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Abstract

Background: Major depressive disorder (MDD) is associated with decreased patient well-being and symptoms

that can cause substantial impairments in patient functioning and even lead to suicide. Worldwide, MDD currently
causes the second-most years lived with disability and is predicted to become the leading cause of disability by 2030.
Utility values, capturing patient quality of life, are required in economic evaluations for new treatments undergoing
reimbursement submissions. We aimed to identify health state utility values (HSUVs) and disutilities in MDD for use in
future economic evaluations of pharmacological treatments.

Methods: Embase, PubMed, Econlit, and Cochrane databases, plus gray literature, were searched from January 1998
to December 21, 2018, with no language or geographical restrictions, for relevant studies that reported HSUVs and
disutilities for patients with MDD receiving pharmacological interventions.

Results: 443 studies were identified; 79 met the inclusion criteria. We focused on a subgroup of 28 articles that
reported primary utility data from 16 unique studies of MDD treated with pharmacological interventions. HSUVs were
elicited using EQ-5D (13/16, 81%; EQ-5D-3L: 11/16, 69%; EQ-5D-3L or EQ-5D-5L not specified: 2/16), EQ-VAS (5/16,
31%), and standard gamble (1/16, 6%). Most studies reported baseline HSUVs defined by study entry criteria. HSUVs
for a first or recurrent major depressive episode (MDE) ranged from 0.33 to 0.544 and expanded from 0.2 to 0.61 for
patients with and without painful physical symptoms, respectively. HSUVs for an MDE with inadequate treatment
response ranged from 0.337 to 0.449. Three studies reported HSUVs defined by MADRS or HAMD-17 clinical thresh-
olds. There was a large amount of heterogeneity in patient characteristics between the studies. One study reported
disutility estimates associated with treatment side effects.

Conclusions: Published HSUVs in MDD, elicited using methods accepted by health technology assessment bod-
ies, are available for future economic evaluations. However, the evidence base is limited, and it is important to select
appropriate HSUVs for the intervention being evaluated and that align with clinical health state definitions used
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within an economic model. Future studies are recommended to elicit HSUVs for new treatments and their side effects

and add to the existing evidence where data are lacking.

Keywords: Major depressive disorder, Health state utility values, Disutilities, Systematic review

Introduction

Patients with depressive disorders can experience sad-
ness, loss of interest or pleasure, feelings of guilt or low
self-worth, disturbed sleep or appetite, feelings of tired-
ness, and poor concentration. These symptoms can cause
substantial impairments in a patient’s ability to function
and, in some cases, may lead to suicide [1]. There are
two main subcategories of depressive disorders: major
depressive disorder (MDD), in which patients experience
major depressive episodes (MDEs), and dysthymia, which
is a chronic and milder form of depression [1]. An analy-
sis of the Global Burden of Disease database by Liu et al.
[2] found that 93.7% of patients with depression in 2017
had MDD. It is estimated that MDD causes the second-
most years lived with disability, after lower back pain [3].
The worldwide incidence of MDD increased from an esti-
mated 162 million cases in 1990 to 241 million cases in
2017 [2], and MDD is predicted to become the leading
cause of disability by 2030 [4].

Patients with MDD who experience an MDE can be
classified based on clinical thresholds of disease sever-
ity [for example, mild, moderate, or severe as adopted in
the Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-V)], assessed using scales such
as the Hamilton Depression Rating Scale (HAMD) or the
Montgomery-Asberg Depression Rating Scale (MADRS),
and on the duration of the disorder (for example, first or
recurrent MDE). Major depressive disorder can be man-
aged pharmacologically with different classes of antide-
pressant treatments (ADTs), including selective serotonin
reuptake inhibitors (SSRIs), serotonin-norepinephrine
reuptake inhibitors (SNRIs), bupropion, tricyclic anti-
depressants (TCAs), and monoamine oxidase inhibitors
(MAOIs), as well as antipsychotics [5]. Patients who do
not respond to or tolerate an initial treatment, or who
relapse, usually switch to a different class of ADT or aug-
ment agents.

New pharmacological treatments are being developed
to improve clinical outcomes for patients with MDD,
and economic evaluations may need to be performed
to assess their value. Economic evaluations are per-
formed to assess the cost-effectiveness of the new treat-
ments in relation to treatments already available in local
health care markets. Many health care payers require
cost-utility analyses that use quality-adjusted life-years
(QALYs) as the main measurement of effectiveness [6].
The QALY is a generic measure of disease burden that

allows comparative analyses of the value of medical inter-
ventions to be conducted. They capture both the quan-
tity and quality of life and are calculated by multiplying
time spent in certain health states with corresponding
health state utility values (HSUVs) [7]; HSUVs quantify
health-related quality of life (HRQoL) as a single value on
a scale from 0 (dead) to 1 (perfect health). Some HRQoL
instruments allow for negative values for health states
worse than death. Health state utility values represent
the strength of an individual’s preferences for specific
health-related outcomes and can be elicited using dif-
ferent instruments and techniques. Discrete condition-
specific health states can be measured directly using
choice-based methods such as standard gamble (SG),
time trade-off, and discrete-choice experiments; ranking
exercises; or a visual analogue scale (VAS) [8]. Indirect
measurement of HSUVs is most commonly performed
using generic multi-attribute utility instruments such
as the EQ-5D, Short Form six dimensions (SF-6D), and
Health Utilities Index that define health states according
to scores on multiple distinct domains of health. Scores
are converted to HSUVs by using utility tariffs derived
from general population surveys that account for public
preferences. Disease-specific instruments can be used to
measure HSUVs in a similar way or by mapping results
to a generic instrument. Many European health tech-
nology assessment (HTA) bodies prefer that HSUVs be
measured indirectly by using generic, preference-based
instruments, with the EQ-5D being the most popular
instrument [9]. Across 25 European countries with phar-
macoeconomic guidelines, only two countries prefer
HSUVs to be measured directly [6].

Economic models used to assess the cost-effectiveness
of new treatments need to capture health states experi-
enced by patients with MDD throughout the course of
the disease. Health states used in cost-utility models can
include different severities of depression (i.e., mild, mod-
erate, and severe), different levels of treatment response
(i.e., remission, response, and no response or refractory),
a return to normal health (i.e., recovery), and disease
progression (ie., relapse and recurrence). Health states
can be defined by thresholds in clinical scores such as
HAMD and MADRS. Transition probabilities calculated
using efficacy data from clinical trials and published,
long-term outcome data are used to predict the move-
ment of patients between the modelled health states over
time. Time spent in each health state is multiplied with
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the corresponding HSUV to calculate QALYs of patients
receiving each treatment being assessed.

The aim of this systematic literature review was to
identify published HSUVs and disutility values for treat-
ment-related adverse events that can be used to populate
future economic models of pharmacological treatments
for adult patients with MDD. Furthermore, we set out to
highlight gaps in the evidence base and discuss consider-
ations for cost-utility analyses informing reimbursement
decisions.

Methods

A systematic literature review was performed, using a
prespecified protocol, to identify utility studies for adult
patients with MDD receiving pharmacological treat-
ment, including those on adjunctive treatment. Literature
searches were conducted in PubMed, Embase, Econlit,
and Cochrane databases from January 1, 1998, to Decem-
ber 21, 2018. Literature search strategies were designed
using Medical Subject Headings (MeSH) and free-text
terms (see Additional files 1-4). References of identi-
fied systematic literature reviews and cost-effectiveness
analyses were searched to identify primary utility studies.
Additionally, the websites of health technology agencies
and relevant conferences were searched. These included
the National Institute for Health and Care Excellence
(NICE); the Scottish Medical Consortium; the Cana-
dian Agency for Drugs and Technologies in Health; the
National Institute for Health Research, Health Technol-
ogy Assessment Database; the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR);
the Tufts Cost-Effectiveness Analysis Registry; and the
American Psychiatric Association. Conference abstracts
from ISPOR meetings were indexed in Embase at the
time of the searches, so separate hand searches were not
performed for this conference.

For inclusion, studies were required to be conducted in
adults (aged > 18 years) with MDD receiving pharmaco-
logical treatment, published in English, and to report util-
ity or disutility estimates. Excluded from the review were
studies that included children (aged < 18 years), studies in
which patients received only non-pharmacological inter-
ventions, studies that reported quality-of-life data only,
and conference abstracts published before 2016.

Screening was performed by one researcher, with a ran-
dom 20% quality check performed by a second researcher,
using the predefined inclusion and exclusion criteria (see
Additional file 5). Screening was conducted in two stages;
at level 1, titles and abstracts were screened for eligibil-
ity, and at level 2, full-text articles of those included at
level 1 were obtained and screened to confirm eligibil-
ity. If an agreement could not be reached on the eligibil-
ity of a study, a third researcher was consulted to reach
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consensus on the eligibility of the study. One researcher
extracted data from the eligible studies included in the
review. A second researcher performed a quality check of
all extracted data back to the original source.

Results

A total of 441 unique records were identified in the lit-
erature searches after the removal of duplicates. After
the initial screening of titles and abstracts, 93 articles
were progressed to full-text review. Of those, 77 articles
met the predefined inclusion criteria. An additional two
articles were identified through supplemental searches,
resulting in a total of 79 articles meeting the predefined
inclusion criteria. A total of 28 articles reporting pri-
mary utility data for MDD treated with pharmacological
interventions were included as the focus of this manu-
script, and 51 articles that did not report primary utility
data were excluded from this manuscript. The PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) diagram [10] presents the study selection
process (Fig. 1).

Table 1 presents information about the population,
study type and recruitment, and utility data reported
in the 28 articles. Articles reporting separate analyses
of the same study are grouped together, and studies are
organized by geographic region and country. Eleven of
the included articles reported analyses from four unique
studies in Asia. Of these, seven articles report analyses
from a prospective observational study that recruited
patients from six East Asian countries [11-17], with
utility values first published by Lee et al. [14]. Two arti-
cles reported analyses from a prospective observational
study in Japan [18, 19], with utility values first published
by Kuga et al. [19]. Kim et al. [20] and Husain et al. [21]
reported results from a cross-sectional study in South
Korea and a randomized controlled trial (RCT) in Paki-
stan, respectively.

Ten of the included articles reported analyses from
eight unique studies in Europe. Of these, two articles
reported analyses from an RCT that recruited patients
from 14 countries [22, 23], with utility values first pub-
lished by Montgomery et al. [22]. Garcia-Cebrian et al.
[24] reported results from a prospective observational
study that recruited patients from 12 countries, and Reed
et al. [25] reported a subsequent analysis of this study. Of
the remaining six studies in Europe, three are economic
evaluations alongside clinical trials [26-28], one is an
RCT [29], and two are prospective observational studies
[30, 31]. Of these, the studies reported by Kuyken et al.
[27], Serfaty et al. [29], and Morriss et al. [28] were con-
ducted in the United Kingdom (UK), the study reported
by Sapin et al. [30] was in France, the study reported by
Fernandez et al. [26] was in eight European countries,
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and the study reported by Saragoussi et al. [31] was in  RCT conducted in five countries across North and South
five European countries. America. Revicki and Wood [33] reported results from

Two of the included articles reported unique studies in ~ a prospective observational study conducted in Canada
the Americas. Soares et al. [32] reported results from an  and the United States (US).
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Five of the included articles reported analyses of two
unique studies in more than one region. Duenas et al. [34]
first reported results from a prospective observational
study that recruited patients from 12 countries across
Asia, Europe, and the Americas. Three of the articles
reported subsequent analyses of this study [35-37]. Flo-
rea et al. [38] reported results from an across-study com-
parison of six multinational clinical trials of vortioxetine.

Overall, 16 unique studies were reported in the 28
included articles. Twenty-two of the articles (13 unique
studies) reported utility estimates elicited indirectly; all
of these used the EQ-5D. Of these, 19 articles (11 unique
studies) used the EQ-5D-3L, and use of the EQ-5D-3L
or EQ-5D-5L could not be determined in three articles
(2 unique studies). Thirteen articles (6 unique studies)
[11, 12, 15-17, 21-25, 35-37] reported utility estimates
elicited directly, of which 12 used a VAS (EQ-VAS) and
one used the SG technique [33]. Seven articles (3 unique
studies) reported utility estimates elicited using both the
EQ-5D and EQ-VAS.

Table 2 presents a summary of the HSUVs reported in
the included studies. Information about the health state
and clinical features, MDEs and prior therapy of the
population, and the interventions are presented for each
HSUYV, along with the instrument used. Reported util-
ity estimates where a specific health state could not be
ascertained (for example, aggregated utility estimates for
a study population at a time point where patients had dif-
ferent levels of treatment response) and indirect instru-
ment scores where utility tariffs had not been applied (for
example, EQ-5D domain scores) were excluded. Six arti-
cles did not report relevant HSUVs and were excluded
from Table 2 [19, 32, 34—36, 38]. Reed et al. [25] reported
the same HSUV as that in the primary analysis by Garcia-
Cebrian et al. [24]. A quality assessment of the studies
reporting relevant HSUVs (using criteria from Papaioan-
nou et al. [39]) is presented in Additional file 6.

Most of the articles included in Table 2 reported
HSUVs at baseline, with the MDD health state defined
by the study population entry criteria. Many of the arti-
cles reported utility estimates at subsequent time points
where a specific health state could not be ascertained.
Considerable heterogeneity in patient characteristics was
found between the studies, and a wide range of utility
values were reported. The baseline HSUVs can be differ-
entiated based on key features of the study populations,
including severity of MDD, current MDE status (i.e., pre-
senting with a first or new episode, or within an existing
episode), lines of prior therapy, and presence of comor-
bidities [analyses of the studies first reported by Lee et al.
[14] and Duenas et al. [34] stratified baseline estimates by
the presence of painful physical symptoms (PPS)]. Treat-
ments under investigation were also heterogenous; some
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articles specified which treatments were investigated,
while others stated that investigations included only
SSRIs or treatment as usual, which made comparison
between the studies difficult. Several articles reported
HSUVs at baseline for patients presenting with a first or
recurrent MDE who were about to start a new treatment.
The utility estimates ranged from 0.33 [30] to 0.544 [17]
at baseline. The range widened when estimates stratified
by the presence of PPS were included; the lowest esti-
mate for patients with PPS was 0.20 [14], and the highest
estimate for patients without PPS was 0.61 [13]. Several
articles reported HSUVs at baseline for patients with an
existing MDE who inadequately responded to treatment
and were about to switch therapy, with utility estimates
ranging from 0.337 [28] to 0.449 [23].

Three studies reported utility estimates for health
states defined by specific clinical thresholds [20, 30, 33].
Kim et al. [20] reported EQ-5D HSUVs for South Korean
patients receiving ADT during the usual course of care
stratified by disease severity defined by MADRS score
thresholds (very severe, severe, moderate, mild, or remis-
sion). The HSUVs increased progressively through dis-
ease severities, from 0.615 for patients with very severe
MDD (MADRS score: 35-60) to 0.806 for patients with
mild MDD or remission (MADRS score: 0-25). Sapin
et al. [30] reported EQ-5D HSUVs for French patients
who had received first-line ADT for 8 weeks, stratified
by treatment response (responder remitters, responder
nonremitters, nonresponders). Remission was defined
by a MADRS score threshold, whereas responder non-
remitter and no response were defined by thresholds for
percentage change in MADRS score. This was the only
study to use thresholds based on percentage changes in
clinical scores and to report HSUVs at a specific time
point after study entry. The HSUVs increased from 0.33
for patients with MDD at baseline before treatment
to 0.58 for patients with no response (<50% decrease
from baseline in MADRS score), 0.72 for patients with
nonremitting response (>50% decrease from baseline
in MADRS score), and 0.85 for patients in remission
(MADRS score <12). Revicki and Wood [33] reported
directly elicited HSUVs for Canadian and US patients
who were receiving or who had recently completed an
ADT regimen (nefazodone, fluoxetine, or imipramine)
within the last 2 months prior to study entry, stratified by
disease severity (severe, moderate, mild, remission on or
off treatment) defined by HAMD score thresholds (the
thresholds were not reported). The HSUVs were strati-
fied by treatment received and increased progressively
through disease severities, from 0.30 for patients with
severe MDD (untreated) to 0.86 for patients in remis-
sion (off treatment). Kuyken et al. [27] reported EQ-5D
HSUVs for UK patients with recurrent MDD with three
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or more previous MDEs in full or partial remission. How-
ever, remission was defined using the DSM-IV at study
entry rather than by a clinical measure used within the
trial.

Revicki and Wood [33] was the only study to report
disutility estimates associated with treatment side effects
(Table 3). Patients had been treated previously with fluox-
etine, imipramine, nefazodone, or a combination of treat-
ments; however, the study did not report adverse events
by the different treatments. Disutilities were reported
for several key adverse events associated with the ADTs,
but the study was published in 1998 and may not repre-
sent current practice. Disutilities were calculated as the
difference between mean SG utilities elicited directly
from patients with and without specific adverse events.
The mean differences ranged from 0.01 for nausea or dry
mouth to 0.12 for nervousness and light-headedness/diz-
ziness (Table 3), with the latter being the only statistically
significant difference (P=0.030).

Discussion

Health state utility values in MDD are required for use
in cost-utility analyses for new treatments. Health states
experienced by patients with MDD include different
severities of depression (i.e., mild, moderate, and severe),
different levels of treatment response (i.e., remission,
response, and no response), a return to normal health
(i.e., recovery), and disease progression (i.e., relapse and
recurrence). This systematic literature review identified
79 articles reporting utility estimates for patients with
MDD receiving pharmacological treatment, of which
28 reported primary utility data across a range of health
states that can be used in economic models.

HSUVs

Overall, a range of HSUVs were identified that can be
used as parameters in a cost-utility model. However, the
values were predominantly captured at study baseline,
with health states defined by study entry criteria rather
than specific clinical thresholds. Many of the studies,
particularly RCTs, did capture utility estimates at other
time points, but specific health states could not be deter-
mined. Such estimates may be suitable to include in sim-
ple economic analyses mirroring clinical trials but not
for models with distinct health states requiring HSUVs.
Three studies did report HSUVs for different depres-
sion severity levels that could be used for models with
health states defined by corresponding clinical thresh-
olds. Only one study (Sapin et al. [30]) reported HSUVs
for a response health state, which was defined by a per-
centage change in clinical score. While this definition is
often used in clinical practice, response could be defined
by using a specific clinical threshold within an economic
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model that allows use of alternative HSUVs based on
depression severity. Similarly, no HSUVs were identified
specifically for a relapse health state, but relapse could
be defined by using a specific clinical threshold within an
economic model. For a recovery health state (i.e., a return
to normal health), general population utility values could
be used. While HSUVs are available to populate a model,
the evidence base is limited, and it is important to select
values that align with clinical thresholds used within a
model.

The pharmacological treatments that were captured by
the systematic literature review included SSRIs (includ-
ing escitalopram and fluoxetine), SNRIs (including
duloxetine and venlafaxine), TCAs, selective serotonin
receptor antagonists, and serotonin antagonist and reup-
take inhibitors. Some of the studies identified did not
specify the treatment, instead listing SSRIs, SNRIs, or
physician’s choice. There is a data gap of utility estimates
available for augmentation agents used alongside ADT,
such as lithium and atypical antipsychotics. Future stud-
ies could be performed to elicit HSUVs for augmentation
agents commonly used for treatment-resistant MDD.
This would allow the impact of adverse events associated
with augmentation agents on HRQoL to be more easily
evaluated. If treatment-independent HSUVs are used in
a cost-utility model, it is important to select values from
studies with a population that corresponds to that of the
intervention being evaluated in an economic analysis.

Disutility estimates
Revicki and Wood [33] was the only study to report disu-
tility estimates for treatment-related adverse events.
Future studies could be conducted to elicit disutili-
ties for a comprehensive set of adverse events associated
with current MDD treatments. It is important that the
impact of HRQoL in models that do not use treatment-
specific HSUVs be accurately captured, particularly when
comparisons are made between treatments with simi-
lar efficacy that can be differentiated by their side-effect
profiles.

Suitability for HTA

Utility estimates elicited indirectly using generic, prefer-
ence-based instruments are preferred by most HTA bod-
ies, and the EQ-5D is often specifically recommended in
pharmacoeconomic guidelines [6]. The majority of the
studies (13) reported utility estimates elicited indirectly
using the EQ-5D. Of these, 11 studies used the EQ-
5D-3L; use of the three-level or five-level version could
not be determined in 2 studies. Seven articles stated the
tariff used for valuation; all used the UK tariff. Three
studies reported utility estimates elicited using both the
EQ-5D and EQ-VAS [16, 17, 37]; of these, the EQ-5D
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Table 3 Summary of adverse event disutilities from included studies
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Author (year), Country Population

Adverse event Disutility estimate  Instrument

Revicki and Wood [33], Canada and
United States

Patients with MDD who had completed
at least 8 weeks of ADT or had com-

pleted an ADT regimen within the last

2 months prior to the study

Sedation 0.06% Standard gamble (patients)
Nervousness 0.12

Headache 0.09%

Constipation 0.05%

Tension 0.035°

Lightheaded/faint 0.12

Dry mouth 0.01

Nausea 0.01

ADT Antidepressant Treatment, MDD Major Depressive Disorder
2 Disutilities were calculated

utilities are preferred by most HTA bodies [6]. In total,
six studies reported utility estimates elicited directly
from patients; five of these used the EQ-VAS [11, 12, 15,
22, 23], and one used the SG technique [33]. Utility esti-
mates elicited directly using choice-based tasks such as
SG are generally considered methodologically superior to
those elicited using rating tasks such as a VAS because
they incorporate additional information about individual
risk attitude. Moreover, rating tasks are prone to scaling
biases [7]; as such, the identified utility estimates elic-
ited using EQ-VAS may be less preferable to HTA bod-
ies than the other directly elicited estimates using SG
and indirectly elicited EQ-5D estimates. The relevance of
studies should be assessed in accordance with local HTA
requirements before data are used in a cost-utility model.

Collection of EQ-5D data is recommended in future
trials for new treatments that will undergo reimburse-
ment submissions to HTA bodies. Moreover, it is impor-
tant to elicit HSUVs for the core health states that will be
used within a cost-utility model, such as response, remis-
sion, relapse, and no response, using appropriate clinical
thresholds. Additional utility studies could be performed
to elicit utility estimates for health states and adverse
events needed within a model, for which there is a pau-
city of data.

Study limitations

The primary aim of the study was to identify utility esti-
mates that can be used to populate future economic
models for new pharmacological treatments in MDD.
Therefore, the literature review focused on studies of
patients with MDD receiving pharmacological treat-
ment. However, nonpharmacological interventions
such as cognitive-behavioral therapy and transcranial
magnetic stimulation are also used in the treatment of
MDD, particularly for patients with more severe or treat-
ment-resistant MDD. Studies in patients with MDD
receiving nonpharmacological treatments without

pharmacological treatment were outside the scope of this
review. Additionally, screening of articles was conducted
by a single researcher with a random 20% quality check of
studies performed by a second researcher, which means
that there is a small chance that relevant studies were
missed.

Conclusions

This study systematically identified published HSUVs
and disutilities for patients with MDD receiving phar-
macological treatment that can be used as parameters
within future economic evaluations. Health state utility
values, elicited using methods accepted by HTA bodies,
are available for key MDD health states defined by clini-
cal thresholds. However, there is a limited evidence base
from studies with heterogenous populations and clini-
cal definitions. It is important to select HSUVs that are
appropriate for the intervention being evaluated and that
align with clinical health state definitions used within a
model. Only one study reported disutilities associated
with adverse events. It is recommended to elicit HSUVs
in clinical trials for new treatments that may undergo
reimbursement submissions to HTA bodies and to con-
duct utility studies where data gaps exist.

Abbreviations

ADM: Antidepressant Medication; ADT: Antidepressant Treatment; ASEX:
Arizona Sexual Experience Scale; BDI-Il: Beck Depression Inventory-II; BPI-SF:
Brief Pain Inventory (Short Form); CBT: Cognitive-Behavioral Therapy; CGI-S:
Clinical Global Impressions-Severity of lliness; DSM-5: Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition; DSM-III-R: Diagnostic and Statistical
Manual of Mental Disorders, Third Edition, Revised; DSM-IV: Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition; DSM-IV-TR: Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision;
DSM-V: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition;
EQ-5D-3L: 3-Level EQ-5D; EQ-5D-5L: 5-Level EQ-5D; GAF: Global Assessment of
Functioning; GDS-15: Geriatric Depression Scale-15; HAMD: Hamilton Depres-
sion Rating Scale; HAMD-17: Hamilton Rating Scale for Depression-17; HRQoL:
Health-Related Quality of Life; HSUV: Health State Utility Value; HTA: Health
Technology Assessment; ICD-10: International Classification of Diseases, 10th
Revision; ID: Identifier; IQR: Interquartile Range; ISPOR: International Society for
Pharmacoeconomics and Outcomes Research; MADRS: Montgomery-Asberg



Brockbank et al. Health Qual Life Outcomes (2021) 19:94

Depression Rating Scale; MBCT-TS: Mindfulness-Based Cognitive Therapy
with Support to Taper; MAOI: Monoamine Oxidase Inhibitor; MDD: Major
Depressive Disorder; MDE: Major Depressive Episode; MeSH: Medical Subject
Headings; MINI: Mini-International Neuropsychiatric Interview; NCT: National
Clinical Trial; NICE: National Institute for Health and Care Excellence; NR: Not
Reported; OL: Open Label; PDQ-D: Perceived Deficits Questionnaire-Depres-
sion; PPS: Painful Physical Symptoms; PRISMA: Preferred Reporting Items for
Systematic Reviews and Meta-Analyses; QALY: Quality-Adjusted Life-Year;
QIDS: Quick Inventory of Depressive Symptomatology; SCID: Structured Clini-
cal Interview for DSM-IV; SD: Standard Deviation; SDS: Specialist Depression
Services; RCT: Randomized Controlled Trial; SF-6D: Short Form six dimensions;
SG: Standard Gamble; SNRI: Serotonin-Norepinephrine Reuptake Inhibitor;
SSRI: Selective Serotonin Reuptake Inhibitor; TAU: Treatment as Usual; TC: Talk-
ing Control; TCA: Tricyclic Antidepressant; TESD: Treatment-Emergent Sexual
Dysfunction; UK: United Kingdom; US: United States; VAS: Visual Analogue
Scale.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512955-021-01723-x.

Additional file 1: PubMed literature search strategy.
Additional file 2: Embase literature search strategy.
Additional file 3: Cochrane literature search strategy.
Additional file 4: EconlLit literature search strategy.

Additional file 5: Study inclusion and exclusion criteria.

Additional file 6: Quality assessment of studies.

Acknowledgements
The authors would like to acknowledge John Forbes for editing the manu-
script. JF is an employee of RTI Health Solutions.

Authors’ contributions

JB contributed to the protocol of the systematic literature review, analysis and
interpretation of the results, and writing of the manuscript. TK contributed

to the inception and review of the systematic literature and the manuscript.
EM contributed to the analysis and interpretation of the results and writing
of the manuscript. OA and JV contributed to the systematic literature review
protocol and undertook steps within the systematic literature review, includ-
ing screening and data extraction. THB contributed to the writing and review
of the manuscript. AM and MFM contributed to the inception and review

of the systematic literature review and the manuscript. All authors read and
approved the final manuscript.

Funding
This study was conducted by RTI Health Solutions under the direction of
Lundbeck A/S and was funded by Lundbeck A/S.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article and its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

JB, OA, EM and THB are employees of RTI Health Solutions and report consul-
tancy role for Lundbeck A/S. JV is a former employee of RTI Health Solutions
and report consultancy role for Lundbeck A/S. TK is an employee of Krause

Page 16 of 17

Ltd, and a former contractor of Lundbeck A/S. AMP and MFM are employees
of Lundbeck A/S.

Author details
! RTI Health Solutions, Manchester, UK. 2 Krause Limited, London, UK. * Lund-
beck A/S, Valby, Denmark. * RTI Health Solutions, Ljungskile, Sweden.

Received: 11 May 2020 Accepted: 25 February 2021
Published online: 18 March 2021

References

1. World Health Organization. Depression and other common mental disor-
ders: global health estimates. Geneva: World Health Organization; 2017.
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-
MER-2017.2-eng.pdf.

2. LiuQ HeH,YangJ, Feng X, Zhao F, Lyu J. Changes in the global burden
of depression from 1990 to 2017: findings from the Global Burden of
Disease study. J Psychiatr Res. 2019.

3. Global Burden of Disease Study 2013 Collaborators. Global, regional, and
national incidence, prevalence, and years lived with disability for 301
acute and chronic diseases and injuries in 188 countries, 1990-2013: a
systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2015;386(9995):743-800.

4. Yangl, ZhaoY,Wang, Liu L, Zhang X, Li B, et al. The effects of psycho-
logical stress on depression. Curr Neuropharmacol. 2015;13(4):494-504.

5. Gelenberg A, Freeman M, Markowitz J, Rosenbaum J, Thase M, Trivedi M,
et al. Practice guideline for the treatment of patients with major depres-
sive disorder. Third Edition. 2010. https://psychiatryonline.org/pb/assets/
raw/sitewide/practice_guidelines/guidelines/mdd.pdf.

6. EUnetHTA. Methods for health economic evaluations—a guideline based
on current practices in Europe. 2015. https://www.eunethta.eu/wp-conte
nt/uploads/2018/03/Methods_for_health_economic_evaluations.pdf.

7. Whitehead SJ, Ali S. Health outcomes in economic evaluation: the QALY
and utilities. Br Med Bull. 2010;96:5-21.

8. Ryan M, Scott DA, Reeves C, Bate A, van Teijlingen ER, Russell EM, et al.
Eliciting public preferences for healthcare: a systematic review of tech-
nigues. Health Technol Assess. 2001;5(5):1-186.

9. National Institute for Health and Care Excellence. Guide to the methods
of technology appraisal 2013. 5 The Reference Case. 2013. https://www.
nice.org.uk/process/pmg9/chapter/the-reference-case.

10. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med.
2009;6(7):21000097.

11. Ang QQ, Wing YK, He Y, Sulaiman AH, Chiu NY, Shen YC, et al. Association
between painful physical symptoms and clinical outcomes in East Asian
patients with major depressive disorder: a 3-month prospective observa-
tional study. Int J Clin Pract. 2009,63(7):1041-9.

12. Chen KP, Chiu NY, Shen YC, Hou YM, Yeh CB, Ouyang WC, et al. Association
between painful physical symptoms and clinical outcomes in Taiwanese
patients with major depressive disorder: a three-month observational
study. Asia Pac Psychiatry. 2010;2(3):136-45.

13. Lee MS, Yum SY, Hong JP, Yoon SC, Noh JS, Lee KH, et al. Association
between painful physical symptoms and clinical outcomes in Korean
patients with major depressive disorder: a three-month observational
study. Psychiatry Investig. 2009;6(4):255-63.

14. Lee P, Zhang M, Hong JP, Chua HC, Chen KP, Tang SW, et al. Frequency
of painful physical symptoms with major depressive disorder in Asia:
relationship with disease severity and quality of life. J Clin Psychiatry.
2009;70(1):83-91.

15. LiHC, Zhang MY, Wang G, Zhang HG, Zhang HY, Liu Y, et al. Association
between painful physical symptoms and clinical outcomes in Chinese
patients with major depressive disorder: a three-month observational
study. Chin Med J (Engl). 2010;123(15):2063-9.

16. Novick D, Montgomery W, Moneta MV, Peng X, Brugnoli R, Haro JM.
Chinese patients with major depression: do concomitant pain symptoms
affect quality of life independently of severity of depression? Int J Psy-
chiatry Clin Pract. 2015;19(3):174-81.


https://doi.org/10.1186/s12955-021-01723-x
https://doi.org/10.1186/s12955-021-01723-x
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/mdd.pdf
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/mdd.pdf
https://www.eunethta.eu/wp-content/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
https://www.eunethta.eu/wp-content/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case

Brockbank et al. Health Qual Life Outcomes

20.

21

22.

23.

24.

25.

26.

27.

(2021) 19:94

Novick D, Montgomery W, Moneta V, Peng X, Brugnoli R, Haro JM. Anti-
depressant medication treatment patterns in Asian patients with major
depressive disorder. Patient Prefer Adherence. 2015;9:421-8.

Kuga A, Tsuji T, Hayashi S, Fujikoshi S, Tokuoka H, Yoshikawa A, et al. An
observational study of duloxetine versus SSRI monotherapy in japanese
patients with major depressive disorder: Subgroup analyses of treatment
effectiveness for pain, depressive symptoms, and quality of life. Neu-
ropsychiatr Dis Treat. 2017;13:2115-24.

Kuga A, Tsuji T, Hayashi S, Matsubara M, Fujikoshi S, Tokuoka H, et al.

An observational study of duloxetine versus SSRI monotherapy for

the treatment of painful physical symptoms in Japanese patients with
major depressive disorder: primary analysis. Neuropsychiatr Dis Treat.
2017;13:2105-14.

Kim JM, ChalemY, di Nicola S, Hong JP, Won SH, Milea D. A cross-sectional
study of functional disabilities and perceived cognitive dysfunction in
patients with major depressive disorder in South Korea: the PERFORM-K
study. Psychiatry Res. 2016,239:353-61.

Husain MI, Chaudhry IB, Husain N, Khoso AB, Rahman RR, Hamirani MM,
et al. Minocycline as an adjunct for treatment-resistant depressive symp-
toms: a pilot randomised placebo-controlled trial. J Psychopharmacol.
2017;31(9):1166-75.

Montgomery SA, Nielsen RZ, Poulsen LH, Haggstrom L. A randomised,
double-blind study in adults with major depressive disorder with an inad-
equate response to a single course of selective serotonin reuptake inhibi-
tor or serotonin-noradrenaline reuptake inhibitor treatment switched to
vortioxetine or agomelatine. Hum Psychopharmacol. 2014;29(5):470-82.
Papakostas Gl, Nielsen RZ, Dragheim M, Tonnoir B. Efficacy and tolerability
of vortioxetine versus agomelatine, categorized by previous treatment,
in patients with major depressive disorder switched after an inadequate
response. J Psychiatr Res. 2018;101:72-9.

Garcia-Cebrian A, Bauer M, Montejo AL, Dantchev N, Demyttenaere

K, Gandhi P, et al. Factors influencing depression endpoints research
(FINDER): study design and population characteristics. Eur Psychiatry.
2008;23(1):57-65.

Reed C, Monz BU, Perahia DG, Gandhi P, Bauer M, Dantchev N, et al.
Quiality of life outcomes among patients with depression after 6

months of starting treatment: results from FINDER. J Affect Disord.
2009;113(3):296-302.

Fernandez JL, Montgomery S, Francois C. Evaluation of the cost effective-
ness of escitalopram versus venlafaxine XR in major depressive disorder.
Pharmacoeconomics. 2005;23(2):155-67.

Kuyken W, Hayes R, Barrett B, Byng R, Dalgleish T, Kessler D, et al. The
effectiveness and cost-effectiveness of mindfulness-based cogni-

tive therapy compared with maintenance antidepressant treatment

in the prevention of depressive relapse/recurrence: results of a

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

Page 17 of 17

randomised controlled trial (the PREVENT study). Health Technol Assess.
2015;19(73):1-124.

Morriss R, Garland A, Nixon N, Guo B, James M, Kaylor-Hughes C, et al.
Efficacy and cost-effectiveness of a specialist depression service versus
usual specialist mental health care to manage persistent depression: a
randomised controlled trial. Lancet Psychiatry. 2016;3(9):821-31.

Serfaty MA, Haworth D, Blanchard M, Buszewicz M, Murad S, King M. Clini-
cal effectiveness of individual cognitive behavioral therapy for depressed
older people in primary care: a randomized controlled trial. Arch Gen
Psychiatry. 2009;66(12):1332-40.

Sapin C, Fantino B, Nowicki ML, Kind P. Usefulness of EQ-5D in assessing
health status in primary care patients with major depressive disorder.
Health Qual Life Outcomes. 2004;2:20.

Saragoussi D, Christensen MC, Hammer-Helmich L, Rive B, Touya M, Haro
JM. Long-term follow-up on health-related quality of life in major depres-
sive disorder: a 2-year European cohort study. Neuropsychiatr Dis Treat.
2018;14:1339-50.

Soares CN, Thase ME, Clayton A, Guico-Pabia CJ, Focht K, Jiang Q, et al.
Open-label treatment with desvenlafaxine in postmenopausal women
with major depressive disorder not responding to acute treatment with
desvenlafaxine or escitalopram. CNS Drugs. 2011;25(3):227-38.

Revicki DA, Wood M. Patient-assigned health state utilities for depression-
related outcomes: differences by depression severity and antidepressant
medications. J Affect Disord. 1998:48(1):25-36.

Duenas H, Lee A, Brnabic AJ, Chung KF, Lai CH, Badr MG, et al. Frequency
of treatment-emergent sexual dysfunction and treatment effectiveness
during SSRI or duloxetine therapy: 8-week data from a 6-month observa-
tional study. Int J Psychiatry Clin Pract. 2011;15(2):80-90.

Duenas H, Brnabic AJ, Lee A, Montejo AL, Prakash S, Casimiro-Querubin
ML, et al. Treatment-emergent sexual dysfunction with SSRIs and dulox-
etine: effectiveness and functional outcomes over a 6-month observa-
tional period. Int J Psychiatry Clin Pract. 2011;15(4):242-54.

Hong J, Novick D, Montgomery W, Moneta MV, Duenas H, Peng X, et al.
Real-world outcomes in patients with depression treated with duloxetine
or a selective serotonin reuptake inhibitor in East Asia. Asia Pac Psychiatry.
2016;8(1):51-9.

Hong J, Novick D, Montgomery W, Moneta MV, Duefas H, Peng X, et al.
Health-related quality of life in patients with depression treated with
duloxetine or a selective serotonin reuptake inhibitor in a naturalistic
outpatient setting. Patient Prefer Adherence. 2015;9:1481-90.

Florea I, Danchenko N, Brignone M, Loft H, Rive B, Abetz-Webb L. The
effect of vortioxetine on health-related quality of life in patients with
major depressive disorder. Clin Ther. 2015;37(10):2309-23.e6.
Papaioannou D, Brazier J, Paisley S. Systematic searching and selec-

tion of health state utility values from the literature. Value Health.
2013;16(4):686-95.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Health state utility values in major depressive disorder treated with pharmacological interventions: a systematic literature review
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Results
	Discussion
	HSUVs
	Disutility estimates
	Suitability for HTA
	Study limitations

	Conclusions
	Acknowledgements
	References


