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Patient-reported outcome measures in mental health clinical research: a descriptive,review'in
comparison with clinician-rated outcome measures

Running title: PROMs in clinical research

Abstract:

Purpose: To review how patient-reported outcomes measures,in‘mental health clinical research
complement traditional clinician-rated outcomesgneasures.

Data sources: Medline, Embase, Psyclnfo and*Seopus.

Study selection: Latest update of the Jiteraturesearch was conducted in August 2019, using a specified set
of search terms to identify controlled and/incontrolled studies (published since 1996) of pharmacological
or non-pharmacological interventions in adults (218 years) in hospital-based mental health care.

Data extraction: Two authorssextracted data independently using a pre-designed extraction form.

Results of datassynthesis: Among the 2962 publications identified, 257 were assessed by full text reading. A
total of 24 studiesreported in 26 publications were included in this descriptive review. We identified
subjective and objective outcome measures, classified these according to the pharmacopsychometric
triangle and compared them qualitatively in terms of incremental information added to the clinical study
guestion. The data reviewed here from primarily depression and schizophrenia intervention studies show
that results from patient-reported outcome measures and clinician-rated outcome measures generally

point in the same direction. There was a relative lack of patient-reported outcome measures on functioning
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and medication side effects compared with patient-reported outcome measures on symptom burden and
health-related quality of life.

Conclusion: Patient-reported outcomes and clinician-rate outcomes supplement each other and at most
times support identical study conclusions. Future studies would benefit from a more systematic approach
towards use of patient-reported outcomes and a clearer rationale of how to weigh and report thesfesults in
comparison with clinician-rated outcomes.

Keywords: routine outcome measures, performance measures, clinical intervention, N olvement,

patient centered care
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Introduction

It is estimated that each year 38% of the population in Europe suffers from a common mental disorder.
Consequently, millions of people experience impairments in their everyday life and treatment is costly [1].
Mental health care services assume a central role in caring for patients with acute needs for psychiatric
treatment and follow-up. Improving patient health status is the primary goal of healthcare, and patients,
health care professionals, clinical managers, as well as health care planners and politicians takejan interest
in the quality of care provided - particularly in the health outcomes [2, 3].

Health outcomes concern all the effects of healthcare on individual patients or pepulations, where health
can be regarded “a state of complete physical, mental and social well-beipgandhnot/merely the absence of
disease or infirmity" [4]. Symptoms and symptom burden, adverse or side effetts, as well as outcomes such
as behavior, abilities and function, well-being and health-related quality’of life are of importance to
patients’ overall status of health and affect daily life [5, 6], The latter kind of outcomes goes beyond
physiologic or laboratory measures and clinicians’sobservations and judgements, information which is
traditionally reported by clinicians and usedsfegoutcome measurement. Such outcomes can be termed
clinician-rated outcomes (CROs) and afe typically used for clinical purposes as well as for performance
measurement and quality of caré improvement [7, 8]. It is known that discrepancies exist between patients’
and clinicians’ reports of symptoms and symptom burden as well as of functional status [9]. Consequently,
the use of patient-repoted odtcomes (PROs) is of growing interest and use [10].

PROs are defined‘as “any report of the status of a patient’s health condition that comes directly from the
patient, witheut interpretation of the patient’s response by a clinician or anyone else” [11]. Accordingly, the
PROs arefree of observer bias, the patient is regarded an expert in the lived experience of his or her own
health [12], and PROs must capture issues of importance to patients [13].

PROs are collected using patient reported outcome measures (PROMs). PROMs aim “to capture patients’
perspectives of health, illness and the effect of health care interventions in a reliable, valid acceptable and

feasible way” [14]. Hence, PROMs typically consist of multi-item scales for self-completion, where the
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patient is asked to report on the extent to which certain pre-defined symptoms, side-effects, well-being
issues or behavior have occurred during a certain time span. For example, if the patient’s health problem
impairs the ability to work [15], or to which extent the patient has felt active and vigorous during the past
two weeks [16].

PROMs can either be disease-specific, condition-specific or generic. Disease-specific measures relate to a
diagnostic group, e.g. surveying symptoms and symptom burden of patients diagnosed withs&chizophsenia
or depression. Condition-specific measures relate to a specific condition (problem), e.g. sleep‘or cognition.
Generic measures are designed for use with all patients unrelated to diagnosis emeondition, e.g. functional
status, quality of live or well-being [17]. The patient can fill in the PROMsatithedhospital, in outpatient
settings, or at home on paper or electronically [11]. The output mirrorsitheatient’s perception of his or
her health status at a single point in time, e.g., at diagnosis, beforepdufifig or after treatment, or during
(long term) recovery. By surveying patients twice or more\aéness time, the idea is to detect a change in
health status attributable to an intervention [13, 28].

In measurement-based care (MBC) the scienfific principle from controlled clinical trials are transferred to
routine treatment to measure and improve thesare of patients. Based upon data from patients with
depression and anxiety, the phafmacopsychometric triangle has been established grouping PROMs into A)
symptom and symptom burden, B) treatment side effects, and C) the resultant well-being and functioning.
In MBC, it has been suggéstedthat symptom burden and side effects are measured at all time points with
addition of speialfunctioning at 6 weeks and subjective well-being (quality of life) at 8 weeks [19]. Where
the use of PROMs'has shown their worth in large-scale MBC programs [20], little data exist regarding the
comparison of traditional CROMs versus PROMs in research settings where the aim is not to compare MBC
with traditional care (for review of this comparison, see reference [20]). The complex relation between use
of patient-reported versus clinician-rated mental health outcomes have been the subject of previous
reviews focusing on implementation of PROMs. Roe et al. suggested in a review of implementation and

sustainability of PROMs several measures to enhance the efficiency of PROMs in adult mental health care
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settings [21]. These suggestions included sufficient training, focus on administrative and logistic support,
follow-up assessments and measures to reduce attrition rate. In another review the same author group
concluded that implementation and sustainability of PROMs requires strong nationwide policy effort and
support, otherwise implementation strategies are not systematic and consistent [22]. The level of
agreement between self-reported and objective or provider-reported outcome measures has recehtly been
evaluated in a cross-sectional study of 3,666 people with severe mental illness who participated in
vocational rehabilitation programs [23]. Ratings of quality of life, functioning and illness management
differed between groups and suggested differences in perspectives between comsumeérs and providers

regarding mental health outcomes.

When used in mental health clinical research, results from PROMs‘are fost often reported in isolation and
not directly compared with results from the applied CROMSs%Ehe WS Food and Drug Administration (FDA)
and the European Medicines Agency (EMA) have sequestedthe use of PROMs in clinical trials for years [24],
but still there is insufficient knowledge of the"benefit 6r gain of using both PROMs and CROM:s. It is not
clear from the current guidelines howfresultsiftdm PROMs and CROMs, respectively, should be weighed
against each other, and how theyoughtté be prioritized regarding choice of primary and secondary
outcome measures. With this réview we aim to investigate how results from PROMs and CROMS differ or
agree in order to contindously develop and improve the use of PROMs in mental health clinical practice and

research.

Study objectives

The objective of this review was to collect and characterize data on the comparison of PROMs and CROMs
used in mental health care-based clinical research to improve knowledge of applicability of different
PROMs and how they best supplement traditional CROMs. Based on these characteristics, we will

formulate recommendations to guide future development within the field.
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Methods
Design

The study is a systematic descriptive review.

Information sources, search strategy, study selection process and data extraction

Please refer to the online Supplementary for description.

Inclusion criteria

Studies were included in the review according to the following inclusiomcritesia: 1) randomized controlled
trials and controlled/uncontrolled longitudinal studies of pharmacelogi€al and non-pharmacological
interventions in hospital-based mental health care with use*ef,CROMs and PROMs before and after the
investigated intervention; 2) published between 1996 (inception of PubMed) and August 2019 in English or
Scandinavian language; 3) primary diagnosis®N@T abuse or dementia; 4) only studies on adults (218 years).
The rationale behind inclusion criterium 1) wassto focus not on how and which PROMs are implemented
(this has been extensively reviewed elsewhere [21, 22]), but specifically on their role as outcome measures.
We chose not to include studies examining patients with substance abuse or dementia since the main focus
of the review was the two large illness domains schizophrenia and depression. We included only studies on

adult populatiensisince/different PROMs and CROMs are applied in child and adolescent populations.

Exclusionicriteria
The following study exclusion criteria were applied: 1) studies not carried out within hospital based
(inpatient or outpatient) mental health care services; 2) editorials, commentaries, notes, clinical case

reviews, opinion papers, and conference abstracts/posters/protocols/book chapters; 3) studies focusing on
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patient reported experience or incidence measures; 4) studies describing PROMs and CROMs but not

reporting any results.

Outcomes
We extracted data on the following items: 1) Aim of study; 2) study design including descriptio&
intervention; 3) study setting (inpatients or outpatients); 4) sample, age/gender, total N, fu an

country; 5) timing of reporting; 6) CROM(s) (type, effect, quality); 7) PROM(s) (type, \ ity); 8)

effect of intervention according to CROMs and PROM:s. Q

Appraisal of the quality of identified PROMs and CROMs %

Since the purpose of a PROM is to illustrate the patient’s experienée afid perspective, a PROM will not be a
credible measure if there is no documentation of how it in the target population of patients. The
quality of the identified PROMs and CROMs was asses two reviewers (LB and JR) using a pragmatic
approach with the following ratings: ++) d ing thatthe PROM/CROM had previously been validated in a
similar patient population; +) denoting'that OM/CROM had previously been validated but notin a

similar patient population; ?) ir&n information and -) PROM/CROM previously not systematically

validated. The rating wa on the information given on each instrument in the respective papers.

Assessment @y of the included studies

Of the 24 included studies, 19 were randomized controlled trials. We assessed the quality of these using
Cochran;s Risk of Bias Tool [25], and we assessed the quality of included non-randomized intervention
studies using the tool ROBINS-I [26] (risk-of-bias plots were created using robvis [27]). All quality
assessments were performed independently by two authors (LB and J@R) and discrepancies solved by

consensus.
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Narrative synthesis of study results
A narrative (descriptive) synthesis was carried out focusing on a qualitative analysis of the information

obtained when adding PROMs to CROM:s in clinical trials in mental health care.

Results

A total of 257 potentially relevant full text studies were identified for eligibility. We excluded™228 studies,
the reasons for exclusion are listed in the on-line Supplementary Figure 1, with the most frequent one
(n=91) being studies where the design was not in agreement with the inclusion.eriteria of the current
review. Consequently, a total of 24 studies reported in 26 publications werévincluded in the current review.
Results are summarized in Tables 1-3 reporting, respectively, characteristicssef included studies and
summaries of CROMs and PROMs. Eight of the included studies weke céhducted in Europe [28-35], six
studies were multinational trials [36-41], four studies from the U$[42-45], three studies from Asia [46-48],
two studies from Canada [49, 50] and one study from Australia [51]. Studies were mainly concerned with
major depressive disorder (11 studies) [29, 3338, 39,741, 43, 44, 46, 47, 49, 50] or schizophrenia (11
studies) [28, 30-32, 34-37, 40, 42, 45]#0ng study reported on obsessive-compulsive disorder (OCD) [48] and
one on severe mental illness [53]."Rourteeh of the studies had <200 subjects included [28, 31-36, 44, 45, 47-
51], eight studies 2200 subjects’[29, 30, 37, 39-42, 46] and 2 studies had 21000 subjects included [38, 43].
The majority of the studi€s investigated a pharmacological intervention (15 studies) [28, 29, 34-44, 49, 50],
eight studies inyestigated various psychological interventions [30-33, 45-47, 51], and one study repetitive
transcranial'magpetic stimulation [48]. All studies included outpatients except for a single study [38]
including participants from inpatient settings also. In the majority of the studies, the time frame was well
above the suggested 8 weeks (according to the pharmacopsychometric triangle [19]) for measuring well-
being/health-related quality of life. Only three studies [36, 44, 48] had follow-up times shorter than 8
weeks, but the outcomes measured at these shorter follow-up intervals were related to symptom burden

(6 weeks) and side effects (4 weeks) and thus still compatible with the suggested follow-up intervals [19].
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In Table 4-5 the studies have been listed according to the principles of the pharmacopsychometric triangle
[19] to provide an overview of the applied PROMs: whether they measure subjective symptom burden,
subjective side effects of the intervention, restoration of social functioning, or well-being (health-related
quality of life). Based on the data in Table 4-5, we were able to adopt five comparisons: 1) symptom burden
PROM versus symptom burden CROM; 2) symptom burden CROM versus health-related quality offtife
PROM; 3) symptom burden CROM versus side effects PROM; 4) symptom burden CROM vegsus)social
functioning PROM, and 5) social functioning PROM versus social functioning CROM:

1) For the patient-reported versus clinician-rated burden of symptoms,ame found 11 studies that
included this comparison. Only three [32, 43, 45] out of these 11 studies yeported discrepancy between the
CROM and the PROM. The three studies examined, respectively, an educatiendl intervention in
schizophrenia [32], different antidepressants in treatment-resistant,depression [43], and cognitive training
in schizophrenia [45].

2) For the clinician-rated burden of symptems vetsus patient-reported quality of life we found 13
studies reporting this comparison out of whi€henly ore showed discrepancy. This was a medication trial in
schizophrenia reporting improvemeni‘in clinieiah-rated severity of cognitive dysfunction which was not
replicated in health-related qualityof lifeyf28].

3) For the clinician=gated burden of symptoms versus patient-reported side effects, we found six
studies [28, 32, 34, 43,45, 46)reporting this comparison. Two of these showed discrepancies: pharmacist-
based shared.decision making interventions in depression [46] and a medication intervention in
schizophrenia,[42].

4) The clinician-rated burden of symptoms versus patient-reported social functioning we found
seven studies [31, 32, 37, 39, 44, 49, 50] reporting on this comparison, none of these with discrepancy
between findings.

5) For the patient-reported social functioning versus clinician-rated social functioning we found one

study [37] reporting this association but no discrepancy between measures.

10
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The PROMs applied were all well-established tools, however, in six studies [29-31, 46, 50, 51] none of the
applied PROMs had previously been validated in the specific patient population in question (Table 2-3).
Eighteen [28-33, 36-41, 43-48] out of the 24 included studies were randomized trials, five [34, 35, 42, 49,
50] studies were open-label and one [51] had a naturalistic design. Most studies were associated with low
or unclear risk of bias in the assessed domains (see Supplementary Figure 2). The non-randomizedfstudies
were associated with the highest risk of bias with some studies showing serious risk of bias (See

Supplementary Figure 3).

Discussion

In this narrative review of 24 studies investigating experimental treatment intérventions in mental health
care, we report that PROMs and CROMs most often point in the samedirection when extracting only the
guantitative parts of the data as typically summarized in sofme,form of sum score. This supports the view
that PROMs and CROMs supplement each other examihing different aspects of outcome measures, i.e.
symptom burden, adverse effects, health-related quality of life, even though the results from clinical trials
are not markedly changed when using’both PR@Ms and CROMs as compared to only one of them. Using
PROMs both in the clinic and ingfesearch'tost be expected to support patient involvement, self-

management and the relatien detween patient and clinician.

We did not identify anyspecific pattern characterizing the studies that reported different results in PROMs
versus CROMs. The high level of agreement between clinician and patient ratings is in line with a recent
study investigating this question in a sample of patients with treatment-resistant depression finding
moderate-strong relationship between the assessment tools [52]. Likewise, in that study, few predictors of
discordance between CROMs and PROMs were identified though chronicity was associated with greater
agreement. An important perspective is that some of the potentially beneficial aspects of using PROMs are

not adequality addressed in the included studies of this review, i.e. how the use of PROMs influences the

11
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development of a therapeutic rapport and adherence to treatment. In a pilot study of a newly developed
Danish PROM battery [53] for use in mental disorders that the author group performed recently, it was a
consistent finding that the patients considered the PROMs very useful to improve their interaction with the
team of health care professionals and their perceived outcome of the treatment effort [54].

The results of this review indicate a relative lack of use of PROMs on functioning and medication side

effects compared with PROMs on symptom burden and health-related quality of life. Data oft'side effects as

CROMs were not extracted for this review. Only one of the included studies examinedsboth,clihician-rated
and patient-reported level of social functioning whereas several studies examined patient-reported social
functioning alone, indicating a choice towards patient-reported tools for this ottcome domain.

The research community ought to request more focus on including social funetioning CROMs and PROMs to
get a broader view on this difficult-to-measure domain that has sueh im¥portant impact on both prognosis
and well-being/quality of life. This is consistent with recovetyymodels that emphasize functional rather than
symptomatic improvement [55]. Social functioning,is a'complex construct and scales often do not
distinguish adequately between functioningsand psychopathology. Considering this, we encourage future
studies to include an improved undegstanding,and a better definition of how remission or recovery might
be reflected in the applied CROMswand PROMs. Concepts of remission and recovery are important in order
to assure that reductions onya given rating scale (CROM or PROM) are relevant from a patient perspective
and reflected in increased levels of functioning. Connecting CROMs and different aspects of recovery has
recently beensattempted by Best et al. [56] analyzing a data set of 971 subjects with schizophrenia using
baseline ratings from four studies. They reported that various symptom domains were differentially
associated with personal versus functional recovery, e.g. affective symptoms were markedly more
associated with personal recovery than with objective functioning, and thus separated functional and
personal recovery as distinct domains. Our data set was too heterogenous to meta-analyze and thus we
cannot confirm a pattern like this. But what we can confirm is a need to standardize how CROMs and

PROMs and ideally a combination of these measures can be used to identify patient-relevant outcomes as

12
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remission and recovery. A recommendation for future attempts to move the field forward would clearly be
to focus on how and when combinatorial CROMs and PROMs could be applied. The nature of the current
data set clearly demonstrates that CROMs and PROMs are widely reported as distinct and very separate
measures with no clear connection.

The nature of the relation between applied CROMs and PROMs was heterogenous across included’studies
namely PROMs being used to measure symptom burden, medication side effects, heath-related quality of
life and social functioning. We did not in this review include studies which were MBC-based only, i.e.
applying only PROMs and no CROMs. It was not very clear from the included studies‘€xactly what was the
purpose of including a certain PROM and how the results were prioritizedsifrcomparison to CROMs.

A large randomized study that evaluated outcome measures using both\CR@M’s and PROM s is represented
by the STAR*D trial [57]. This was the largest study ever on treatment'éf'depression and examined
sequential steps of pharmacotherapy. The results of this sttdy,have been published in several papers
reporting on different steps and different subpopulationsifrom the study. Unfortunately, we were not able
to include STAR*D in the current review, because we could not identify results from both CROMs and
PROMs reported from the same subset of the,sample. However, Ishak et al. [58] summarized the results
and reported that despite a sigpifieant impact on quality of life, functioning, and depressive symptom
severity, a substantial propertion of participants still suffered from reduced patient-reported quality of life
and functional impairment after treatment, which was particularly evident for non-remitters. This is
consistent with,the findings from Dunlop and colleagues [43] reporting a poorer level of agreement
between CRO@M and PROM for response than for remission in treatment-resistant depression.

Strengths of this review include the systematic literature search and systematic methods of study selection
and data extraction. To our knowledge, this is the first review of its kind. It adds to the knowledge base of
what to expect when including both PROMs and CROM s in clinical research in mental disorders regarding

supplementary or complementary results from the two types of instruments.

13
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Limitations of the current study: CROMs and PROMs from the same study are frequently reported in
different publications, not always cross-referenced, which made it difficult to obtain the corresponding
CROM to a specific PROM. For this reason, we had to exclude articles where a CROM was either not
included in the study or not available for extraction. Results were not always reported for each outcome
measure but only as correlations or associations between reported outcomes which made it impaossible to
perform quantitative or numerical comparisons. Some CROMs require training or certificatioh beforelse
and the extent of this may vary between studies introducing some uncertainty about the precision of
scoring. Generally, the psychometric validity among the variety of used rating seales‘tight not have been
sufficiently validated even though many of the applied tools were claimedsto have been validated
previously. We did not examine in further details what the procedures of validation for each questionnaire
were comprised of. The inclusion of both randomized and non-randomized studies implied heterogeneity
between included studies which could potentially affect thé*eenclusions of the study. However, when
considering the comparison of direction of outcome, whieh Was the main focus of this review, there was no
obvious disagreement with the general pattefmwhenfooking at randomized and non-randomized studies
separately.

According to the original concept of incltding PROMs in clinical trials, it has been highlighted in the Food
and Drug Administration,glidance on patient reported outcomes for labeling and promotional claims that it
is necessary to ensure feSponsiveness of applied PROs [11]. This should be done by demonstrating that the
PRO scores akesensitive to actual changes in clinical or health status and by determining the minimal
important difference to assist in interpreting statistically significant PRO results in clinical trials [59]. It has
also been emphasized that the minimal important difference has to be established for a particular study
population [59]. We did not evaluate the responsiveness to change of the PROMs applied in the included
studies in the current review, but merely looked at whether the instrument had previously been validated

in the patient population in question.
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We conclude from this review that PROMs and CROMs supplement each other in mental health care-based
clinical research and at most times point in the same direction. Sometimes, there is additional quantitative
informative results to gain when using both PROMs and CROMs to measure efficiency in clinical trials. A
gain that is inherent despite similar quantitative results is the different perspectives and points of view
represented by PROMs and CROMs, respectively. Future trials need to include PRO measures of s@tial
functioning and medication side effects in addition to PRO measures of symptom burden and health=
related quality of life. Consequently, these measures are also likely to be informative for inglusion in mental
health clinical practice. In addition, future work needs to focus on how PROMs and CROMs can be better

integrated to define outcomes measures of remission and recovery.
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S

(AMT)

observation

al study

Male: 26 (61%)
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Sarfati et

To examine the impact

1) vs 35.7

al. 2017 | of the
Secondary
symptoms fatigue Major depressive disorder
analysis of
and low energy on work Outpatients | Age: 39.2 (SD 10.9)
open-label
functioning in patients Male: 15 (43%)
study
with major depressive
disorder
Treichler | 1) To determine the
Schizophrenia or
etal. effect of cognitive
Randomized schizoaffectiveydisorder
2019 training on subjective Not
controlled
cognitive difficulties and reported
trial

cognitive performance

122 (47%)

35

46

Fu

fr
8 weeks

G

re
10 weeks
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Scale,
Negative Scale
and General

Psychopatholo

participants and
remained stable
among de novo

participants

Table 2 Summary of intervention and clinician-rated outcome measures (CROMs) in included studies
Study Intervention CROM Type Effect Quality ® CROM 1U'ype
g
3
Aljumah | Enhancing patients' Disease-specific | No difference ++ g:_
(0]
o
etal. involvement in MADRS between g
=
2015 decision making by (Montgomery intervention @
>
Q
assessing their beliefs Asberg groups §
3
and knowledge about Depression \ g
5
antidepressants; 2 Rating Scale) 3
g . s
visits (baseline and 3 3
S
months follow-up). §
Versus control group 5
@
g
(usual pharmacy =
©
services) é
=
Ke)
3
3
Andorn RBP-7000 (120 mg) -a | PAN Disease-specific | Over 12 months ++ CaGl Gene“’oric
o
etal. once-monthly itive afd of exposure, (Clinical g
[o)]
w
2019 + subcutaneous ative mean PANSS Global §
<
&
Dhanda extended-relgase Syndrome scores continued Impression =
o
&)
etal. risperi Scale) total to improve in ) S
2
2019 f I score, Positive rollover E»
c
o
3
c
3
o
=
o
[&)]
M
g
c
o
<
N
o
N

gy Scale

scores
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Prolonged-release BACS (Brief Disease-specific | BACS composite ++ PSP Generic
melatonin 2 mg versus | Assessment of and subscale (Personal
placebo Cognition in scores (except and Social g
5
Schizophrenia) motor speed) Performan §
2
significantly ce Scale) g
=
Baandru improved @
>
. . 8
p etal. in parallel with a
3
(9]
2017 benzodiazepine o
5
dose reduction, 3
=
o)
but there 3
Q
Q
. 3
washo itional 3
[0}
o
e of 5
o
Q.
. o
melatonin =
©
Canuso Immediate or delayed PANSS For both groups, ++ Cal Gené’éc
=
a
etal. initiation of (Positive and mean total PANSS (Clinical 3
N
2010 paliperidone XR Negativ scores improved Global %
o
Y m from baseline to Impression §
&
Scale) total week 2 and at all ) d
<
&
score subsequent time g
&)
points, but no S
3
. .pe (2]}
significant Z
C
g
differences 3
g
between groups °
2
were observed at o
g
. . c
any time point 3
N
o
N
Cao et al. | Vortioxetine (10— SNAITH Disease-specific | Significant ++ MDRS Disease-
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2019 20mg, Hamilton baseline to (Montgom | specific
flexibly dosed) daily for | pleasure scale endpoint ery Asberg
8 weeks improvement in Depression g
=1
anhedonia Rating §
2
factor score (p < Scale) g
=
0.0001) hedonia 3
2
factor a
[¢]
3
Dunayevi | Adults diagnosed with PANSS Disease-specific | At week 12, the + PSP Condition-
©
Q
chetal. schizophrenia (Positive and mean decréase (Personal speci%c
=
o)
2017 stabilized on Negative fromfbaseli and Social 3
Q
Q
<
antipsychotic Syndrome PA was Performan %
o
medication Scale) sighificantly ce Scale) ;3
[¢]
a
randomized (2:2:2:3) Negative greater with 15- %
©
to orally receive daily Symptom mg AMG whereas é
=
AMG 747 (5mg, 15mg, | Factor Score the 5-mg and 40 %
3
N
or 40mg) or placebo mg groups did not %
o
show statistically g
&
significant z
&
difference from g
&)
placebo S
3
@,
Z
C
ok
Dunlo el treatment HAM-D17 Disease-specific | Not reported in ++ 3
c
(7]
et al. with one of five (Hamilton isolation g
2
2014 antidepressants versus | Depression gy
o
single-blind placebo Rating Scale) g
N
o
Fantino Comparing MADRS Disease-specific | Not reported in ++ CGI-S Generic
etal. escitalopram with (Montgomery isolation (Clinical

34



2009 citalopram Asberg Global
Depression Impression
Rating Scale) of =
5
. o
Severity) 2
2
Florea et | Vortioxetine (5, 10, 15 MADRS Disease-specific | Not reported in ++ g
>0
al. 2015 and 20 mg/d) versus (Montgomery isolation §
2
placebo Asberg 8
3
: o
Depression e
)
8
Rating Scale) 3
S
0
Francois | Eligible CGI-S (Clinical | Generic Vortioxeti ++ MDRS Diseagse-
Q
<
etal. patients at baseline Global sig (Montgom speci%c
[0}
o
2017 were directly switched | Impression of rior to ery Asberg 5
@
a
from their previous Severity) agomelatine Depression %
©
=
treatment by Rating 9
- 5
randomization (1:1) to Scale) 3
:
vortioxetine g
=
>
(10-20 mg/day) or 3
&
N
agomelatine (25— d
<
&
mg/day) for 12 wee 5
&)
of double-blin S
3
@,
Z
C
o
Guo et ement-based HAM-D17 Disease-specific | Both the ++ YMRS Disedse-
c
(7]
al. 2015 care (guideline- and (Hamilton response rate and (Young specitic
=
o
rating scale based Depression the remission rate Mania 3
o
c
decisions), or standard | Rating Scale) were significantly Rating 3
S
treatment (clinicians’ higher in the Scale) =
choice decisions). intervention
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Pharmacotherapy was group
restricted to

paroxetine (20— =
3
60mg/day) or §
2
mirtazapine (15— g
=
45mg/day) in @
2
both groups. :‘%f
3
Haghighi | In addition to Generic CGl severity el
©
Q
et al. standardized SSRI- or CGl (Clinical values decreased %
g
2015 clomipramine Global significa 3
Q
5
medication at Impression timeyT! 3
¢
Q
therapeutic dosages Scale) sighificant Time 3
:
and CBT, all patients by =
©
were treated with Group Interaction §
=
rTMS for two weeks showed that CGlI %
:
and with an rTMS severity values g
o
sham condition for two decreased over §
&
weeks. time under the d
<
&
rTMS condition, g
&)
but not under the S
3
- @
sham-condition &
C
o
o
3
&
Holt et Intervention group: (1) | BPRS (Brief Condition- No significant ++ ﬁ
=
o
al. 2018 four 2.5-hour group- Psychiatric specific difference 3
o
Q
<
N
o
N

based structured
lifestyle self-

management

Rating Scale)
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education sessions, 1
week apart; (2)
multimodal fortnightly
support contacts; (3)
three 2.5-hour group
booster sessions at 3-
monthly intervals, post
core sessions. Control

group: usual care

/S p1u/woo dnotolwepeoe)/:sdyy wolj papeojumoq

Kane et Aripiprazole once- Relapse Generic Kapl - PANSS Disedse-
Q
Q
<

al. 2015 monthly 400 mg versus (Positive speci%c
[¢]
o
+ oral aripiprazole (10— nding and 3
:
Fleischha | 30 mg/day) relapse rates at Negative =
©
cker week 26 were Syndrome §
=
2014 7.12% for AOM Scale) 2
:
and 7.76% for g
2
oral ARI. This §
[o)]
5
excluded the d
<
&
predefined non- g
&)
inferiority margin S
3
of 11.5% Z
C
o
o
3
&
1
Locklear || Quetiapine XR (flexible | MADRS Disease-specific | Total score ++ S
=
o
etal. dosing 50-300 mg/day) | (Montgomery reduced 3
o
2013 versus placebo Asberg (improved) in g
S
Depression intervention R
Rating Scale) group
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Mathew | Patients were MADRS Disease-specific | Treatment groups | ++ CGI-S Generic
etal. randomly assigned to (Montgomery did not differ in (Clinical
2017 adjunctive treatment Asberg mean change in Global g
=1
with riluzole (50 mg Depression MADRS scores Impression §
(0]
o
twice per day) or Rating Scale) of g
=3
placebo verity) 3
2
a
[¢]
3
Meehan | Across the study HoNOS Generic The mean total + GAF Generic
©
Q
etal. period, patients (Health of HoNOS scofe (Global %
=
o)
2015 received between one | Nation decrgéase Assessmen 3
Q
Q
<
and 44 sessions (mean | Outcome (im t of §
[¢]
o
=8.5,SD 18.2) Scales), higher Functionin ;3
x
. o
is worse g) =
©
Merinder | 8-session BPRS (Brief Trend ++ GAF Gené'éc
=
3
etal. psychoeducational Psychiatric improvement (Global 3
3
N
1999 program for patients Rati @ (0.07) in the Assessmen %
o
with schizophrenia and intervention t of %
&
their relatives vers group Functionin d
<
&
usual treat ti g) g
&)
ic S
3
@,
Z
C
o
Meuldij CGlI (Clinical Generic Reduced in both ++ 3
c
(7]
etal. version of CBT and/or Global groups 5
2
2016 pharmacotherapy Impression) iy
o
c
versus longer standard 3
N
o
N
care =
Pietrieni | Change from oral MADRS Disease-specific | Improvement of ++ PANSS Disease-
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could be increased to
100 mg per day at

week 2 or later at the

Rating Scale)

etal. second-generation (Montgomery several (Positive specific
2015 antipsychotic to long- Asberg psychometric and
acting injectable (n=18: | Depression indexes Negative g
=1
olanzapine; n=8 Rating Scale) Syndrome §
2
paliperidone) Scale) g
=z
Pietrini At the time of PANSS Disease-specific | Significant ++ ADRS Disedse-
Iy
Q
etal. enrolment (T0), all (Positive and improvement Q (Montgom speci@
3
2
2018 patients were under a Negative after one year o \ ery Asberg el
©
Q
stabilized therapy with | Syndrome LAl antipsy€hotic Depression %
g
a single oral second- Scale) mainten Rating 3
Q
5
generation the TWith Scale) 3
antipsychotic (SGA) stable results g
:
and were switched to after two years =
©
. =
the equivalent S
E
. . Q
maintenance regimen 3
:
with the long-acting g
o
. >
formulation of the =
&
. . ,\)
same antipsychoti d
<
&
Sarfati et | Patients wer, MADRS Disease-specific | Significant ++ g
&)
al. 2017 for 8 (Montgomery improvements S
<
n e starting | Asberg &
5
a g per day. Dose | Depression 3
&
@
o
=
o
[&)]
M
@
o
c
Q
3
N
o
N

discretion of the clinic

psychiatrist
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Treichler

etal.

2019

30h of auditory-
targeted cognitive

training

MCCB
(MATRICS
Consensus
Cognitive

Battery)

Disease-specific

Not reported

++

SANS/SAPS
(Scale for
Assessmen
t of
Negative/P
itive
Symptoms

)

Disease-

specific

40
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Table 3

Summary of patient-reported outcome measures (PROMs) in included studies

Study PROM Type Effect Quality ° PROM Type

g

Aljumah et EQ-5D (Health- | Generic Estimated weights for + TSQM (Treatment Condition—s;iecifi(
o
Q
Q.
al. 2015 related Qol) EQ-5D showed no Satisfaction 3
3
L . . . 3
significant differences Questionnaire for, >
8
between groups Medicatio >
8

Andorn et EuroQol 5D 5- Generic EQ-5D-5L index ++ MSQ n Condition-séecifi(
o
C
al. 2019 + Level (EQ-5D- remained stable from S ®
o
3
Dhanda et 5L) baseline to 52 weeks Questionnaire) =1
g
al. 2019 follow-up g
2
¢
)
(:l".
o
)
S
=
8
E
Ke)
3
3
8
&
=
2
S
w
o
g
>
o
g
«
Cc
=]

W@‘( -5 | Generic Neither + SWN (Subjective Well- | Disease-spegific
(2]}
wellbeing benzodiazepine being on Neuroleptics) -
3
Baandr index) withdrawal =
@
o
al. 2017 nor treatment group (33
T
affected subjective =2
g
. <
well-being N
N
Caoetal. WHO-5 (WHO-5 | Generic Improvements in the ++ SDS (Sheehan Disability | Generic
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stionnaire)

LES-Q-18 showed
evidence of greater
efficacy of 15-mg AMG
747 compared with

placebo (p=0.058)

item)

2019 well-being SHAPS and the MADRS Scale)
index) anhedonia
factor correlated with g
3
improvements in g’_
2
quality of life (i.e., g
=
WHO-5) (p < 0.0001) 3
2
a
@
3
Canuso etal. | MSQ Condition- Paliperidone ER was ++ SE -36(The Short | Generic 2
©
Q
2010 (Medication specific associated with a or Health %
g
Satisfaction significant increase vey) 3
Q
Q
<
Questionnaire) (improvement) in MS Mental health §
scores from baseline; composite score 5
:
there were =
©
statistic ficant é
=
Ke)
between-group 3
3
8
w erences at this and g
=
other time points g
3
Dunayevich | Q-LES-Q-18 ene Changes from baseline | ++ SDS (Sheehan Disability | Condition-sfigcifit
<
>
et al. 2017 (Quality if to week 12 in the Q- Scale work/school %
&)
Cc
=]
3
@,
Z
C
o
o
3
c
3
o
=
o
[&)]
M
g
c
o
<
N
o
N
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Dunlop etal. | IDS-SR Disease- Not reported in ++
2014 (Depressive specific isolation

Symptomatolog

y Self-rated) \
Fantino et MADRS Disease- Not reported in +
al. 2009 (Montgomery specific isolation, focusing on

Asberg psychometric

Depression properties

Rating Scale)-S =

patient

administered

version
Floreaetal. | SF-36 (The Short | Gefer Treatment with ++ Q-LES-Q-18 (Quality of | Generic
2015 Form-36 Healt vortioxetine was Life Enjoyment and

Survey)

I~

associated with
significant clinically
meaningful
improvements in
HRQol, including
specific improvements
on the SF-36 mental
health domains of

vitality social

Satisfaction

Questionnaire)
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functioning, role
emotional and mental

health

Group Interaction
showed that Y-BOCS
values decreased over

time in the rTMS

)
o
s
=1
o
a
2
Francois et DFFS Disease- Vortioxetine was ++ SDS (Sheehan Disability | Generic g
>0
al. 2017 (Depression and | specific superior to Scale) §
2
Family agomelatine by 8
3
Functioning 2.5 points at week 12 \ g
8
Scale) (p<.05) 3
5
Q
>
Q
&
Guo et al. QIDS-SR (Quick Disease- Only reported in + The Frequency, Condition-s&ecifi(
[0}
o
2015 Inventory of specific intervention group — Intensity, and Burden 5
:
Depressive decrease fr e of Side =
©
Symptomatolog to follo Effects Rating scale §
s
y—Self-Report) 3
3
N
Haghighi et Y-BOCS (Yale- Disease CS values ++ §
o
al. 2015 Brown spécifi decreased significantly §
&
Obsessive- over time. No group ;;
&
Compulsi differences were g
&)
Scale); self- observed. The S
3
“rati significant Time by g’
c
o
3
c
@
o
=
o
[&)]
M
g
c
o
<
N
R

condition,

but not in the sham-
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condition

Holt et al. EuroQolL 5D 5- Generic Greater improvement | + SF-26 (The Short Form | Generic g
=1
2018 Level (EQ-5D- among control questionnaire-36 §
(0]
o
5L) participants at 12 items), from which g
=3
months, eight domains 3
2
with a difference of 4.4 quality ol) 8
.
points (p = 0.028) w e
. 5
eriv 3
S
0
Kane et al. DAI (The Drug Condition- Mean DAI remained ++ Q (The Medication Condition-spzecifi(
Q
<
2015 + Attitude specific stable across all Adherence §
[0}
o
Fleischhacke | Inventory) treatment phases, no Questionnaire) 5
:
r 2014 difference n =
©
=
treatme bt
E
Ke)
>
Q
N
Locklear et Q-LES-Q-SF Generi rovement in ++ PSQl (Pittsburgh Sleep Condition-sﬁﬁecifi(
o
al. 2013 (Quality of Life intervention group Quality Index) §
[o)]
5
w
g
>
o
o
Q
«
Cc
=]
3
Magliano et Condition- The average level of + SNQ (Social Network Condition-sgecifi
C
o
al. 200 specific family burden Questionnaire) 3
c
(7]
Questionnaire) improved in both 5
=
o
[&)]
groups g
Mathew et IDS-SR Disease- Treatment groups did ++ CPFQ (Cognitive and Condition-sgecifi
N
o
al. 2017 (Inventory of specific not differ Physical Functioning R

Depressive

Questionnaire)

45



Symptomatolog

y-Self Rated)

Meehan al. DASS-21 Disease- Scores for all three + g
=1
2015 (Depression, specific DASS-21 subscales §
(0]
o
Anxiety and decreased (improved) g
=
Stress Scale-21) from baseline to 3
2
follow-up 8
3
Merinder et | IS (Insight Scale) | Condition- No differences ++ Condition-sgecifi
©
Q
al. 1999 specific between groups Cg\’
g
>
Q
8
3
>
&
)
%_".
o
Q.
Meuldijkj et | Brief Symptom Generic Improved i ++ SF-36 (The Short Form- | Generic 2
al. 2016 Inventory, groups 36 Health Survey) é
s
based on the 3
3
8
SCL-90 g
=
>
(Symptom S
[o)]
w
N
Check-List 90) d
<
z
Pietrieni et SWN-K Disease- Widespread ++ SF-36 (The Short Form- | Generic g
&)
al. 2015 (Subjective - | specific improvement in all of 36 Health Survey) g
@
@
"Bein the five SWN-K g
g
oleptics, subscales 3
g
short version) °
=
&
Pietrini et al. | SWN-K Condition- Significant ++ DAI-10 (The Drug Condition-sgecifi(
o
c
2018 (Subjective specific improvement after one Attitude Inventory 3
S
Well-Being year of LAI short version) =
Under antipsychotic
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Neuroleptics

maintenance therapy,

scale short with stable results
form) after two years g
3
]
a
2
Sarfatietal. | PROMIS Condition- Significant + SDS (Sheehan disability Condition—s@ecifi(
>0
2017 (Patient- specific improvement in scale) §
2
Reported Montgomery—Asberg §
3
2
Outcomes Depression Rating \ el
5
Measurement Scale scores as 3
g
Information well as in fatigue 3
S
System) Fatigue measures following §
scale treatment 5
x
=
S
Treichler et MIC-SR Disease- ++ PHQ-9 (Patient Health Condition-s@cifi(
al. 2019 (Measure of specific Questionnaire, 9 item

Insight into
Cognition-Self

Report)

®Quality: ++) the P

patient pop

ion; i

Q time, and there

was no significant
change associated with

TCT participation

depression sub scale)

fficient information; -) not systematically validated

n systematically validated in a similar patient population; +) validated but in a different
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Table 4

Identification of the comparisons within the pharmacopsychometric triangle

Study Nature of comparison Qualitative comparison CROM versus F
O
(o]
Aljumah etal. | Symptom burden CROM vs. HRQoL PROM For symptom severity (CROM) and HRQoL (PROM) there wete nc
Q
Q.
D
2015 Symptom burden CROM vs. side effects PROM between intervention groups. ;‘;
o
3
After 6 months, intervention group patients showed statist%ally
@
18% in adherence to antidepressantsiand 6% in treatment %tisfa
o
]
concern beliefs and generalbeliefs‘about medicines. %
o
C
Andorn et al. Symptom burden CROM vs. HRQoL PROM Stable measures of beth®PANSS, CGl and HRQoL. Improvemgnt ir
3
2019 + Symptom burden CROM vs.side effects PROM was not visiblesfrom the/CROMs used. ;’;
5
Dhanda et al. S
3
2019 o
%_".
Baandrup et Symptom burden CROM vs. HRQoL PROM Improvement in CROM with benzodiazepine dose reductio@ no
S
al. 2017 Social functioning CROM vs. HRQoL PROM >
[(e]
w
Symptom burden CROM vs. HRQoL PR@M Vortioxetine improved measures of anhedonia, é
Caoetal. %
Symptom burden CROM vs.&ocial functioning which significantly correlated with improvements in functidp.
2019 g
PROM 5
&
[e)]
Canuso et al. Symptom burdei” CROM vs."HRQoL PROM Improvement in all scales from baseline to follow-up, no di@erer
o
<
2010 Symptomyburden CROM vs. side effects PROM g
(on
o

Dunayevich et

Symptom‘burdén CROM vs. HRQoL PROM

The efficacy (CROM) of the AMG 747 15mg dose was suppc%ted |
=)

A

al. 2014 particular the Q-LES-Q18 total score and the Q-LES-Q-18 soréial d
<
C
change from baseline in the social domain subscale was corgelat:
<
the change from baseline in the PANSS NSFS. g
o
=}
Dunlop et al. Symptom burden CROM vs. symptom burden In this sample of patients with TR MDD, levels of agreemengwer
M
]
2014 PROM and PROM for the definitions of response to monotherapy §D tr
IS
definition of remission. S
Fantino et al. Symptom burden CROM vs. symptom burden The correlation between MADRS-S (PROM) and physicians' MAD
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2009 PROM 0.54, p <0.001).
Florea et al. Symptom burden CROM vs. HRQoL PROM Treatment with vortioxetine was associated with significant clini
2015 improvements in HRQoL supporting the efficacy profile in cgpres

>

5
vortioxetine has demonstrated a statistically significant différenc

(0]

Francois et al.

Symptom burden CROM vs.

symptom burden

The better DFFS, the better outcome on the other scales.

o
IS
3
=
2017 PROM ?
2
Symptom burden CROM vs. social functioning §
g.
PROM 0
)
=
Guo et al. Symptom burden CROM vs. symptom burden Improvement in both HAM=D and QIRS-SR in intervention ggoup
£
2015 PROM Q
S
Symptom burden CROM vs. side effects PROM %
[0}
o
%_".
o
Q.
Haghighi et al. | Symptom burden CROM vs. symptom burden Chamges in symptoms were apparent in both the self-rating§ and
=
2015 PROM improvement over time and a significant time by group intégacti
s
magnetic stimulation. 3
5
&
=
Holt et al. Symptom burden CROMWs. so€ial functioning Better family functioning was associated with better functighal s
2018 PROM symptoms.
Kane et al. Symptom burden CROM vs. side effects PROM Results equal across groups for PANNS (CROM) and PROM
2015 +

Fleischhacker

2014

bsn Aseaqi Austeniun Biodiey Aq £ze9

Locklear et al.

Symptom burden CROM vs.

symptom burden

Improvement in depressive symptoms (CROM) and PROMs§ncIun

o

(4]

2013 PROM o

g

c

Symptom burden CROM vs. HRQoL PROM 3

N

o
Magliano et Symptom burden CROM vs. social functioning In the intervention group improvement in global level of disabilit
al. PROM in getting a job, social interests and management of conflicts (CR
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practice of support (PROM).

Mathew et al. | Symptom burden CROM vs. HRQoL PROMs No significance in either objective outcomes or PROM.
2017 5
2
=]
Mehaan et al. | Symptom burden CROM vs. symptom burden Highly significant improvements on all of the domains assessed
(0]
o
2015 PROM g
=
Merinder et Symptom burden CROM vs. symptom burden The intervention group showed a tréndimprovement in syrﬁptor
Iy
Q
al. 1999 PROM improvement in satisfaction with,relatives’ involvement (PI%)M)
3
2
Symptom burden CROM vs. social functioning symptom burden PROIV. e
2
]
PROM 2
3
=
Meuldijk et al. | Symptom burden CROM vs. symptom burden Significant ilnprovements in all outcome measures in both mterv
Q
<
2016 PROM between groups. %
[¢]
o
Symptom burden CROM vs. HRQoL PROM §
a
Pietrieni et al. | Symptom burden CROM vs. HRQoL PROM Significant improvements in psychometric indexes (CROM)é'nd P
=
of treatment (PROM) in both initial remitters and non-remifters.
=
o
Pietrini et al. Symptom burden CROM vs. HRQolL PROMjand Significant improvement in both objective outcomes and PROMs
3
N
Q
2018 side effects PROM %
Sarfati et al. Symptom burden CROM'Vs. symptom burden Fatigue measures were significantly associated §
w
N
2017 PROM and so€ialffunctioning PROM with improvement in some work functioning measures. ;é)
>

Treichler et al.

2019

Symptoem burden CROM vs.

symptom burden

PROM andisocial functioning PROM

Subjective cognitive difficulties did not significantly improv&follc
&)

Cc
among participants who showed improvements in cognitiv&perf

SJI9

relationships among measures of subjective cognitive difﬁcﬁlties

and objective cognitive performance were detected.

CROM: Clinician-rated outcome measure; PROM: Patient-reported outcome measure; HRQoL: Health-

related quality of life

Table 5

120z Atenuga4 g uo Jesn Alelq

Summary of the CROM/PROM comparisons according to the pharmacopsychometric triangle
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Symptom burden Symptom burden Side effects Well-being (HR Qol) Social functioni
Study
PROM CROM PROM PROM PROM

TSQM (Treatment g
=1
MADRS Satisfaction §
2
(Montgomery Questionnaire for g
Aljumah et EQ-5D (EuroQolL 5Ds5- =
Asberg Medication) 3
al. 2015 Level) g
Depression Rating | MMAS (The Morisky §
3
Scale) Medication Adherence \ §
5
Scale) 3
S
0
-5L (EuroQoL 5D 5- 3
S
PANSS (Positive Level) %
[0}
o
and Negative MSQ (Medicati SF-36v2 (Short-Form 36- 5
@
a
Andorn et al. Syndrome Scale) S ti item %
©
2019 + total score ionnaire) Questionnaire, Version 2 §
=
a
Dhanda et al. CGl (Clinical OM (Preference of SWN-S (Subjective Well- 3
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