Haemorrhages”

(narrow scope) with and

without consideration of the

hypothesised competition Agomelatine

bias with antithrombotic Amitriptyline

comedication Bupropion
Citalopram
Clomipramine
Doxepin
Duloxetine
Escitalopram
Fluoxetine
Fluvoxamine

Hypericum perforatum
Imipramine
Lithium
Maprotiline
Milnacipran
Mirtazapine
Moclobemide
Nortriptyline
Paroxetine
Reboxetine
Sertraline
Tianeptine
Tranylcypromine
Trazodone
Trimipramine

Venlafaxine

0.33 (0.25-0.43)
0.35 (0.32-0.38)
0.32 (0.31-0.34)
0.85 (0.81-0.89)
0.41 (0.35-0.46)
0.34 (0.29-0.41)
0.59 (0.56-0.62)
0.88 (0.83-0.93)
0.74 (0.71-0.76)
0.49 (0.43-0.55)
1.06 (0.86-1.30)
0.31 (0.26-0.38)
0.22 (0.20-0.25)
0.32 (0.25-0.41)
0.43 (0.35-0.52)
0.31 (0.28-0.34)
0.23 (0.17-0.30)
0.35 (0.29-0.42)
0.63 (0.60-0.66)
0.32 (0.24-0.44)
0.67 (0.64-0.70)
0.30 (0.21-0.44)
0.72 (0.57-0.92)
0.28 (0.25-0.32)
0.41 (0.31-0.55)
0.58 (0.56-0.61)

0.45 (0.34-0.59)
0.43 (0.39-0.48)
0.45 (0.42-0.47)
0.84 (0.79-0.90)
0.55 (0.47-0.63)
0.46 (0.38-0.56)
0.72 (0.68-0.75)
0.86 (0.80-0.92)
0.96 (0.92-1.00)
0.65 (0.57-0.73)
1.50 (1.21-1.86)
0.44 (0.36-0.54)
0.32 (0.28-0.36)
0.45 (0.35-0.57)
0.54 (0.43-0.67)
0.36 (0.32-0.40)
0.32 (0.24-0.43)
0.47 (0.39-0.56)
0.71 (0.68-0.74)
0.46 (0.34-0.63)
0.82 (0.78-0.86)
0.41 (0.27-0.61)
0.99 (0.77-1.27)
0.38 (0.33-0.43)
0.54 (0.40-0.74)
0.73 (0.69-0.77)

CI confidence interval, ROR reporting odds ratio, SMQ Standardised Medical Dictionary for Regulatory

Activities Queries

Signals are written in italic

4 Discussion

In the present article, we investigated if comedication
with antithrombotics could be a bias for the detection of
the bleeding risk related to ADs especially SSRIs in dis-
proportionality analyses. Using the largest worldwide phar-
macovigilance databases, we identified cases of bleeding
events and removed all reports associated with antithrom-
botics. Furthermore, we investigated if an association with
a localisation-specific bleeding risk is detectable by using
different specific terms from the MedDRA. To the best of
our knowledge, this is the first study investigating a possible
influence of antithrombotics on signal detection regarding
the bleeding risk associated with ADs.
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Apart from Hypericum perforatum, no additional signals
were detected by considering a possible competition related
to antithrombotics. However, findings of previous studies
suggested an influence of the competition bias on bleeding
events for a hypothetic drug after removal of reports related
to antiplatelet agents, anticoagulant agents and thrombolytic
agents from the database [12]. There are several factors pos-
sibly explaining the absent influence of the competition bias
in our study. First, the described bleeding risk for ADs is
considered low and, in many cases, the respective bleed-
ing symptoms are not severe [19, 27]. Usually ADRs are
less likely to be reported, if they do not feature a fatal out-
come, are trivial, or if there is uncertainty about the drug
causing the ADR [10]. A major point to consider is that
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Table 2 RORs related to
antidepressant drugs and

the SMQ “Gastrointestinal
haemorrhage” with and without

Substance

ROR (95 % CI)

ROR without consideration of the com- ROR with consideration
petition bias of the competition bias

consideration of the competition

bias with antithrombotic
comedication

Agomelatine
Anmitriptyline
Bupropion
Citalopram
Clomipramine
Doxepin
Duloxetine
Escitalopram
Fluoxetine
Fluvoxamine
Hypericum perforatum
Imipramine
Lithium
Maprotiline
Milnacipran
Mirtazapine
Moclobemide
Nortriptyline
Paroxetine
Reboxetine
Sertraline
Tianeptine
Tranylcypromine
Trazodone
Trimipramine

Venlafaxine

0.24 (0.14-0.44)
0.25 (0.20-0.30)
0.24 (0.21-0.27)
0.95 (0.87-1.04)
0.13 (0.08-0.21)
0.18 (0.11-0.29)
0.62 (0.56-0.67)
0.84 (0.75-0.94)
0.50 (0.46-0.54)
0.39 (0.29-0.51)
0.56 (0.32-0.96)
0.11 (0.06-0.21)
0.20 (0.16-0.26)
0.10 (0.04-0.23)
0.30 (0.19-0.48)
0.21 (0.16-0.26)
0.16 (0.08-0.31)
0.17 (0.10-0.28)
0.46 (0.42-0.50)
0.22 (0.10-0.46)
0.54 (0.49-0.59)
0.13 (0.04-0.39)
0.20 (0.09-0.49)
0.20 (0.15-0.26)
0.13 (0.05-0.36)
0.49 (0.44-0.54)

0.40 (0.22-0.74)
0.34 (0.27-0.43)
0.37 (0.32-0.43)
0.83 (0.73-0.94)
0.22 (0.14-0.36)
0.26 (0.15-0.45)
0.86 (0.78-0.95)
0.86 (0.75-1.00)
0.67 (0.61-0.74)
0.55 (0.40-0.74)
0.69 (0.36-1.32)
0.17 (0.08-0.33)
0.35 (0.28-0.44)
0.10 (0.03-0.31)
0.44 (0.26-0.75)
0.25 (0.19-0.34)
0.26 (0.13-0.51)
0.27 (0.16-0.45)
0.46 (0.41-0.52)
0.33 (0.15-0.73)
0.68 (0.61-0.75)
0.24 (0.08-0.74)
0.36 (0.15-0.86)
0.28 (0.21-0.39)
0.18 (0.06-0.56)
0.66 (0.59-0.74)

CI confidence interval, ROR reporting odds ratio, SMQ Standardised Medical Dictionary for Regulatory

Activities Queries

bleeding events associated with ADs are frequently asso-
ciated with comedication, inter alia antithrombotics [19].
An increased risk of non-gastrointestinal bleeding [37]
and upper gastrointestinal bleeding [38] related to SSRI
in combination with anticoagulative drugs was reported.
Moreover, there is evidence of an increased risk of intrac-
ranial haemorrhage related to ADs with strong inhibition
of serotonin reuptake (respectively high binding affinity to
the serotonin transporter), particularly in combination with
oral anticoagulants [21]. There might be a relevant phar-
macodynamic interaction between ADs and antithrombotics
involving, inter alia, the cytochrome p450 system resulting
in an increased bleeding risk. Several case reports describe a
potential interaction not only between ADs and warfarin, but
also with direct oral anticoagulants [17, 39]. As we removed
all reports associated with antithrombotics from the data-
base, the number of reports of haemorrhages related to ADs

was strongly reduced because many reports were associated
with an antithrombotic comedication, thus affecting the
results of our disproportionality analysis. This might espe-
cially affect the analysis of gastrointestinal bleeding events,
as not only warfarin but also direct oral anticoagulants are
strongly associated with an increased risk of gastrointes-
tinal bleeding as recent analyses of drug safety databases
demonstrated [40, 41]. Therefore, we hypothesise a major
impact of the well-known aspect of a drug—drug interac-
tion regarding the bleeding risk related to SSRIs (in terms
of two substance groups are associated with an increased
risk for the ADR of interest), which cannot be adequately
considered by using the present methodology. Another rea-
son for the missing influence of the competition bias in our
study might be the specificity of the causality assessment
and the assessment of drug-reaction relatedness in the data-
base. Indeed, there is major effort in improving the quality
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ROR (95% CI)

ROR without consideration of the com-

petition bias

ROR with considera-
tion of the competition
bias

NA
NA
NA
1.56 (1.11-2.20)
NA
NA
0.39 (0.23-0.66)
1.52 (1.03-2.25)
0.52 (0.34-0.78)

NA
NA
NA
1.02 (0.49-2.14)
NA
NA
0.59 (0.28-1.23)
0.56 (0.18-1.73)
0.92 (0.55-1.56)

552

Tab]e 3 RORs related to Substance

antidepressant drugs and the

PT “Upper gastrointestinal

haemorrhage” with and without

consideration of the competition

bias with antithrombotic

comedication Agomelatine
Anmitriptyline
Bupropion
Citalopram
Clomipramine
Doxepin
Duloxetine
Escitalopram
Fluoxetine
Fluvoxamine

Hypericum perforatum
Imipramine
Lithium
Maprotiline
Milnacipran
Mirtazapine
Moclobemide
Nortriptyline
Paroxetine
Reboxetine
Sertraline
Tianeptine
Tranylcypromine
Trazodone
Trimipramine

Venlafaxine

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
0.28 (0.11-0.75) NA
NA NA
NA NA
0.83 (0.59-1.16) 0.86 (0.49-1.52)
NA NA
0.86 (0.61-1.20) 0.45 (0.20-1.00)
NA NA
NA NA
NA NA
NA NA

0.52 (0.33-0.83) 1.03 (0.58-1.81)

CI confidence interval, NA data not available (less than 3 records), PT Preferred Term, ROR reporting odds

ratio

of ICSRs [42]. However, there are several factors that need
to be considered: one point is the information regarding
causality. As the information in VigiBase™ is gathered by
national pharmacovigilance centres worldwide, the causality
assessment may differ according to the diverse practices of
different countries. Furthermore, the assessment of causality
may change over time in connection with increasing knowl-
edge about a certain drug [43]. The reporting process is also
prone to potential bias as the categorisation of the drug role/
probability of a causal relationship with the respective event
as “suspected/interacting” or “concomitant” in the database
is made by the primary reporter according to the Interna-
tional Council for Harmonisation of Technical Require-
ments for Pharmaceuticals for Human Use guideline [44].
This might be particularly relevant regarding SSRIs and
non-steroidal anti-inflammatory drugs (NSAIDs) concerning
gastrointestinal bleedings. Because there is a widely known
relationship between NSAIDs and gastrointestinal bleeding
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[45-47], one might, for example, report the NSAID taken
by the patient as the “suspected/interacting” drug and the
SSRI that is taken in parallel as “concomitant” or, in the
worst case, might not even report the SSRI at all. To sum-
marise, the use of the category “suspected/interacting”, as
used in our study (see Materials and Methods) may lead
to the exclusion of several ADR reports of haemorrhages
associated with ADs, particularly in cases where the report-
ing person is not aware of a possible causal involvement of
the AD medication regarding the respective bleeding event;
these cases may have been categorised as “concomitant” and
need further investigation.

Unfortunately, in this work, we were not able consider
the impact of NSAIDs regarding gastrointestinal bleeding
events, which might also play a major role. In a system-
atic review and meta-analysis, Anglin et al. found a modest
increase in the risk of upper gastrointestinal bleeding when
SSRIs are combined with NSAIDs [25]. In our analysis, the
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primary goal was to investigate the effect of antithrombotics
as competitors for signal detection in regard to an increased
bleeding risk, as bleeding is a type A reaction for antithrom-
botics and thus might be relevant for the competition bias.
The influence of NSAIDs on signal detection might require
further investigation. However, one of the most commonly
used NSAIDs, acetylsalicylic acid, was considered in our
study because it is also an antithrombotic and listed in the
ATC BO1A. Another possible limitation in addition to the
effects of NSAIDs is the potential influence of age, sex and
the prior history of gastrointestinal bleeding, which might
additionally affect the AD-associated bleeding risk [48,
49]. Still, we assume this should not have a major impact
on the aim of this study because the primary outcome was
the impact of antithrombotics on signal detection and the
impact by age and sex might affect all cases of gastrointes-
tinal bleeding, regardless of the intake of ADs.

5 Conclusions

Although the competition bias is generally a relevant fac-
tor in disproportionality analysis, we could not verify the
hypothesis of a major impact of the competition bias (by
considering the impact of reports related to antithrombot-
ics) on the detection of the bleeding risk related to ADs.
Therefore, antithrombotics seem unlikely to have a major
impact on the detection of the bleeding risk of ADs in dis-
proportionality analysis. The competition bias should be
considered with caution, if the competing substance may
have an impact in terms of a drug—drug interaction. Fur-
thermore, the categorisation of the probability of a causal
relationship between the drug of interest and the respective
event plays a major role in disproportionality analysis and
requires further evaluation.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40801-021-00260-9.
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