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Abstract Over the past two decades there has been
increasing interest in including patients’ self-reports in the
management of their illness. Among the many reasons for
such recent interest has been a rising consumer movement
over the past few decades, which has led patients, their
caregivers and their families to press for more meaningful
sharing with physicians in the clinical decision-making
process, with the clear expectations of better therapies and
improved outcomes. Patients as consumers of services, their
views, attitudes towards healthcare, as well as their level of
satisfaction with care, have become increasingly recog-
nized. The recent interest by the US Food and Drug
Administration (FDA), as well as other regulatory agencies,
in patient-reported outcomes (PROs) in the process of
developing and testing new antipsychotics, has also added
more impetus. It is clear that including patients in the
decision-making process about the management of their
psychiatric conditions also broadens the concept of
‘recovery’, by empowering patients to be active participants
and gives a clear message that successful treatment in
schizophrenia is more than a symptomatic improvement,
but also includes improved functional status. Additionally,
the recent interest in personalized medicine puts the patient
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in the centre of such development. Since 2004, when we
published our review about the impact of new antipsy-
chotics on quality of life in CNS Drugs, a number of newer
antipsychotics have been introduced and include ziprasi-
done, aripiprazole, paliperidone, asenapine, iloperidone and
lurasidone. The current review is based on 31 selected
publications that cover the years 2004-2012, and deals with
the impact of such newer antipsychotics on specific
domains of PROs, such as subjective tolerability, quality of
life, medication preference, satisfaction and social func-
tioning. Most of the available data deal with ziprasidone,
aripiprazole and paliperidone. Though the great majority of
the studies indicate the newer antipsychotics have favour-
ably impacted on aspects of PROs, such a conclusion can
only be considered a trend due to the many design and
methodological limitations of many of these studies. It is
interesting to note, as the field awaits more rigorous studies,
that there seems to be a unifying core that exists among the
various subjective outcomes and that tends to generalize
from one subjective outcome to other subjective outcomes.
The patient who experiences good subjective tolerability to
medications tends generally to be more satisfied and has a
strong medication preference. The identification of such a
unifying core can prove helpful, not only in the develop-
ment of appropriate scales, but also in informing and
guiding the process of development of new antipsychotics.

1 Introduction

In the majority of psychiatric disorders, particularly in the
absence of a clear etiological and pathological basis, we
have to rely mostly, in both diagnosis and management, on
what our patients tell us. Schizophrenia is no exception,
except that it poses a number of challenges related to the
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nature of the illness and its impact on several important
mental functions that include thinking, affect and cogni-
tion. In essence, psychiatrists rely on prescribing medica-
tions and assessing outcomes in response to those
medications on what our patients voluntarily report, or in
response to the physicians’ probing questions. Why then
has there been a recent increase in interest in including
patients’ reports in the management of their psychiatric
conditions? A number of reasons that have evolved over
the past two to three decades have contributed to such a rise
in interest:

e the rising consumer movement over the past few
decades has led patients, their caregivers and their
families to press for more meaningful sharing with
physicians in the clinical decision-making process, with
the clear expectations of better therapies and improved
outcomes,

e patients are no longer being viewed as passive recip-
ients of treatment, but have become active participants
in their own care,

e as consumers of clinical services, their views, attitudes
towards care and health, and illness, in particular, as
well as their level of satisfaction with care, has become
exceedingly important,

e the recent expression of interest by the US Food and
Drug Administration (FDA) and other regulatory
agencies in patient-reported outcomes (PROs) in the
process of developing and testing new antipsychotics
have added more impetus,

e the continuing increase in health costs, as well as the
introduction of an increasing number of new and
relatively expensive medications, have added a phar-
macoeconomic perspective,

e such concerns have led to more recognition of patients’
subjective responses and their preferences as a guide to
improving outcomes, and as a handle on costs, partic-
ularly in the case of ‘me too’ medications,

e including patients in the decision-making process about
their management, broadens the concept of ‘recovery’
by empowering patients to be active participants in
their recovery process and gives a clear message that
successful treatment in schizophrenia is more than
symptomatic improvement, but also includes improved
functional status,

e the recent interest in personalized medicine puts the
patient in the centre of such developments.

What then is the difference between what has tradi-
tionally been happening in psychiatry, in contrast to what is
meant these days by PROs? Recently, the FDA defined
PROs as “any report coming directly from patients about
their health condition and its treatment” [1]. In the case of
clinical trials, the definition relates to a clinical trial
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participant. In essence, a ‘patient-reported outcome’ is
based on a patient’s perception of a disease and its treat-
ment, as expressed by the patient without interpretation by
a clinician or research investigator.

2 Challenges in Implementation of Patient-Reported
Outcomes (PROs) in Studies

2.1 Specific Issues Related to Schizophrenia

Schizophrenia is a long-term recurring chronic and disabling
condition that can impact important mental functions, as well
as general behaviour and the ability to have a productive role.
Symptoms include a vast array of positive symptoms such as
hallucinations, delusions and disturbed thinking. It also
includes negative and deficit symptoms, as patients are fre-
quently socially withdrawn and hedonic, lacking spontaneity
and initiative. Cognitively, patients with schizophrenia can
experience a lack of insight and impaired judgement. Such a
wide array of symptoms has contributed concerns and doubts
about whether patients with schizophrenia are capable of
reliably assessing their inner feelings, and accurately
expressing their preferences and level of satisfaction. Such a
conclusion has been supported by a number of researchers
[2-5]. Yet, the subjective/objective dichotomy continues to
be a controversial subject of debate [3]. In several definitive
and ground-breaking neuroimaging studies, it was demon-
strated that what patients with schizophrenia express as their
subjective responses to antipsychotic medications, is in
reality well correlated with observable neurobiological
changes in dopamine functioning in the nigrostriatal area of
the brain [6-9]. In other words, though subjective responses
may be modified by other factors, they are the expression of a
real neurochemical change in the brain and not a random
reaction.

2.2 Issues Related to the Role of Antipsychotic
Medications in Schizophrenia

In a previous publication in this journal [10], we identified
the aim of antipsychotic medications in the treatment of
schizophrenia as including symptomatic improvement, low
or no side effects, prevention of relapse, improved quality
of life (QOL) and functional status, as well as cost effec-
tiveness. The introduction of chlorpromazine and the sub-
sequent development of a broad range of similar typical
antipsychotics provided for the first time specific agents that
proved effective in symptomatic improvement. Unfortu-
nately, the broad range of side effects, including the
inconveniencing extrapyramidal symptoms, as well as
irreversible neurological symptoms, have limited the
impact of the typical antipsychotics and, generally,



The Impact of Newer Atypical Antipsychotics on Patient-Reported Outcomes in Schizophrenia 627

impacted negatively on functional issues, as well as QOL
[11]. Additionally, all available antipsychotics do not
impact equally on all psychopathological domains of the
illness. In 2004, we contributed a review in this journal about
the impact of atypical antipsychotics on the QOL of patients
with schizophrenia, focusing on the available antipsychotics
at that time, mostly risperidone, olanzapine, quetiapine and
clozapine [12]. Since then, other antipsychotics have been
introduced and approved for use, including, in the order of
their approval, ziprasidone, aripiprazole, paliperidone, asen-
apine, iloperidone and lurasidone. Though there have been
rather extensive publications and reviews about such newer
antipsychotics in terms of efficacy and side effects [13-17],
there have been many fewer publications about their impact
on important aspects of PROs that matter most to the
patients, such as QOL, subjective tolerability, satisfaction,
medication preferences, and social functioning, which are the
subject of this review. In spite of the paucity of reliable data
from well designed studies, it is hoped that this review can
increase the interest of researchers, clinicians and policy
makers in enhancing and improving clinical and research
approaches in such important aspects of psychiatric care.

2.3 Challenges in the Design and Implementation
of PROs

Issues such as the purpose of the study, the outcomes tes-
ted, and the measurement tools need to be clearly defined:

1. It is important to define the purpose of PRO measure-
ment and whether it is for clinical purposes or as part
of a clinical trial protocol; each one has a particular
focus. PROs need to be integrated in patient care.
Patients’ characteristics, as well as the stage of the
illness, have to be defined. Outcomes in the acute or
sub-acute stages are different than outcome expecta-
tions in the stable chronic phase. Clinical trials for the
purpose of approval for new antipsychotics, or for
comparison of new versus standard antipsychotics, or
among the new antipsychotics themselves, may require
different populations. Not only efficacy, but also
effectiveness, as well as relapse prevention, are the
major outcomes of such studies.

2. The most common outcomes in schizophrenia that need
to be clearly defined a priori include the following:

e self-reported QOL,

e subjective tolerability of medications,

e preferences, values and attitudes towards health
and illness,

e satisfaction with medications and care, in general.

3. It is important to define the appropriate measurement
tools, which are not only reliable and validated, but

possess well known psychometrics. Measurement tools
have to be appropriate to the population, which,
generally, in schizophrenia may have a varying degree
of cognitive disability. The measurement tools have to
be appropriate to the stage of the illness and, prefer-
ably, based on a theoretical and conceptual framework
supporting the clinical domain chosen.

Unfortunately, a large number of available scales have
several shortcomings and limitations, and may prove not
optimal or practical for the intended purpose. An example is
the frequent use of the Quality of Life Scale (QLS) in several
studies included in this review as a QOL scale. Though this
scale has its historical merits as a tool for assessment of
deficit state, only two of its factors qualify as QOL measures.
The scale requires specially trained interviewers. Indeed,
most of the available scales also suffer from floor and ceiling
effects. In a recent review, we strongly argued and recom-
mended that development of new scales has to make use of
new approaches based on item response theory, item banks
and computer adaptive testing [18]. This approach can also
provide a standardized common metric that allows for
meaningful comparison of data. We also argued that scale
development needs to be based on an appropriate conceptual
model or clinical framework [19].

Measurement tools can be either generic or specific to
schizophrenia. They can be unidimensional or, most pref-
erably, multidimensional.

3 PROs and the Impact of Newer Antipsychotics

For the purpose of this review, we searched the literature
using MEDLINE, PubMed and manual searches. Our
search criteria included studies related to one or more of
the newer atypicals, information about the source of
funding (if any), characterization of the population used, as
well as identification of the measuring tools for PROs.
Thirty-one reports published in English between 2004 and
2012 were selected and provided the basis for information
included in this review [20-50].

Of all PROs, QOL has been the most frequent domain
investigated and reported. Overall, there is a noticeable
paucity in publications about the impact of newer atypical
antipsychotics, particularly for the most recently intro-
duced: iloperidone, asenapine and lurasidone.

4 Quality of Life and the Newer Antipsychotics
Over the past three decades, QOL has emerged as the new

ideal for modern medicine. Improved QOL is what the
patient and the physician aspires to achieve, as a result of
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medical intervention, including antipsychotic treatment in
schizophrenia. QOL is complex and, as we argued in a
recent review, has to be approached as a biopsychosocial
construct [18]. Antipsychotics, by themselves, cannot
directly influence QOL, but can certainly make it possible
for patients with schizophrenia to benefit from other psy-
chosocial, vocational and economic interventions, as a
result of improvement in symptomatology, as well as fewer
or no inconveniencing side effects. The subjective nature of
the construct of QOL, puts patients’ self-reports at the
centre of any definition of QOL.

A few years ago, we proposed a conceptual model for
QOL specifically related to the role of medications [19].
Such a model integrates the impact of symptomatology,
medication effects and side effects, as well as psychosocial
performance in a circular model, that emphasizes the
interactive nature of these factors and their impact on each
other. The purpose of such a model has been to facilitate
the design and measurement of QOL in clinical trials of
antipsychotics. Unfortunately, in reviewing clinical trials
of the newer antipsychotics and their impact on self-
reported QOL, similar to the earlier atypical antipsychotics,
there is a paucity of controlled and appropriately designed
clinical trials (Table 1).

The majority of the reports so far have dealt with the
impact of ziprasidone [20, 22, 24, 28, 32, 37, 40, 42, 47,
50], aripiprazole [25, 26, 30, 31, 33, 35, 36, 41, 43, 45, 46]
and, to a lesser extent, paliperidone [21, 23, 29, 30]. Much
less is known about the impact of asenapine [27, 35], ilo-
peridone and lurasidone, likely as a result of being recently
approved.

Unfortunately, most of the studies reviewed suffered
from serious shortcomings. Many studies are open-label
uncontrolled, and frequently of short duration. Measure-
ment tools frequently are not adequate or sensitive enough
to pick up the relatively small changes expected in a rel-
atively short clinical trial. Of note, one of the frequently
used measurement tools has been the QLS, which has been
criticized by some as not being an appropriate PRO mea-
sure. Though it may not be the most appropriate QOL
scale, it includes a combination of patient-reported sub-
jective experiences, as well as an interviewer-rated com-
ponent. Most of the studies are supported in total or partly
by the manufacturer and, generally, the few large efficacy
studies to have included some aspects of patient-reported
assessments seem to have included such assessments as an
after-thought.

Balancing all the information available so far about the
impact of newer atypical antipsychotics on QOL, it is clear
that the field requires more rigorous, well designed and
purpose-specific studies. The available evidence can only
suggest a trend towards improvement in QOL with zipr-
asidone, aripiprazole and, possibly, paliperidone. For the
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other newer atypicals—asenapine, iloperidone and lurasi-
done—one cannot yet make any reliable inferences. The
Canadian Drug Expert Committee (CDEC) that recently
approved asenapine for use in Canada included inferences
in their final report to QOL assessment data from a number
of manufacturers’ submitted studies using QLS, the Quality
of Life Enjoyment and Satisfaction (Q-LES-12), and the
Short Form Health Survey (SF-12), comparing asenapine
with olanzapine or placebo, with the conclusion: no notable
between-treatment differences in QOL. We are not aware
of whether such data are under publication. Additionally, in
two recent asenapine studies, one reported improvement in
QOL [33] and the other had equivocal results [26]. For
iloperidone and lurasidone, no reliable data are yet
available.

4.1 Subjective Tolerability and the Newer Atypical
Antipsychotics

Negative subjective responses to antipsychotic medication
have been well recognized since shortly after the introduc-
tion of the first antipsychotic medication chlorpromazine in
the early 1950s. Patients frequently reported feeling like
zombies, dysphoric, unable to think straight and, generally,
developed a dislike of medications. A number of clinical
studies consistently confirmed such observations; however,
the impact of these early observations has been somewhat
lost, as the phenomenon was invariably labelled as behav-
ioural toxicity, akinetic depression, neuroleptic-induced
dysphoria, negative subjective responses, etc. [51]. It was not
until the late 1970s and early 1980s that the construct of
subjective response to antipsychotics was clarified after two
groups in the USA and Canada published a series of focused
clinical studies that defined the concept of subjective
responses and also drew attention to its serious conse-
quences, in terms of medication adherence behaviour and
outcome [52-57]. The development of the Drug Attitude
Inventory (DAI) as a reliable and validated measure for
subjective responses to antipsychotics expanded the field and
provided a tool to quantify such responses [53]. Since then,
the DAIT has continued to be the gold standard for measuring
subjective responses and has also become the most fre-
quently used tool in clinical trials of antipsychotic medica-
tions. Other measuring tools were introduced afterwards,
modeled on the original DAI, and include the Subjective
Well-being on Neuroleptics (SWN) [58], and the Personal
Evaluation of Transition in Treatment (PETiT) [59], which
both join the DAI as the common instruments for evaluation
of subjective tolerability of antipsychotics. Though dopa-
mine has always been suspected of being implicated in the
emergence of dysphoric responses, based on similar obser-
vations in other conditions, such as Tourette syndrome,
which also requires treatment with antipsychotics, it was not
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Table 1 An overview of clinical trials that have assessed the impact of newer antipsychotic drugs on patient-reported outcomes

Authors, funding, sites, focus

Study design and description

Impact on pt-reported outcomes

Mencacci et al. [20], Italy,
industry funded, ZIP

Huang et al. [21], Taiwan,
funding not known, PAL ER

Grootens et al. [22], Belgium,
industry funded, ZIP

Jui-Kang et al. [23], Taiwan,
funding unknown, PAL

Liu-Seifert et al. [24], USA,
industry funded, ZIP, OLA,
RIS, HAL

Docherty et al. [25], USA,
industry funded, ARI

Ming-Hong et al. [26],
Taiwan, industry funded,
ARI

Shoemaker et al. [27],
Germany, South Africa,
industry funded, ASE

Stahl et al. [28], USA, industry
funded, ZIP

Canuso et al. [29], USA,
industry funded, PAL

Burns et al. [30], USA,
industry funded, PAL

de Oliveira et al. [31], Brazil,
industry funded, ARI

Kobayashi et al. [32], Japan,
funding not known, ARI

Potkin et al. [33], USA,
industry funded, ZIP

Kim et al. [34], Republic of
Korea, no funding, ARI

Schooler et al. [35], USA,
industry funded, ASE

Taylor et al. [36], UK, industry
funded, STAR study, ARI

8 weeks, mc, pro, ol, switch study from other
antipsychotics to ZIP, n = 189

12 weeks, mc, ol, pro in inpatients and outpatients,
n = 350, 72.9 % completed study

8 week, db, pg, mc RCT comparing n = 74 pts
randomized to either ZIP or OLA

12 week, mc, ol, pro, pts prescribed PAL between
April 2008 and April 2009 (n = 331)

Post hoc analysis of clinical trials within Eli Lilly OLA
database, three studies: randomized db, use active
comparator, include DAI-10 assessment: n = 1,221
(OLA = 647, others = 574)

Pooled data from two db, mc (n = 1,294), 52 weeks,
ARI vs. HAL, PANSS Prosocial subscale (6 times)
and the Modified Prosocial subscale (4 items)

mc, ol, pro, post-marketing surveillance, switch study
of pts not responding to other antipsychotics,
12-week switch phase followed by 52-week
extension phase. 245 pts enrolled; 153 entered the
52-week extension; 79 completed the study

db, pro, long-term randomized ASE or OLA, 1-year,
n = 312, SWN, SF-12

Post-hoc analysis, stable outpatients receiving ZIP vs
HAL, 40 weeks, db, n = 599 pts

Randomized 6-week pro blinded initiation study in pts
with suboptimal response to oral RIS, n = 201

Three PAL ER mc, phase III pivotal studies of pts with
acute symptoms of schizophrenia. Randomized, db,
PL and active controlled pg, 6 weeks, ol extension,
n = 1,306

8-week, mc, randomized, pg, ol, flexible dose,
randomized to ARI or HAL, n = 99

12-week ol, uncontrolled, n = 36 pts identified as
being in prodrome for psychosis identified by the
scale of prodromal symptoms

196-week extension study, db, randomized to ZIP or
HAL n = 186, study followed 40 weeks outpatient
study, see Stahl et al. 2010 [27]

61 pts switched from other atypical antipsychotics to
ARI, ol, 26 weeks, primary outcome: neurocognitive
functioning, secondary outcomes: PANSS, SOFA,
CDS, SWN, DAI

26-week extension follow-up in pts with schizophrenia
with predominant negative symptoms, randomized to
either ASE (n = 134) or OLA (n = 172)

ol, mc, randomized, comparing ARI with OLA, QUE,
RIS, n = 555

POM, DAI, improved medication preference and
subjective tolerability

PSP Social Functioning scale data indicate better
social functioning

DAI data indicate no differences in subjective
tolerability and pts’ opinion, which the authors
attributed to the small sample size

DAI-10: improved subjective tolerability and
adherence; PSP: improved social functioning

DAI-10 data, OLA: better attitudes towards
medications, pooled across antipsychotics pts with
positive attitudes towards tx had higher completion
rate and better adherence

Better social functioning on ARI weeks 18, 46, 52

POM data: at week 12, 65.4 % of pts and 58.9 % of
caregivers rated ARI as better than previous
medications

Increase in subjective well-being score similar for
both, but no change on either medication on SF-12

QLS data: ZIP is better, but only in the instrumental
role functioning factor of the QLS

MSQ: favourable change in medication satisfaction
as primary endpoint in the immediate initiation
group

Improvement in personal and social functioning
(PSP) with PAL was maintained throughout the
52-week ol extension studies

SF-36: no significant change

POM: 63.2 % pts receiving ARI and 58.3 %
caregivers vs. 21.7 and 18.2 % on HAL rated ARI
as much better

SWN: enhanced subjective well-being, better
adherence parallel to clinical improvement

QLS: greater improvement in QOL (p = 0.004)

Significant improvement in cognitive functioning at
12, 26 weeks. Improved social and occupational
functioning (SOFA), and subjective tolerability
(DAI)

QLS: QOL improved similarly in both groups
(p = 0.2838), but no improvement in negative
symptoms

POM, QLS, EQ-5D all improved on ARI. Preference
for ARI 59 vs. 35 % for others (p < 0.001)
caregivers: 58 vs. 30 %

QLS improved from baseline 10.01-16.21
(p < 0.001) at week 26
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Table 1 continued

Authors, funding, sites, focus

Study design and description

Impact on pt-reported outcomes

Nasrallah et al. [37], USA,
industry funded, ARI

Rossi et al. [38], Italy, industry
funded switch study, ZIP

Ritsner et al. [39], Israel, not
formally funded, ZIP

Arango et al. [40], USA,
industry funded, ZIP

Kerwin et al. [41], UK,
industry funded STAR study,
ARI

Swartz et al. [42], CATIE
group, USA, NIMH funded
study: SGAs

Kane et al. [43], industry
funded trial, ARI in tx-
refractory schizophrenia

Kudla et al. [44], Germany,
industry funded, ZIP

Mitsonis et al. [45], Greece,
funding source not specified,
ARI

Tandon et al. [46], USA,
industry funded, ARI

Rosenheck et al. [47], CATIE
study, USA, government
funded, utility of SGAs

Philips et al. [48], USA,
industry funded, OLA and
ZIP

Brier et al. [24], USA, industry
funded, OLA and ZIP

Loebel et al. [50], USA,
industry funded, ZIP

13 weeks randomized, pc study of ARI assessed
reliability, validity and ability of PSP to detect
change in social functioning

ol, switch study to ZIP, flexible dose 8 week, n = 312
pts

ol, flexible dose, naturalistic, observational study of pts
undergoing usual care, duration: 12 months treated
with ZIP, n = 70 (32 completers)

mec, uncontrolled, naturalistic, evaluated effectiveness
and tolerability of ZIP, 6 month, n = 1,022

ol, mc, switch study, pts randomized to ARI (n = 268)
or an atypical antipsychotic (OLA, QUE, RIS)
n =254

pro (18 months), mc, db RCT involving 455 pts
randomized to OLA, RIS, QUE, PER

pro (6 weeks), mc, db, controlled trial; subjects
(n = 334) with tx-refractory schizophrenia were
randomized to ARI or PER

pro (12 weeks), ol, observational study of subjects
(n = 276) switched to ZIP

pro (16 weeks), ol, observational study of CLO-treated
subjects (n = 27) augmented with ARI

mc, ol outpatients randomly assigned to ARI
(n = 1,295) or another atypical (n = 304), 65 % of
pts completed study

pro (18 months), mc, db, RCT involving 1,424 pts
randomized to OLA, RIS, QUE, ZIP and PER

mc, pro (28 weeks), db trial of subjects (n = 548)
randomized to OLA and ZIP

mc, db, pg, pro (28 weeks) trial of subjects (n = 277)
randomized to OLA and ZIP

Reanalysis of previously published data, pts switched
from RIS, OLA to ZIP, cognitive function assessed,
n = 270 pts

PSP: no differences between ARI and PL. High PL
response rate may have contributed to negative
results

SWN: significant improvement (p < 0.001) in
subjective tolerability and adherence

QLES-Q: data show increase in QOL enjoyment and
satisfaction vs. baseline

DAI-30: subjective tolerability and improved
attitudes toward medication

POM, QLS: greater improvement on ARI

Scores on QLS and GAF improved uniformly across
all study groups; no differences found between
drugs

Scores on QLS improved to the same extent in both
medication groups

SF-12 data indicate improvement among the
completers (58 % of sample discontinued the study
within 4 weeks)

Significant improvement in QOL as measured by
QLS

POM: 71 % of pts and caregivers rated ARI as better

No significant differences between drugs in QALY's
derived from utility ratings (standard gamble)
assigned by general public

QOL (QLS and SF-36) improved with both drugs, no
differential benefit noted

QOL (QLS) improved significantly on OLA

PANSS prosocial function improved with
improvement in global cognitive functioning

ARI aripiprazole, ASE asenapine, CATIE Clinical Antipsychotic Trial of Intervention Effectiveness, CDS Calgary Depression Scale, CLO
clozapine, DAI Drug Attitude Inventory (30-10), db double blind, EQ-5D Euro-QoL 5-Dimension, ER extended release, GAF Global scale of
Functioning, HAL haloperidone, mc multicentre, MSQ Medication Satisfaction Questionnaire, NIMH National Institute of Mental Health, o/
open-label, OLA olanzapine, PAL paliperidone, PANSS Positive and Negative Symptom Scale, pc placebo-controlled, PER perphenazine, pg
parallel-group, PL placebo, POM Preference of Medications questionnaire, pro prospective, PSP Personal and Social Performance scale,
pt(s) patient(s), QALY quality-adjusted life-years, QLES-Q Quality of Life Enjoyment and Satisfaction, QLS Quality of Life Scale, QOL quality
of life, QUE quetiapine, RCT randomized clinical trial, RIS risperidone, SF-12 12-item short form health survey, SF-36 36-item short form health
survey, SGA second-generation antipsychotic, SOFA Social Occupational Functional Assessment scale, STAR Sequenced Treatment Alternative
study, SWN Subjective Wellbeing under Neuroleptics, tx treatment, ZIP ziprasidone

until the development of neuroimaging techniques that it
became possible to study the neurobiology of subjective
tolerability. One of the earliest studies was our dopamine D2
depletion SPECT study,
dopamine in the brain using alpha para-amino tyrosine [6].
Such an approach allowed us for the first time to report a

A\ Adis

experimentally manipulating

negative correlation between dysphoric responses and the
dopamine binding ratio in the nigrostriatal area. It allowed us
to observe the cascade of subjective and behavioural events
that follow dopamine blockade, as happens after ingestion of
the antipsychotic medication. The earliest experience that
follows within hours has been a change in subjective
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feelings, followed by affective, motor and cognitive changes
[8]. In essence, what was initially thought of as simply a
dysphoric affective reaction to antipsychotic medications
proved to be more complex and also included motor and
cognitive changes. One of the implications of that study was
the better understanding of the variability in experiencing
such dysphoric responses, depending on the dopamine-
blocking effects of variable antipsychotics. Several other
neuroimaging studies have confirmed the earlier observa-
tions and have led to more recognition of the role of sub-
jective tolerability to medications in achieving better
outcomes [7-9].

Table 1 includes a number of the studies with individual
newer antipsychotics that included a measure of subjective
tolerability, mostly the DAI, SWN and the PETiT [20, 22,
24, 27, 32, 34, 38, 40]. As with QOL studies, the majority
of subjective tolerability studies are limited by similar
significant methodological limitations. However, at this
point, one can conclude that there is a trend towards
improved subjective tolerability with the newer antipsy-
chotics, mostly with ziprasidone and more so with aripip-
razole. For paliperidone [23] and asenapine [27], the
favourable impact can only be considered as preliminary
and awaits further studies. Similarly, recent unpublished
data analysis from a switch long-term outpatient extension
study with lurasidone indicates a favourable subjective
tolerability, as measured by the PETiT (unpublished data).

4.2 Medication Preferences and the Newer
Antipsychotics

Medication preference is a rather complex construct that
incorporates not only acceptance, but also ability to make
decisions about choices, and, as such, requires some
affective and cognitive intactness. Preferences do not
happen in a vacuum, but draw on a number of factors,
including the experience of being on medication and the
response to it, as well as previous experiences and indi-
vidual expectations. Unfortunately, there is no reliable
conceptual model specific to medications that can clarify
the role of many factors that are inherent in the process of
forming a preference.

At present, the most commonly used measuring tool is
the Preference of Medication Questionnaire (POM)
[60, 61].

Table 1 includes a number of the reviewed studies that
included a measure of medication preference [20, 26, 31,
36, 41, 46]. Overall, as with other PROs, there are no
reliable data derived from well designed head-to-head
studies. It is interesting that almost all of the published
studies report positive preferences for all the newer anti-
psychotics investigated, particularly with aripiprazole.

With the methodological limitations, one can only con-
clude that, at present, there seems to be only a trend
towards more preference for the newer antipsychotics, and,
once more, more studies assigned a favourable preference
for aripiprazole [26, 30, 35, 41, 46]. It is possible that the
unique pharmacological properties of aripiprazole, being
an agonist/antagonist, as compared with the other newer
antipsychotics convey a favourable preference, possibly
through its impact on subjective tolerability. It is also
possible that there may be a selection bias, in terms of more
aripiprazole studies including a measure for preference.

4.3 Satisfaction and the Newer Antipsychotics

Similar to many other subjective constructs, satisfaction
poses significant challenges in its definition and assess-
ment. The concept, similar to that of QOL, is too broad to
be meaningful unless it is anchored to a specific purpose,
such as medications or clinical care, or tenure in the
community, etc. [62]. As in medication preferences, satis-
faction conveys acceptance, and, as such, it can be positive
or negative, depending on the individual’s final synthesis of
the complex interaction between the illness, its treatment
and its outcomes. The absence of a reliable conceptual
model for satisfaction, specific to the use of antipsychotics,
limits the understanding of the important factors that con-
tribute to the construct and also does not allow for the
development of evaluative tools grounded in valid theo-
retical constructs. A few years ago, we proposed a clini-
cally intuitive conceptual model for satisfaction with
medications, which defined satisfaction as the net outcome
of the interaction between symptoms and their severity,
side effects, subjective tolerability to medications and state
of QOL [62]. Such a model awaits further confirmation,
establishing its validity, as well as identifying the relative
contribution of its main factors.

A number of useful scales for measuring satisfaction with
medication have been introduced and include the Satisfaction
with Antipsychotic Medication scale [63], the Quality of Life
Enjoyment and Satisfaction scale [64], and the more recently
validated Medication Satisfaction Questionnaire (MSQ) [65].
The MSQ has recently been used to measure satisfaction as a
primary outcome in a blinded initiation study of paliperidone
extended release in patients sub-optimally responsive to ris-
peridone [29]. At the 2-week point, significantly more par-
ticipants in the immediate initiation group reported
satisfaction (67.7 %), compared with those in the delayed
initiation group (45.3 %;p < 0.002). Aninteresting finding in
that study is that reported feeling of satisfaction with medi-
cations was the earliest reported change before any symp-
tomatic changes were demonstrated. Such an observation is
consistent with our neuroimaging studies, demonstrating that
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changes in subjective feelings were the earliest reported
change [8]. It is possible that what the MSQ measures is in
large part the result of improved subjective tolerability.

Table 1 includes a brief description of the only studies
that included a measure of satisfaction [25, 29, 39].

With the exception of the paliperidone study [29], which
used satisfaction as primary outcome, the field appears to
be deficient and awaits further development.

4.4 Social Functioning and the Newer Atypical
Antipsychotics

A decline in psychosocial functioning is well recognized as
a core aspect of the schizophrenia process and one that can
antedate the appearance of the earliest psychotic symptoms
[66]. Though there is no agreement on a general definition,
it is understood that any definition of social functioning has
to include the capacity of the person to function in different
roles in society [66]. Such roles can be vocational, recre-
ational or other interpersonal activities. It also includes an
element of being able to derive some satisfaction in the
ability of the person to fulfill a meaningful and integrative
role in society. Such a broad definition poses a number of
challenges, not only in its assessment, but also in under-
standing its components and the factors that underlie such
an ability to function [67]. In schizophrenia, neurocogni-
tive, as well as negative and deficit symptoms have been
implicated as predictors and contributors of social func-
tioning [66]. However, it is understood that both negative
symptoms and cognitive deficits are considered to be
somewhat independent from other positive symptoms. Yet
the relationship between cognition and negative symptoms
continues to be unclear. In an earlier study we demon-
strated the weak relationship between subjective QOL and
neurocognitive functioning [68], underscoring the possi-
bility that subjective and objective constructs can be dif-
ferent, although possibly overlapping. Recently, the
traditional notion that improvement in positive symptoms
can enhance aspects of social functioning has been ques-
tioned [69]. It is also unclear which specific aspects of
cognition have more influence on social functioning. A
good deal of recent data implicate social cognition as an
important mediator [70]. Additionally, other symptoms
such as depression can have a more significant impact on
social functioning [66]. Such complexity complicates
efforts to conceptually understand the role and impact of
antipsychotics, bearing in mind the limited role of anti-
psychotics in treating cognitive deficits, as well as
improving negative symptoms [70]. In essence, any sig-
nificant improvement in social functioning likely requires
additional interventions, besides antipsychotic medications.
Antipsychotics can play a mediating role in making it
possible for the person to benefit from other rehabilitation
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and vocational interventions. On the other hand, a recent
report that requires further confirmation suggested a pos-
sible independent effect of paliperidone extended release
on social functioning beyond its effect on positive and
negative symptoms of schizophrenia [71]. An important
issue that is frequently overlooked in clinical trials with
antipsychotics is the availability or lack of adequate indi-
vidual psychosocial resources. The frequent absence of
such resources serves as a barrier for adequate social
functioning. Such a concern has led to the notion of mea-
suring the person’s potential, rather than relying com-
pletely on demonstrated social activities [72].

Table 1 includes brief characteristics of the studies that
included a measure of social functioning as an outcome of
the newer antipsychotics [21, 30, 34, 37, 50]. Generally, as
in previous outcomes, studies of social outcomes suffer
from the same limitations: small, uncontrolled, mostly non-
comparative open-label, frequently industry supported and
of relatively short duration. The most common scale used
in the reviewed studies is the Personal Social Performance
scale (PSP) [73]. Another approach employed is the use of
a modified Positive and Negative Symptom Scale (PANSS)
Pro-Social items (active social avoidance, emotional
withdrawal, passive/apathetic, social withdrawal, stereo-
typed thinking, hallucinatory behaviour, and suspicious-
ness/persecution) [50]. More recently, other studies
employed further modified pro-social items (active social
avoidance, emotional withdrawal, passive/apathetic, social
withdrawal, difficulty in abstract thinking) [33]. As indi-
cated in Table 1, all the reported data are mostly for
ziprasidone, aripiprazole and, to a lesser extent, paliperi-
done, as all of these studies point to improvement in social
functioning, which can only be considered at present as a
trend. With lurasidone, unpublished preliminary data using
the PETiT in an outpatient extension switch study that
included 235 patients point to a general improvement in
aspects of social functioning, as well as subjective tolera-
bility (unpublished data).

5 Synthesis and Discussion

Recently, though there has been general recognition of the
importance of including patients’ perspectives and their
views about the clinical care they are receiving, including
their response to medication, the published data available
thus far seem to be deficient, both in quantity and quality.
As a number of the newer atypical antipsychotics are rel-
atively new, being recently introduced, most of the
emphasis, so far, has been to demonstrate efficacy and side-
effect profiles. Many of the studies that included a measure
for PROs suffer from methodological deficiencies that
make it impossible to reach a firm conclusion or make
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meaningful comparisons. The timeframe for measurement
of certain outcomes is frequently inappropriate. A 6- to
8-week clinical trial is not going to reveal too much of
significance in terms of changes in QOL or social func-
tioning, as such parameters require longer time to change.
On the other hand, other outcomes, such as subjective
tolerability or medication preferences, can be elicited early
in the course of treatment and can provide valuable infor-
mation. Early literature has identified early subjective
response, as well as early symptom changes, as valid pre-
dictors of the eventual outcome of treatment [74]. Many of
the instruments used are frequently not appropriate, in
terms of lack of adequate psychometrics and, also, not
being applicable to different stages of the illness. Fre-
quently, they are either too lengthy and tax the already
limited cognitive ability of patients with schizophrenia, or
are too short to be meaningful.

It is also clear that for certain outcomes, such as
improvement in social, vocational or occupational func-
tioning, medications alone are not enough to make a dif-
ference. Other measures, such as vocational, educational
rehabilitation and economic support, as well as opportu-
nities in real life are needed in order to achieve improve-
ment. It also makes it difficult, particularly in multicentre
clinical trials, to compare data. It is conceivable that var-
ious centres have different capabilities and resources to
provide such additional rehabilitation efforts. Such concern
is frequently overlooked in the design and can confound
the interpretation of results.

In spite of the many limitations, the available data do
demonstrate a favourable trend for the impact of newer
atypical antipsychotics on a number of PROs. So far, most
of the available data relate to ziprasidone, aripiprazole and,
to a lesser extent, paliperidone. The field certainly requires
more rigorous methodology, more appropriate measuring
tools and head-to-head comparisons.

It is also important to develop theoretical and conceptual
models for specific outcomes, such as medication prefer-
ences or satisfaction with medications, which can help in
better understanding of the issues underpinning such con-
structs and also allow for better development of appropriate
measures. A good example has been in the area of sub-
jective tolerability, as there is already a reasonable con-
ceptual model that not only allowed for better development
of scales, but also defined the boundaries of such subjective
constructs and expanded research interests. One of the
interesting observations we are left with in conducting this
review is the apparent generalizability of benefits from one
subjective outcome extending to other outcomes. Patients
who, for example, experience positive subjective tolera-
bility to medications tend also to have better adherence
behaviour, are likely satisfied and have positive medication
preferences. One wonders whether there is a central core

common to a number of these subjective outcomes. It
would be exceedingly important to learn more about any
such specific core that is common in all such outcomes and
that makes the difference for the patient. It may be possi-
ble, then, to develop a single instrument that can tap into
such a common core, or, at least, inform and guide new
drug development.

As we concluded in a previous paper on QOL assess-
ment, implementing a standard process for eliciting, in this
case PROs, is expected to generate a good deal of infor-
mation, which can raise a number of challenges [18].
Assessment is only the first step and needs to be followed
by a process for integration of such information in care
plans [75]. Additionally, there has to be a mechanism for
appropriate storage of such data.

Another challenge is how to incorporate caregivers’
perspectives on care. As PROs are expected to expand over
the next few years, the participation of patients and their
caregivers in clinical trials and clinical trials committees
are also expected to increase. This requires development of
specific programmes to train patients and caregivers in how
to serve as members of such committees and to become
partners in care and research [76].

Finally, the phenomenal expansion of electronic tech-
nology has made it possible and feasible to illicit patient
self-reports through remote electronic means, which can
facilitate the process of evaluation in real time. It can
enhance recruitment of adequate samples, and also reduce
cost. We believe the field has to quickly move in adopting
such new technology.

6 Conclusion

Though the majority of published studies about the impact
of newer atypicals on PROs have been largely compro-
mised by significant methodological limitations that pre-
clude any firm conclusions on PROs, one can detect a
favourable trend on a number of such outcomes. Most of
the data relate to ziprasidone, aripiprazole and paliperidone
in terms of their impact on a number of patient-reported
domains. For asenapine, the few data available indicate
limited or equivocal impact on QOL. For iloperidone, no
data are yet available. For lurasidone, preliminary unpub-
lished data from a longitudinal long-term study assign a
favourable impact on subjective tolerability and social
functioning. The field urgently needs more rigorous studies
and, also, the development of approaches on how to inte-
grate such outcome assessments in the process of care and
policy decision making. Issues such as QOL, subjective
tolerability, satisfaction and medication preferences are
outcomes in their own right. However, the field also has to
move beyond such outcomes, in terms of demonstrating
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their impact mediating other outcomes, such as improved
adherence behaviour, utilization of psychiatric resources,
hospitalization and visits to crisis centres and, ultimately,
better recovery and community integration.
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