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Construct validity of 2 measures to assess reasons
for antipsychotic discontinuation and
continuation from patients’ and clinicians’
perspectives in a clinical trial
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Abstract

Background: Little is known about the specific reasons for antipsychotic discontinuation or continuation from
patients’ or clinicians’ perspectives. This study aimed to assess the construct validity of 2 new measures of the
Reasons for Antipsychotic Discontinuation/Continuation (RAD): RAD-I (a structured interview assessing the patient’s
perspective) and RAD-Q (a questionnaire assessing the clinician’s perspective).

Methods: Data were used from a 12-week antipsychotic trial of schizophrenia patients in which the RAD was
administered at study entry and at study completion (or discontinuation). Construct validity was assessed through
comparisons of RAD responses, clinicians’ responses to a standard patient disposition form identifying reasons for
patient’s study discontinuation, and several standard psychiatric measures. Percent agreement quantified the
correspondence between patient and clinician scores.

Results: Patients indicating lack of improvement/worsening of positive symptoms as a ‘somewhat’ to ‘primary’
reason for medication discontinuation had statistically significantly less improvement in Positive and Negative
Syndrome Scale positive score than patients not reporting these as a reason (concurrent validity). Similar results
were observed for the RAD negative symptom, functional, social support, and adherence items, whereas the mood
and cognitive items were not significantly associated with change scores on standard psychiatric measures.
Responses to the RAD were also weakly associated with variables that theoretically should not be related to them
(divergent validity). Level of agreement between the clinician- and patient-rated RAD scores was high (60%-100%).

Conclusions: Initial validation of the RAD suggests that the instruments are valid tools for gathering detailed
information regarding reasons for antipsychotic discontinuation and continuation from patients’ and clinicians’
perspectives.
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Background
Treatment discontinuation among patients with schizo-
phrenia is considered a proxy measure of a medication’s
effectiveness, reflecting its efficacy, safety, and tolerabil-
ity from both patients’ and clinicians’ perspectives [1,2].
Both clinical trial and observational research has shown
that adherence to antipsychotic treatment is low [1-4]. A
recent registry study by Tiihonen et al. [4] reported that
only 58.2% of patients in Finland collected a prescription
for an antipsychotic during the first 30 days after hos-
pital discharge and only 45.7% continued their initial
treatment for 30 days or longer. Although the reasons
for medication discontinuation are recognized as being
of great clinical importance, prior research has assessed
these reasons only at a broad or upper level, focusing on
broad categories including lack of medication efficacy,
medication intolerability, patient decision, and ‘other’.
Furthermore, no information on why patients continue
on antipsychotic treatment is typically captured in clin-
ical trials.
Interestingly, although the Clinical Antipsychotic

Trials of Intervention Effectiveness (CATIE) schizophre-
nia study demonstrated that patients discontinued anti-
psychotic treatment primarily due to ‘patient decision’
(followed by lack of efficacy and intolerability), the main
drivers of ‘patients’ decisions’ are unclear. It has been
previously noted [5] that because the drivers of ‘patient
decision’ are unclear, the true rate of discontinuation
due to medication intolerability has likely been underes-
timated. The idea that ‘patient decision’ might be a
proxy for medication intolerability seems incongruent
with several studies showing that patients’ perceptions of
medication’s benefits and early treatment response are
the primary predictors of treatment continuation and
discontinuation [6-10]. Importantly, identifying the spe-
cific reasons for continuing or discontinuing antipsycho-
tics will allow for a more granular understanding of the
specific elements that lead to discontinuation and help
clinicians better tailor following treatment to patients’
needs.
In order to address this gap, 2 new measures of the

Reasons for Antipsychotic Discontinuation/Continuation
(RAD) were developed: The RAD-I (a structured inter-
view assessing the patient’s perspective) and the RAD-Q
(a questionnaire assessing the clinician’s perspective)
[11,12]. The present study examined the construct valid-
ity of the 2 RAD measures using data from a 12-week
clinical trial of patients with schizophrenia.

Methods
RAD development
Two RAD scales were developed – the RAD-I was
designed as a structured interview assessing the patient’s
perspective, and the RAD-Q was developed as a
questionnaire assessing the clinician’s perspective (see
Appendix 1). The items for the preliminary versions of
the RAD were selected based on a comprehensive litera-
ture review, a patient interview pilot study, and input
from an expert working group. Patients with schizophre-
nia or schizoaffective disorder and their clinicians com-
pleted the draft measures and structured cognitive
debriefing interviews assessing the measures’ compre-
hensibility, clarity, and comprehensiveness. The draft
measures were further revised following cognitive
debriefing interviews with clinicians, patients, and inter-
viewers. A more comprehensive description of the quali-
tative work undertaken to develop these scales has
previously been presented [11,12]. The scales are avail-
able from the corresponding author upon request.
Both the RAD-Q and the RAD-I have 2 sections: one

to assess reasons for antipsychotic discontinuation
(administered only if treatment is being discontinued)
and the other to assess reasons for antipsychotic con-
tinuation (administered only if treatment is continuing).
Briefly, the RAD instruments contain statements related
to why a patient or clinician may choose to stop or con-
tinue an antipsychotic, such as ‘This medication did not
sufficiently improve positive symptoms (e.g., hallucina-
tions, delusions)’; ‘Non-life threatening side effects
(Please list up to 5)’; and ‘Financial cost of the medica-
tion’. The RAD-I and RAD-Q each include 25 items
assessing reasons for medication discontinuation and 21
(RAD-I) or 18 (RAD-Q) items assessing reasons for
medication continuation. The RAD-Q is completed by a
clinician who responds to whether each item was not a
reason, or was a minor, somewhat important, or primary
reason for discontinuation/continuation. The RAD-I is
completed by interviewing the patient using simple dir-
ect questions (e.g., ‘Why did you stop taking the anti-
psychotic?’). Vague or incomplete responses are queried
for specific reasons. The interviewer then maps the
patient’s responses onto statements similar to those in
the RAD-Q and asks the patient how important each
was in the decision to discontinue/continue. The RAD
version used in this clinical trial has since undergone
some relatively minor changes, particularly in the scor-
ing of the RAD-I. The RAD scales are available upon re-
quest from the third author.

Study design
To examine the validity of the RAD measures, we
used data from a randomized, double-blind study
(NCT00337662) exploring the relationship between
early response to an antipsychotic medication and sub-
sequent improvement in psychopathology. Patients aged
18 years or older with a diagnosis of schizophrenia,
schizoaffective disorder, or schizophreniform disorder,
according to the Diagnostic and Statistical Manual of
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Mental Disorders, 4th edition (DSM-IV), were included
in the study, provided they met a set of symptom se-
verity criteria at screening.
Patients were treated in an open-label fashion with ris-

peridone (2–6 mg/day) for 2 weeks, at which time early
response status was determined in a double-blind man-
ner. Patients who showed early response continued to
receive risperidone for the duration of the study.
Patients who did not show an early response to risperi-
done were randomized in a double-blind manner (1:1)
to either olanzapine (10–20 mg/day) or risperidone (2–
6 mg/day) for 10 weeks. Further details about the study
design and core findings are available elsewhere [13].
Written informed consent was obtained from each pa-

tient and the study was approved by the Ethics commit-
tee from each institution in which it was conducted and
the study was done in accordance to the Declaration of
Helsinki.

Study measures
A number of validated standard psychiatric measures
were used to assess the validity of the RAD. These mea-
sures included the Positive and Negative Syndrome Scale
(PANSS) [14,15], Quality of Life Scale (QLS) [16], Modi-
fied Schizophrenia Care and Assessment Program
Health Questionnaire (SCAP-HQ) [17], and the standard
patient disposition form used by clinicians in clinical
trials to identify the reason for study discontinuation.
The PANSS is one of the most well studied scales for
symptom severity in schizophrenia with demonstrated
internal consistency, reliability, and validity, multiple fac-
tor structure assessments [15,18] and anchoring to other
clinical measures [19]. The QLS was designed to assess
symptoms of functional deficit in schizophrenia patients,
and the initial validation included assessments of con-
struct validity, factor analysis, and inter-rater agreement
[16]. The SCAP-HQ was developed to assess outcomes
of routine care for patients with schizophrenia, with
items drawn from existing measures, and validated in a
sample of over 1500 patients assessing the factor struc-
ture, internal consistency, convergent validity, respon-
siveness to change, and test-retest reliability [17].
The RAD-Q and RAD-I were administered at baseline

(referring to the medication discontinued just prior to
entering the trial) and at Week 12 (referring to the study
drug). If a patient discontinued prior to Week 12, the
RAD scales were to be completed at study endpoint (re-
ferring to the study drug). While some psychiatric mea-
sures were administered at every study visit, at a
minimum, the above measures were administered at
baseline and Week 12 (or study discontinuation), corre-
sponding with RAD administration. Endpoint RAD data
was the focus of this current analysis as this was pro-
spectively assessed and allowed for comparison with
changes in symptom rating scales captured during the
trial.
The standard patient disposition form administered at

study endpoint captured the broad or upper-level reason
for discontinuation from the physician’s perspective.
Options included: adverse event, lack of efficacy, proto-
col violation, patient decision, physician decision, and
parent/caregiver decision. For patients who completed
the study (i.e., did not discontinue early), the study staff
would select ‘patient completed’ and no additional infor-
mation was captured.

Analysis methods
Summary statistics were utilized to describe the demo-
graphic and baseline patient characteristics for the study
population. To assess the impact of patients without
RAD data on the generalizability of our findings, the
characteristics of patients with and without RAD data
were compared using t- and chi-square tests.
Multiple assessments of concurrent validity utilizing

relationships of the RAD and the standard patient dis-
position measure and relationships between the RAD
and symptom severity scales were used to establish con-
struct validity. First, the percentage of times RAD rea-
sons for discontinuation were in agreement with
clinicians’ reported reasons for discontinuation using the
standard patient disposition form was computed. For in-
stance, patients who discontinued due to an adverse
event per standard disposition form were considered to
have a matching response on the RAD if the clinician
identified (on the RAD-Q) an adverse event as the ‘most
important’ reason for discontinuing. In addition, analysis
of variance was utilized to assess differences in RAD
component scores across these standard disposition
form groups.
The validity of each RAD item was assessed by cat-

egorizing patients into 2 groups based on their RAD re-
sponse: patients who responded that the reason was
‘somewhat important’, ‘very important’, or ‘primary’ rea-
son for discontinuation (or continuation) versus patients
who responded that the item was ‘not a reason’ for dis-
continuation (or continuation). These 2 groups were
then compared on their differentiation on corresponding
symptom scale scores. For example, to assess the RAD
item ‘positive symptoms not sufficiently improved’, group
differences in change from baseline to discontinuation in
PANSS positive symptom scores were assessed. To as-
sess divergent validity, it was hypothesized that effect
sizes between the above groups would be stronger for
the corresponding scale (e.g., RAD positive items with
the PANSS positive subscale) than other measures (e.g.,
RAD positive items with PANSS negative subscale,
PANSS mood subscale, PANSS functional subscale, qual-
ity of life, social support, pulse, and weight). Agreement
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between corresponding questions on the RAD-Q and
RAD-I was compared using Pearson’s correlation coeffi-
cient, percentage agreement, and the kappa coefficient.

Results
Figure 1 summarizes the patient disposition and RAD
data collection during the study. RAD data were
obtained from 160 of the 236 patients who discontinued
and from 321 of the 360 patients who completed the
trial. Table 1 summarizes the baseline characteristics for
patients with baseline and with post-baseline RAD data.
Patients had a mean PANSS total score of about 93, and
a mean Clinical Global Impressions of severity score of
4.6, indicating being moderately to markedly ill. To as-
sess whether the population of patients with RAD data
was representative of the population entering the trial,
baseline and demographic data were compared between
patients with and without RAD post-baseline data. The
populations were similar, with no statistically significant
differences.
The RAD-Q item that was selected as the ‘single most

important’ reason for discontinuation more than any
other item was ‘insufficient improvement/worsening of
positive symptoms’ (24.3%) followed by medication ad-
verse events (22.4%). For approximately 18%, no single
reason was selected as the most important reason. The
most common reasons for continuing the medication
based on the RAD-Q were benefits for positive symp-
toms (46.7%) and patient perceptions of improvement
(e.g., patient believed he/she was now better) (15.4%).
For approximately 15% of the patients, no single most
important reason was given. Rates of specific reasons for
discontinuation and continuation from the patient inter-
view (RAD-I) were similar.
Based on the standard patient disposition form, ‘pa-

tient decision’ (33.9%, excluding patients who were lost
Figure 1 Overview of patient disposition and RAD data collection. Ab
Continuation.
to follow-up) was the most common reason for study
discontinuation. Figures 2 and 3 provide an assessment
of concurrent validity of the RAD utilizing patient
groups based on the standard patient disposition form.
Specifically, Figure 2 summarizes the RAD primary rea-
son for discontinuation by reasons stated in the standard
patient disposition form. Over three-fourths (82.6%) of
patients discontinuing medication due to ‘lack of effi-
cacy’ per the standard trial form had lack of efficacy as
the single most important reason for discontinuation on
the RAD-Q. Similarly, 92.3% of patients with a standard
form reason of ‘adverse event’ identified a RAD-Q toler-
ability item as the single most important reason. Rates
were slightly lower for the RAD-I, though there was still
strong concordance. Approximately 50% of those with
‘other’ reasons on the standard form identified adverse
events and lack of efficacy reasons on the RAD. ‘Patient
decision’ on the standard form reflected a mix of reasons
on the RAD: lack of efficacy (42%), intolerability (32%),
and other reasons (26%; e.g., non-adherence).
Figure 3 displays the correspondence between RAD

discontinuation component scores to the standard pa-
tient disposition form discontinuation reason groups.
For example, patients with an adverse event reason per
the standard form had statistically significantly higher
RAD-Q adverse event component scores than patients
with ‘lack of efficacy’ or patients with ‘other’ as their
standard form reason for discontinuation.
Table 2 summarizes the assessment of concurrent val-

idity for RAD discontinuation items. Patients for whom
lack of improvement of positive symptoms was ‘a some-
what important reason’, ‘a very important reason’, or ‘a
primary reason’ for medication discontinuation on the
RAD-Q and RAD-I had statistically significantly less im-
provement in PANSS positive score than patients for
whom this was not a listed reason. For the RAD-Q,
breviations: RAD=Reasons for Antipsychotic Discontinuation/



Table 1 Baseline characteristics of patients with baseline
and post-baseline data

Baseline patient
population

All patients with post-
baseline RAD data

(N= 596) (N= 481)

Age, mean (SD) 41.8 (11.0) 41.8 (11.0)

Male,% 62.2 61.5

Race,%

African-American 44.8 44.1

Caucasian 44.1 43.9

Other 11.1 12.1

Hospitalizations
in Past Year,%

39.4 38.5

Diagnosis,%

Schizophrenia 75.5 76.9

Schizoaffective –
Bipolar

15.8 14.1

Schizoaffective –
Depressive

8.7 8.9

Living Situation,% 57.6 56.5

No/Limited Supervision

PANSS Total, mean (SD) 92.5 (13.8) 92.3 (13.3)

MADRS Total, mean (SD) 16.2 (9.2) 16.0 (9.3)

CGI-Severity, mean (SD) 4.6 (0.6) 4.6 (0.6)

No statistically significant (p < .05) differences were found between patients
with and without a post-baseline RAD measurement.
CGI = Clinical Global Impressions; MADRS =Montgomery-Asberg Depression
Rating Scale; N = number of patients; PANSS = Positive and Negative Syndrome
Scale; RAD= Reasons for Antipsychotic Discontinuation/Continuation;
SD= standard deviation.
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similar results were observed for negative symptoms
(relative to PANSS negative scores), mood (relative to
PANSS Anxiety/Depression), functioning (relative to
QLS total), social support (relative to QLS interper-
sonal relations), and adherence (relative to SCAP ad-
herence). For the RAD-I, similar results were observed
Figure 2 Assessment of RAD responses (RAD-Q most important reason) s
Abbreviation: RAD-Q= Reasons for Antipsychotic Discontinuation/Continua
for cognition, functioning, and social support, though
no significant differences were found for mood.
Table 3 summarizes the assessment of concurrent val-

idity for RAD continuation items. Patients for whom
‘benefits for positive symptoms’ on the RAD-Q or RAD-
I were ‘a somewhat important reason’, ‘a very important
reason’, or ‘a primary reason’ for continuing the medica-
tion had statistically significantly greater improvement
in PANSS positive symptom scores relative to patients
who indicated positive symptoms were ‘not a reason’ for
continuing. Similar results were observed for the RAD
negative symptom question, mood, cognition, and func-
tioning, though no significant differences were observed
for social support.
To assess divergent validity, differences between the

analysis groups in Tables 2 and 3 were assessed using
scales hypothesized to have a lesser relationship with the
RAD item. Patients for whom the RAD-Q indicated
positive symptoms were a ‘somewhat’ to ‘primary’ reason
for discontinuation (compared to those indicating posi-
tive symptoms were not a reason) had a stronger rela-
tionship with PANSS positive symptoms (effect
size = 0.66) than with all other PANSS subscales, the
QLS, and with physiologic outcomes (i.e., weight, pulse;
absolute effect size range of 0.14 to 0.59). Similarly, for
the RAD-I assessment of positive symptoms, the group
effect size was 0.54 for the PANSS positive subscale and
ranged from 0.08 to 0.44 for other measures.
Agreement between the corresponding items on the

clinician (RAD-Q) and patient-interview (RAD-I) based
scores was high (range 60% to 100%) for all items (see
Table 4). Agreement was slightly higher for discontinu-
ation items relative to continuation items and higher for
items covering issues other than efficacy and safety, such
as cost, insurance, and social support. Correlations were
also high (r > .5) except for the ‘unable to connect with
members of the treatment team’ item. Chance-corrected
agreement (Kappa coefficients) ranged from 0.42 to 1.00
tratified by standard form reason for discontinuation post-enrollment.
tion questionnaire assessing the clinician’s perspective.
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(see Table 4). All coefficients are at least moderately high
as defined by Landis and Koch [20].

Discussion
This study provided evidence supporting the construct
validity of the first instruments developed to assess the
specific reasons for antipsychotic discontinuation or con-
tinuation from patients’ and clinicians’ perspectives. This
validation study, using data from a 12-week clinical trial,
supports the RAD as a valid tool in psychiatric research
and suggests it may also be of utility in clinical practice.
Strong agreement was observed between the reasons clini-
cians identified on the RAD and the reasons they identified
on the standard patient disposition form. Significant differ-
ences in the RAD component scores were found between
patient groups based on the standard disposition form. In
addition, patient groups based on the RAD differentiated
as hypothesized on validated standard psychiatric mea-
sures. Furthermore, agreement between the clinician- and
patient-rated RAD scores was high, suggesting that
patients’ and clinicians’ perspectives on antipsychotic treat-
ment discontinuation and continuation are reasonably
similar. However, the design of the trial did not require in-
dependent scorers for the 2 scales and thus conclusions
regarding the agreement are somewhat limited.
The results of these analyses are similar to those of

Weiden et al. [21] who developed the Rating of Medica-
tion Influences (ROMI), a standardized measure for
assessing attitudinal and behavioral factors influencing
patient compliance with antipsychotic medications. Ana-
lyses to assess the psychometric properties of the ROMI
demonstrated that the ROMI is a reliable and valid in-
strument to assess the subjective reasons for medication
compliance and noncompliance.
Lack of efficacy (specifically relating to positive symp-

toms), rather than adverse events, was found to be the
main driver of treatment discontinuation in this study
from both the clinicians’ and patients’ perspectives.
Current findings are in agreement with previous re-
search [6-10] which suggests that lack of efficacy is the
main driver of medication discontinuation in patients
with schizophrenia. Study results also provide, for the
first time, important information on the specific reasons
that underlie a large but ambiguous discontinuation cat-
egory: ‘patient decision.’ Such patients were identified on
the RAD as having discontinued due to a mix of reasons,
led by lack of efficacy (42%) and followed by medication
intolerability (32%).
Results also suggest that improvement of positive

symptoms is the most common single reason for con-
tinuing antipsychotic medication (from both clinician
and patient perspectives). Although little research is
available on the reasons for continuing medication, this
is in agreement with Liu-Seifert et al. [8,9] who found
that patients’ perceptions of a beneficial effect of anti-
psychotic treatment, assessed using the ROMI, may be a
significant factor in treatment persistence and satisfac-
tory treatment outcome.
Understanding the specific reasons for medication dis-

continuation is of vital importance in usual care, where
switching of treatment regimen is prevalent. While there
is research supporting the benefits of switching when
warranted [22-24], others have challenged this notion
[25]. The CATIE study has given rise to multiple efforts
to provide guidance on medication switching [26-29].
However, these and other research [5] suggest that prior
medication and the reason for medication switching are
important factors in determining the optimal next steps
in treatment for the individual patient. Thus, a tool such
as the RAD, which can provide greater specificity
regarding reasons for medication change (or lack of
change) could be valuable in both furthering research
and improving clinical decision-making.
The current study has several limitations. First, data

for this study were derived from a clinical trial, and thus
may not be generalizable to patients with schizophrenia



Table 2 Change in symptom domains per standard validated measures by RAD reasons for study drug discontinuation

Groups based on
RAD-Q (Clinicians)

Groups based on
RAD-I (Patients)

RAD domain Item Comparator N Mean change (SE) p-value N Mean change (SE) p-value

Positive Symptoms Not Sufficiently Improved PANSS Positive

Yes 56 −3.2 (0.8) 43 −3.5 (0.8)

No 103 −6.8 (0.5) .001 117 −6.3 (0.5) .003

Positive Symptoms Worsened PANSS Positive

Yes 13 −1.8 (2.2) 16 −2.1 (1.6)

No 149 −5.9 (0.4) .089 144 −6.1 (0.4) .004

Negative Symptoms Not Sufficiently Improved PANSS Negative

Yes 30 −0.8 (0.8) 23 −2.5 (1.0)

No 124 −3.4 (0.5) .012 132 −2.9 (0.4) .738

Negative Symptoms Worsened PANSS Negative

Yes 6 −0.8 (1.3) 8 2.5 (1.1)

No 155 −2.9 (0.4) .330 147 −2.9 (0.4) .003

Mood Symptoms Not Sufficiently Improved PANSS Anxiety/Depression

Yes 24 −0.7 (0.8) 18 −2.2 (1.1)

No 138 −2.6 (0.3) .031 130 −2.4 (0.4) .866

Mood Symptoms Worsened PANSS Anxiety/Depression

Yes 13 −0.4 (1.8) 13 −2.2 (1.1)

No 149 −2.5 (0.3) .273 146 −2.6 (0.3) .743

Cognition Not Sufficiently Improved PANSS Cognition

Yes 16 −2.7 (1.3) 22 −0.6 (1.0)

No 142 −3.2 (0.4) .712 136 −3.4 (0.4) .014

Cognition Worsened PANSS Cognition

Yes 7 −2.1 (1.5) 14 0.8 (1.5)

No 158 −3.1 (0.4) .607 145 −3.3 (0.4) .004

Functioning Not Sufficiently Improved QLS Total Score

Yes 21 −7.7 (4.8) 18 −7.6 (5.1)

No 135 4.6 (1.5) .005 136 3.8 (1.5) .015

Functioning Worsened QLS Total Score

Yes 9 −15.2 (7.4) 12 −14.6 (6.2)

No 152 3.7 (1.4) .003 145 3.6 (1.4) .001

Social Support Friend/Family Did
Not Support

QLS Interpersonal Relations

Yes 6 −9.0 (3.5) 10 −4.3 (2.9)

No 154 1.8 (0.7) .003 158 2.3 (0.7) .021

General Symptoms Subject Believed
Symptoms Worse

PANSS Total Score

Yes 21 0.6 (4.4)

No 142 −17.3 (1.4) .001

Adherence Subject Not Adhering
to Medication

SCAP Adherence Item

Yes 11 2.0 (0.3)

No 133 1.4 (0.1) .023

Yes = “Somewhat” to “Primary Reason” was chosen; No= “Not a Reason” was chosen; N= number of patients; PANSS = Positive and Negative Syndrome Scale;
QLS =Heinrich Carpenter Quality of Life Scale; RAD = Reasons for Antipsychotic Discontinuation/Continuation; SCAP= Schizophrenia Care and Assessment Program;
SE = standard error.
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Table 3 Change in symptom domains per standard validated measures by RAD reasons for study drug continuation

Groups based on RAD-Q Groups based on RAD-I

RAD domain Item Comparator N Mean change
(SE)

p-value N Mean change
(SE)

p-value

Positive Symptoms Benefits PANSS Positive

Yes 215 −10.4 (0.4) 206 −10.7 (0.4)

No 20 −5.2 (1.5) .001 30 −5.6 (0.8) .001

Negative Symptoms Benefits PANSS Negative

Yes 111 −7.8 (0.5) 110 −7.6 (0.5)

No 90 −2.9 (0.5) .001 112 −3.5 (0.5) .001

Mood Items Benefits PANSS Anxiety/Depression

Yes 113 −5.7 (0.4) 139 −5.5 (0.3)

No 97 −3.4 (0.4) .001 83 −3.3 (0.4) .001

Cognition Items Benefits PANSS Cognition

Yes 108 −7.7 (0.5) 131 −7.1 (0.5)

No 102 −4.0 (0.4) .001 91 −4.1 (0.4) .001

Functioning Items Benefits QLS Total

Yes 137 25.1 (2.0) 141 23.4 (2.0)

No 81 7.3 (2.0) .001 88 8.5 (2.0) .001

Social Support Items Family/Friends Support QLS Interpersonal Relations

Yes 43 7.0 (1.4) 45 7.6 (1.3)

No 181 8.1 (0.8) .512 186 7.7 (0.8) .975

Yes = “Somewhat” to “Primary Reason” was chosen; No= “Not a Reason” was chosen; N= number of patients; PANSS = Positive and Negative Syndrome Scale;
QLS =Heinrich Carpenter Quality of Life Scale; RAD = Reasons for Antipsychotic Discontinuation/Continuation; SE = standard error.

Faries et al. BMC Medical Research Methodology 2012, 12:142 Page 8 of 11
http://www.biomedcentral.com/1471-2288/12/142
treated in clinical practice. To address this gap, another
study, assessing the validity of the RAD in usual care set-
tings, is in progress. Second, this trial enrolled acutely
exacerbated psychotic patients with schizophrenia who
Table 4 Agreement between corresponding items on the RAD

Discontinuation items

RAD item % Agreement Pearsons’s
correlation (r)

K
coe

Positive 86.3 0.75

Negative 87.7 0.64

Mood 86.2 0.66

Cognition 87.2 0.61

Functioning 89.4 0.70

Adverse Event 79.8 0.94

Finances 97.7 0.91

Insurance 99.4 0.91

Health System 98.3 0.91

Transportation 100.0 1.00

Social Support 96.7 0.82

Believed Better 95.5 0.80

Unable to Connect 98.3 0.30

Influence Another 93.7 0.62

Try New Medication 97.7 0.64
had a mean PANSS score of about 93 at baseline. As a
result, patients and clinicians may have placed a pre-
mium on the amelioration of psychotic symptoms and
may have focused on positive symptoms. However, a
-Q and RAD-I

Continuation items

appa
fficients

% Agreement Pearsons’s
correlation (r)

Kappa
coefficients

0.61 67.7 0.71 0.53

0.54 60.2 0.68 0.46

0.52 60.3 0.68 0.47

0.54 60.6 0.74 0.47

0.55 67.2 0.82 0.56

0.72 63.4 0.67 0.49

0.82 87.9 0.67 0.59

0.91 88.8 0.75 0.62

0.62 80.7 0.63 0.51

1.00 85.0 0.67 0.52

0.66 79.0 0.71 0.52

0.45 61.9 0.65 0.49

0.57 70.7 0.77 0.55

0.62 87.0 0.57 0.50

0.49 70.7 0.74 0.55



Table 5 Reasons for Antipsychotic Discontinuation/Continuation questionnaire assessing the clinician’s perspective
(RAD-Q)

Item Scoring Item Scoring

RAD-Q Discontinuation RAD-Q Continuation

1. This medication did not sufficiently improve positive
symptoms (e.g., hallucinations, delusions).

A 30. The medication has no serious safety issues that are
dangerous and potentially life-threatening for this patient
(e.g., seizures, heart arrhythmia, agranulocytosis).

A

2. This medication made positive symptoms worse. A 31. Benefits for positive symptoms (e.g., hallucinations, delusions). A

3. This medication did not sufficiently improve negative
symptoms (e.g., flat affect, lack of motivation).

A 32. Benefits for negative symptoms (e.g., flat affect,
lack of motivation).

A

4. This medication made negative symptoms worse. A 33. Benefits for the patient’s mood (e.g., depression). A

5. This medication did not sufficiently improve the patient’s
mood (e.g., depression).

A 34. Benefits for cognition (e.g., planning, attention,
memory).

A

6. The medication made the patient’s mood worse. A 35. Benefits for functional status (e.g., self-care activities
of daily living, or work).

A

7. This medication did not sufficiently improve cognition
(e.g., planning, attention, memory).

A 36. Financial cost of medication. A

8. This medication made cognition worse. A 37. The patient’s insurance adequately covers this medication. A

9. This medication did not sufficiently improve functional status
(e.g., the patient’s ability to work or live independently).

A 38. The patient is willing/able to negotiate the health-care
system to obtain this drug (e.g., getting prescriptions filled,
scheduling/attending appointments).

A

10. This medication made functional status worse. A 39. There are no problems with transportation (e.g., getting
to the pharmacy to refill medication).

A

11. A medication-related serious safety issue that was dangerous
and potentially life-threatening (e.g., seizures, heart arrhythmia,
agranulocytosis).

A 40. Social support (e.g., friends or family support the patient
in taking this medication).

A

12-16. Please list up to 5 non-life threatening side effects
experienced by the patient that were reasons for discontinuing
this medication.

A 41. Patient perceptions of improvement (e.g., the patient
believed he/she was now “better” and wants to continue
taking the medication).

A

17. Financial cost of the medication. A 42. The patient has formed a therapeutic alliance or
connection with members of the treatment team.

A

18. The patient’s insurance did not adequately cover
this medication.

A 43. Another person told this patient to continue taking the
medication (if so, what is the relationship of this person
to the patient?).

A

19. Difficulty negotiating the health-care system (e.g., getting
prescriptions filled, scheduling/attending appointments).

A 44. The patient has already tried other antipsychotics that
have not been as effective and/or tolerable.

A

20. Problems with transportation (e.g., getting to the pharmacy
to refill medication).

A 45-46. Other: Specify.

21. Social support (e.g., friends or family did not support
patient in taking this medication).

A 47-51. Please list up to 5 side effects the patient experiences
from this antipsychotic.

A

22. Patient believes he/she no longer needed the medication
because he/she was now “better.”

A Of all the reasons listed in items 30–51, is there one that
you consider to be the most important reason for
continuing this medication?

B

23. The patient believed the medication was
causing symptoms to become worse.

A

24. The patient was unable to connect with
members of the treatment team.

A

25. Another person told this patient to stop the
medication (if so, what is the relationship of the
person to the patient?).

A

26. The patient wished to try an antipsychotic
new to the market.

A

27. Potential interactions with another drug prescribed
for this patient?

A

Faries et al. BMC Medical Research Methodology 2012, 12:142 Page 9 of 11
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Table 5 Reasons for Antipsychotic Discontinuation/Continuation questionnaire assessing the clinician’s perspective
(RAD-Q) (Continued)

28. The patient was not adhering to the medication regimen. A

29. The patient developed a new medical condition
and this antipsychotic may have exacerbated the condition.

A

Of all the reasons listed in items 1–29, is there one that you
consider to be the most important reason for discontinuing
this medication?

B

Faries et al. BMC Medical Research Methodology 2012, 12:142 Page 10 of 11
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recent study that included patients who were less se-
verely ill demonstrated that continuation and discontinu-
ation appear driven by the medication’s efficacy for
improving positive symptoms [30]. Third, the RAD has
not been evaluated outside the United States and until
additional research is conducted, its validity in other geo-
graphic regions is uncertain. Fourth, this trial utilized
preliminary versions of the RAD. While ongoing devel-
opment of the RAD resulted in only limited revisions,
confirmation of these results is needed. Fourth, a rela-
tively small number of patients discontinued from the
clinical trial and some of these did not provide RAD data,
which limited the analysis on reasons for medication dis-
continuation. Finally, the RAD is the first measure
designed to assess specific reasons for medication dis-
continuation or continuation from both patients’ and
clinicians’ perspectives and, thus, our lack of ability to
compare the instruments with an established and vali-
dated ‘gold standard’. The RAD is applicable for asses-
sing discontinuation/continuation of antipsychotics for
the treatment of schizophrenia and was not designed
for other disease states and medications. However, the
model used to develop and validate the RAD, begin-
ning with patient interviews and expert working
groups, could be of significant value in other areas
where medication adherence is critical.

Conclusions
This research provided support for the construct validity
of the RAD in a clinical trial population. Additional re-
search is needed to clarify whether the RAD, when not
used in the study of schizophrenia patients with acute
exacerbations, would provide similar results. Despite
current limitations, it appears these are valid instruments
to assess an important driver of treatment outcomes,
namely the patients and their physicians’ wish to con-
tinue or discontinue a given antipsychotic treatment
regimen.
Appendix 1
The Reasons for Antipsychotic Discontinuation/
Continuation (RAD) scales were developed to assess the
specific reasons for antipsychotic discontinuation or
continuation. The RAD-I is a structured interview
assessing the patient's perspective and the RAD-Q a
questionnaire assessing the clinician's perspective.
Table 5 provides the specific questions and response
options for both the discontinuation and continuation
portions of the RAD-Q.
Item Scoring
A: Yes/No; If Yes, then choose one of the 4 options:
1) A minor reason; 2) a somewhat important reason;

3) a very important reason; 4) a primary reason
B: Yes/No; If Yes, then ‘Which item?’

Abbreviations
CATIE: Clinical Antipsychotic Trials of Intervention Effectiveness;
DSM-IV: Diagnostic and Statistical Manual of Mental Disorders 4th edition;
PANSS: Positive and negative syndrome scale; QLS: Quality of Life Scale;
RAD: Reasons for Antipsychotic Discontinuation/Continuation; RAD-I: Reasons
for Antipsychotic Discontinuation/Continuation interview assessing the
patient’s perspective; RAD-Q: Reasons for Antipsychotic Discontinuation/
Continuation questionnaire assessing the clinician’s perspective; ROMI: Rating
of Medication Influences; SCAP-HQ: Schizophrenia Care and Assessment
Program Health Questionnaire.

Competing interests
Doug Faries, Haya Ascher-Svanum, Glenn Phillips, Allen Nyhuis, Virginia
Stauffer, and Bruce Kinon were all full-time employees and minor
shareholders of Lilly at the time this research was conducted. Tomoko
Sugihara was a contractor for Lilly and employed by MedFocus.

Authors’ contributions
Authors DF, HA-S, GP, VS, and BJK contributed to the conception and design
of the study; DF, AWN, and TS contributed to the analysis and interpretation
of data, DF and HA-S drafted the manuscript, and all authors critically revised
the manuscript for intellectual content, and have approved the final version
of the manuscript.

Acknowledgements
Lilly USA, LLC contracted the technical writing of the first draft of this
manuscript with i3 Statprobe. The authors thank Ms. Teri Tucker and Ms.
Angela Lorio for editorial and writing assistance.
In addition, the authors thank Dr. Kory Schuh for his editorial and writing
assistance with the revised versions of the manuscript. This work was funded
by Eli Lilly and Company, and the design, analysis, interpretation, and writing
of the publication were performed by employees or contractors of Eli Lilly
and Company.

Author details
1Eli Lilly and Company, Lilly Corporate Center, DC 5024, Indianapolis, IN
46285, USA. 2Medfocus, LLC, 8600 West Bryn Mawr Avenue, Chicago, IL
60631, USA.

Received: 25 May 2011 Accepted: 31 August 2012
Published: 13 September 2012

References
1. Kahn RS, Fleischhacker WW, Boter H, Davidson M, Vergouwe Y, Keet IP,

Gheorghe MD, Rybakowski JK, Galderisi S, Libiger J, Hummer M, Dollfus S,



Faries et al. BMC Medical Research Methodology 2012, 12:142 Page 11 of 11
http://www.biomedcentral.com/1471-2288/12/142
López-Ibor JJ, Hranov LG, Gaebel W, Peuskens J, Lindefors N, Riecher-Rössler
A, Grobbee DE: EUFEST study group: Effectiveness of antipsychotic drugs
in first-episode schizophrenia and schizophreniform disorder: an open
randomised clinical trial. Lancet 2008, 371:1085–1097.

2. Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO,
Keefe RS, Davis SM, Davis CE, Lebowitz BD, Severe J, Hsiao JK: Clinical
Antipsychotic Trials of Intervention Effectiveness (CATIE) Investigators:
Effectiveness of antipsychotic drugs in patients with chronic
schizophrenia. N Engl J Med 2005, 353:1209–1223.

3. Mullins CD, Obeidat NA, Cuffel BJ, Naradzay J, Loebel AD: Risk of
discontinuation of atypical antipsychotic agents in the treatment of
schizophrenia. Schizophr Res 2008, 98:8–15.

4. Tiihonen J, Haukka J, Taylor M, Haddad PM, Patel MX, Korhonen P: A
nationwide cohort study of oral and depot antipsychotics after first
hospitalization for schizophrenia. Am J Psychiatry 2011, 168:603–609.

5. Weiden PJ: Discontinuing and switching antipsychotic medications:
understanding the CATIE schizophrenia trial. J Clin Psychiatry 2007,
68(Suppl 1):12–19.

6. Karow A, Czekalla J, Dittmann RW, Schacht A, Wagner T, Lambert M,
Schimmelmann BG, Naber D: Association of subjective well-being,
symptoms, and side effects with compliance after 12 months of
treatment in schizophrenia. J Clin Psychiatry 2007, 68:75–80.

7. Kinon BJ, Ascher-Svanum H, Adams DH, Chen L: The temporal relationship
between symptom change and treatment discontinuation in a pooled
analysis of 4 schizophrenia trials. J Clin Psychopharmacol 2008, 28:544–549.

8. Liu-Seifert H, Adams DH, Ascher-Svanum H, Faries D, Kinon BJ: Patient
perception of medication benefit and early treatment discontinuation in
a 1-year study of patients with schizophrenia. Patient Prefer Adherence
2007, 1:9–17.

9. Liu-Seifert H, Houston JP, Adams DH, Kinon BJ: Association of acute
symptoms and compliance attitude in noncompliant patients with
schizophrenia. J Clin Psychopharmacol 2007, 27:392–394.

10. Perkins DO, Gu H, Weiden PJ, McEvoy JP, Hamer RM, Lieberman JA:
Predictors of treatment discontinuation and medication nonadherence
in patients recovering from a first episode of schizophrenia,
schizophreniform disorder, or schizoaffective disorder: a randomized,
double-blind, flexible-dose, multicenter study. J Clin Psychiatry 2008,
69:106–113.

11. Matza L, Phillips GA, Revicki D, Ascher-Svanum H, Stauffer V, Shorr J, Kinon
BJ: Developing a clinician-reported measure of reasons for antipsychotic
discontinuation or continuation in the treatment of schizophrenia. Int J
Neuropsychopharmacol 2006, 9(suppl 1):S153.

12. Matza LS, Phillips G, Revicki DA, Ascher-Svanum H, Stauffer V, Shorr JM,
Kinon BJ: Developing a patient interview to assess reasons for
antipsychotic discontinuation or continuation in the treatment of
schizophrenia. Schizophr Bull 2007, 33(2):595–596.

13. Kinon BJ, Chen L, Ascher-Svanum H, Stauffer VL, Kollack-Walker S, Zhou W,
Kapur S, Kane JM: Early response to antipsychotic drug therapy as a
clinical marker of subsequent response in the treatment of
schizophrenia. Neuropsychopharmacology 2010, 35:581–590.

14. Davis JM, Chen N: The effects of olanzapine on the 5 dimensions of
schizophrenia derived by factor analysis: combined results of the North
American and international trials. J Clin Psychiatry 2001, 62:757–771.

15. Kay SR, Fiszbein A, Opler LA: The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophr Bull 1987, 13:261–276.

16. Heinrichs DW, Hanlon TE, Carpenter WT: The quality of life scale: an
instrument for rating the schizophrenic deficit-syndrome. Schizophr Bull
1984, 10:388–398.

17. Lehman AF, Fischer EP, Postrado L, Delahanty J, Johnstone BM, Russo PA,
Crown WH: The Schizophrenia Care and Assessment Program Health
Questionnaire (SCAP-HQ): an instrument to assess outcomes of
schizophrenia care. Schizophr Bull 2003, 29:247–256.

18. Mortimer AM: Symptom rating scales and outcomes in schizophrenia. Br
J Psychiatry 2007, 191:s7–s14.

19. Leucht S, Kane JM, Kissling W, Hamann J, Etschel E, Engel RR: What does
the PANSS mean? Schizophr Res 2005, 79:231–238.

20. Landis JR, Koch GG: The measurement of observer agreement for
categorical data. Biometrics 1977, 33:159–174.

21. Weiden P, Rapkin B, Mott T, Zygmunt A, Goldman D, Horvitz-Lennon M,
Frances A: Rating of medication influences (ROMI) scale in schizophrenia.
Schizophr Bull 1994, 20:297–310.
22. Dossenbach M: Erol A, el Mahfoud Kessaci M, Shaheen MO, Sunbol MM,
Boland J, Hodge A, O'Halloran RA, Bitter I; IC-SOHO Study Group:
Effectiveness of antipsychotic treatments for schizophrenia: interim
6-month analysis from a prospective observational study (IC-SOHO)
comparing olanzapine, quetiapine, risperidone, and haloperidol. J Clin
Psychiatry 2004, 65:312–321.

23. Park S, Ross-Degnan D, Adams AS, Sabin J, Kanavos P, Soumerai SB: Effect
of switching antipsychotics on antiparkinsonian medication use in
schizophrenia: population-based study. Br J Psychiatry 2005, 187:137–142.

24. Weiden PJ, Daniel DG, Simpson G, Romano SJ: Improvement in indices of
health status in outpatients with schizophrenia switched to ziprasidone.
J Clin Psychopharmacol 2003, 23:595–600.

25. Rosenheck RA, Davis S, Covell N, Essock S, Swartz M, Stroup S, McEvoy J,
Lieberman J: Does switching to a new antipsychotic improve outcomes?
Data from the CATIE Trial. Schizophr Res 2009, 107:22–29.

26. Essock SM, Covell NH, Davis SM, Stroup TS, Rosenheck RA, Lieberman JA:
Effectiveness of switching antipsychotic medications. Am J Psychiatry
2006, 163:2090–2095.

27. McEvoy JP, Lieberman JA, Stroup TS, Davis SM, Meltzer HY, Rosenheck RA,
Swartz MS, Perkins DO, Keefe RS, Davis CE, Severe J, Hsiao JK: CATIE
Investigators: Effectiveness of clozapine versus olanzapine, quetiapine,
and risperidone in patients with chronic schizophrenia who did not
respond to prior atypical antipsychotic treatment. Am J Psychiatry 2006,
163:600–610.

28. Stroup TS, Lieberman JA, McEvoy JP, Swartz MS, Davis SM, Rosenheck RA,
Perkins DO, Keefe RS, Davis CE, Severe J, Hsiao JK: CATIE Investigators:
Effectiveness of olanzapine, quetiapine, risperidone, and ziprasidone in
patients with chronic schizophrenia following discontinuation of a
previous atypical antipsychotic. Am J Psychiatry 2006, 163:611–622.

29. Stroup TS, Lieberman JA, McEvoy JP, Swartz MS, Davis SM, Capuano GA,
Rosenheck RA, Keefe RS, Miller AL, Belz I, Hsiao JK: CATIE Investigators:
Effectiveness of olanzapine, quetiapine, and risperidone in patients with
chronic schizophrenia after discontinuing perphenazine: a CATIE study.
Am J Psychiatry 2007, 164:415–427.

30. Chen J, Ascher-Svanum H, Nyhuis AW, Case MG, Phillips GA, Schuh KJ,
Hoffmann VP: Reasons for continuing or discontinuing olanzapine in the
treatment of schizophrenia from the perspectives of patients and
clinicians. Patient Prefer Adherence 2011, 5:547–554.

doi:10.1186/1471-2288-12-142
Cite this article as: Faries et al.: Construct validity of 2 measures to
assess reasons for antipsychotic discontinuation and continuation from
patients’ and clinicians’ perspectives in a clinical trial. BMC Medical
Research Methodology 2012 12:142.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	RAD development
	Study design
	Study measures
	Analysis methods

	Results
	Discussion
	Conclusions
	Appendix 1
	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


