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Limitations of printed, text-based, consent forms have long
been documented and may be particularly problematic for
persons at risk for impaired decision-making capacity, such
as those with schizophrenia. We conducted a randomized
controlled comparison of the effectiveness of a multimedia
vs routine consent procedure (augmented with a 10-minute
control video presentation) as a means of enhancing com-
prehension among 128 middle-aged and older persons with
schizophrenia and 60 healthy comparison subjects. The pri-
mary outcome measure was manifest decisional capacity
(understanding, appreciation, reasoning, and expression
of choice) for participation in a (hypothetical) clinical
drug trial, as measured with the MacArthur Competence
Assessment Tool for Clinical Research (MacCAT-CR)
and the University of California San Diego (UCSD) Brief
Assessment for Capacity to Consent (UBACC). The
MacCAT-CR and UBACC were administered by research
assistants kept blind to consent condition. Additional
assessments included standardized measures of psychopa-
thology and cognitive functioning. Relative to patients in
the routine consent condition, schizophrenia patients re-
ceiving multimedia consent had significantly better scores
on the UBACC and on the MacCAT-CR understanding
and expression of choice subscales and were significantly
more likely to be categorized as being capable to consent
than those in the routine consent condition (as categorized
with several previously established criteria). Among the
healthy subjects, there were few significant effects of con-
sent condition. These findings suggest that multimedia con-
sent procedures may be a valuable consent aid that should

be considered for use when enrolling participants at risk
for impaired decisional capacity, particularly for complex
and/or high-risk research protocols.
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Introduction

An important question confronting researchers and Insti-
tutional Review Boards (IRBs) is how to effectively dis-
close information relevant to consenting to research.1–8

Empirical data in the educational and cognitive psychol-
ogy literature suggest that effective learning can be
facilitated by multimodal presentation—eg, combining
auditory-verbal and visual-pictorial presentations.9 Un-
fortunately, the commonly practiced consent process
continues to rely on written and auditory representations
only. The limitations of standard text-based consent
forms have been long and well documented.10,11 This is-
sue becomes particularly problematic for persons with
suboptimal decision-making capacity. Studies suggest
that individuals with serious mental illness (SMI) are
at risk for impaired decisional capacity, although there
is considerable heterogeneity in this regard.12–22

Several studies suggest that computer- or video-aided
consent yields superior postconsent understanding
relative to standard text-based consent conditions.23–25

However, a recent review of empirical studies of en-
hanced medical research consent26 concluded that multi-
media and enhanced consent form interventions did not
consistently improve research participants’ understand-
ing and that person-to-person interactions, especially
the extended discussion interventions, might be more ef-
fective in improving understanding. We believe that mul-
timedia tools could be beneficial when integrated as an
aide to such dialogue (wherein understanding can be
checked and accommodated during the process), rather
than employing such tools as a replacement for personal
interaction. Also, multimedia consent might have greater
benefits in patient populations with consent-relevant
cognitive impairments.26 Given the neurocognitive deficits
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that characterize schizophrenia,27 as well as the normal
age-related changes in cognition,28 middle-aged and old-
er patients with schizophrenia seem a particularly appro-
priate population for evaluating the added value of
multimedia consent procedures.29 Although we previously
examined the efficacy of a Powerpoint-aided consent,23

and others have examined the utility of computer- or
video-facilitated consent,26,30 there have been no large-
scale randomized controlled trials (RCTs), in SMI
patients, of an enhanced consent procedure fully grounded
in the principles of multimedia learning.9

The present study was an RCT of multimedia consent
vs routine consent procedure for research among
middle-aged and older people with schizophrenia as
well as healthy comparison subjects (HCSs). We hypoth-
esized that patients and HCSs provided with multime-
dia consent would demonstrate better understanding,
appreciation, reasoning, and expression of choice com-
pared with participants presented with routine consent.
The HCSs were included to evaluate the degree to which
effects of consent condition generalize to a nonimpaired
population. To reduce type I errors, we chose not to di-
rectly compare the 2 diagnostic groups because the
differences between HCSs and schizophrenia patients
in decisional capacity are already well established.16

Based on the literature regarding clinical characteristics
associated with impaired decisional capacity,16,29,31 we
also hypothesized that greater benefit of multimedia
consent compared with routine paper consent format
would be associated with higher severity of psychopa-
thology or cognitive impairment.

Methods

Participants

We determined, based on previously published data,32

to test a difference between routine and multimedia con-
sent procedures; a sample size of 120 patients with
schizophrenia and 60 HCSs would be required to detect
a medium effect size with a minimum of 80% power.33

We recruited 128 community-dwelling outpatients aged
>40 years, with schizophrenia, from outpatient clinics in
San Diego County’s Adult and Older Adult Mental
Health Services, University of California, San Diego
(UCSD), and Veterans Affairs San Diego Healthcare
System, local board-and-care facilities, as well as private
physicians. Other inclusion criteria were fluency in
English and an absence of a Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-
IV),34 diagnosis of current substance use disorder, de-
mentia, or other known conditions likely to influence
decisional capacity independent of the effects of schizo-
phrenia. Sixty age-comparable HCSs were recruited
through newspaper advertisements, flyers, and word
of mouth. Absence of major neuropsychiatric disorders

among HCSs was determined with the Mini-International
Neuropsychiatric Interview,35 administered by the re-
search coordinator (D.G.).

The diagnosis of schizophrenia was based on that
made by the patient’s treating clinician using DSM-IV
criteria.34 We determined the patients’ clinical diagnoses
as recorded in available medical or research records
and/or by verbal report from the patients’ treating clini-
cians. Clinician-identified diagnosis is often the basis on
which persons are first approached and consented for
possible participation in research.

The research protocol was approved by UCSD’s IRB,
and all study subjects provided a written informed con-
sent before participation. No potential participants were
excluded on the basis of consent capacity. We should,
however, point out that, as this was a minimal risk study,
a lower level of manifest decisional capacity was permit-
ted for enrollment in this study than would be needed for
enrollment in a greater-than-minimal-risk protocol (as
typifies most pharmacological RCTs).36–38

Subject flow is shown in figure 1.

248 Subjects screened: 

52 Excluded prior to enrollment: 
17  Wrong diagnosis 
16  Refused       
5  Too young 
5  Too old (in healthy subjects only) 
6  Other reasons 
2  Conservatorized                   
1 Did not speak English 

196 Enrolled/consented: 
Healthy subjects  Schizophrenia patients
65 131 

8  Withdrawn prior to randomization: 
Healthy subjects Schizophrenia patients
5  Wrong diagnosis  1  Conservatorized 

1 Poor vision 
1  Too young 

188 Subjects randomized: 
Healthy subjects Schizophrenia patients
60  128 

95  Subjects  for routine consent: 
Healthy subjects Schizophrenia patients
29 66 

93 Subjects receiving  for multimedia consent 
Healthy subjects Schizophrenia patients
31  62 

188 Subjects completed the study described 

Fig. 1. Subject Flow.
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Materials and Procedures

Demographic Information. Data on age, gender, self-
identified ethnicity, education, age of onset of schizo-
phrenia, duration of illness, and current medications
were collected for each participant via interview or review
of medical records.

We wished to minimize a potential for confusion
among participants about the (initial) actual consent to
participate in the proposed study and the (subsequent)
presentation of the hypothetical consent protocol. We
inserted a short (about 30 minutes) break between the
actual consent to the study and the presentation of the
hypothetical protocol. Also, at the beginning of the latter
presentation, the research assistant (RA) clarified the
difference between the 2 consent procedures. The subjects
were reminded that this was a study of the consent
process itself and that while another study would be de-
scribed to them they would not actually be participating
in that study.

Description of Hypothetical Protocol. The hypothetical
study, in reference to which the capacity to consent was
being evaluated, was described as a 14-week double-
blind, placebo-controlled RCT to determine the effec-
tiveness of a cognition-enhancing drug for cognitive
deficits associated with schizophrenia or with normal ag-
ing. The procedures described as being included in that
RCT consisted of randomized assignment, drug admin-
istration, safety monitoring, repeated neuropsychologi-
cal assessments, functional neuroimaging (functional
magnetic resonance imaging [MRI]), as well as medical
and laboratory tests involving blood draws.

Description of SimulatedConsent Form. As a part of the
development of the hypothetical protocol, we also pre-
pared a realistic consent form and provided the structure
and content in this form exactly as if it were an actual
study being conduced at our institution. We modeled
it after the consent form for an actual pilot study that
was being conducted at UCSD regarding the effects of
a cholinomimetic agent for cognitive deficits in schizo-
phrenia, and it was similar to a simulated consent
form used in our prior research.19 Two IRB members
reviewed the consent form during its development to
help insure content validity. It included all the mandated
elements for documentation of informed consent under
federal law, (Title 21 Code of Federal Regulations Part
50; Title 45 Code of Federal Regulations Part 46) as
well as those required by our local institutional IRB, in-
cluding a description of the purpose and procedures of
the study, the potential risks from the study procedures
and medications (those typical of cholinomimetics), po-
tential benefits (including possible lack of direct personal
benefits), the limits of payment for treatment for research-
related injuries, the voluntary nature of participation,

procedures for withdrawal from the study, confidential-
ity (and procedures to foster it), and means of addressing
any questions or concerns.

Description of DVD. The DVD was designed to present
the same key information as in the printed consent form.
However, in developing our DVD, we incorporated sev-
eral key principles of multimedia learning (details of
which are described in detail by Mayer9). A key compo-
nent of multimedia learning theory, derived from the pre-
vailing model of working memory,39 is that learning is
facilitated when information is simultaneously provided
through both verbal and visual-spatial/pictorial channels.
The emphasis on value of multiple channels is known as
the multiple representation principle, and the emphasis
on simultaneous presentation is known as the contiguity
principle.9 We incorporated the multiple representation
and contiguity principles throughout the DVD by pre-
senting consent-relevant information through audio of
a narrator verbally explaining key points, with simulta-
neous visual presentation using graphics, still pictures,
and animations, as well as summary (bullet-pointed)
text, to depict the narrated information. For instance,
while the audio track presented the narrator describing
the process and purpose of randomized assignment,
the screen included a short animated sequence wherein
participants were shown balls being put into a hat and
then being pulled out one by one, corresponding to treat-
ment assignment. As the narrator/audio track described
neuropsychological testing, the screen/visual track in-
cluded a short video clip illustrating an example of neuro-
psychological testing. As the narrator described the MRI,
the screen showed a video clip of someone undergoing an
MRI examination, as well as a brain MRI picture. The
latter also included audio presentation of the sound
made by the MRI machine in operation. Our inclusion
of noise from the MRI machine as part of the DVD ex-
planation of that procedure is also an example of the co-
herence principle,9 which suggests learning is facilitated
when extraneous words and sounds are excluded but rel-
evant words and sounds are included. Some participants
find the MRI sound quite aversive, so we believe it to be
a particularly relevant part of disclosed information
when consenting to a study involving MRI evaluations.
It is much easier to present the sound of the MRI aurally
than it is to describe it in words or text.

We also attended to the personalization principle,9

which suggests that learning is facilitated when informa-
tion is provided in a conversational rather than formal
tone. To achieve the latter, we prepared and revised the
narrator script by repeatedly speaking it aloud (rather
than just preparing it with written text) until we found
phrasing that had the sound of appropriate/natural con-
versational tone. Yet another key principle of multime-
dia learning is that of signaling,9 which suggests that
learning is facilitated when the learner is signaled
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(cued) regarding the content about to be presented.
(Such signaling is thought to prime schematic knowl-
edge that fosters efficient processing of subsequent in-
formation.) We incorporated the signaling principle
by having the narrator describe the content she was
about to explain, while using slides with bullet-pointed
text on the screen to also indicate (signal) the topic of
each upcoming section, as well as using follow-up
bulleted summary slides to reiterate key points, which
we and others have previously found to facilitate
comprehension.23,24,40

Utilizing DVD technology also allowed us to break up
the presentation into 13 different ‘‘chapters,’’ making it
easy for a subject to review the information missed. Giv-
ing the participant such control is consistent with the
interactivity principle, which suggests that learning is fa-
cilitated when learners are allowed to control the presen-
tation. The inclusion of chapters also permitted us to
incorporate further signaling because each of the 13 chap-
ters was signaled by the screen turning to blue with the
title of the chapter in bolded white font, accompanied
by music specifically used at the beginning of each
chapter.

Routine and Multimedia Consent Procedures. All the
participants were informed that they would receive a sim-
ulated consent process for a hypothetical trial and were
asked to imagine that they were actually being invited to
participate in that trial. Subjects were then randomly
assigned to either of 2 simulated consent procedures:
(a) routine consent or (b) multimedia consent.

Routine Consent Our previous pilot data suggested
that the multimedia consent took approximately 10
minutes longer than the routine consent. To control
for time spent with an RA and the novelty of a DVD,
we added a 10-minute control DVD (describing general
information about research) to the routine consent pro-
cedure. Subjects assigned to the routine consent proce-
dure first met individually with a trained RA to view
this DVD. Next, the RA provided the subjects with
the printed simulated consent form and encouraged
them to read along while the RA read it aloud. Partici-
pants were encouraged to stop the RA and ask for clar-
ification any time during this review.

Multimedia Consent The RA provided participants
assigned to the multimedia consent with the printed con-
sent form, and rather than listening to the RA read the
consent aloud, subjects watched a DVD that explained
the protocol. [We considered having the RA read over
the consent form with the subjects in addition to showing
them the DVD but rejected this alternative because (a) we
were concerned that the resulting consent process would
become exceptionally lengthy and impractical in many
settings and (b) our primary goal was to compare the
effectiveness of routine vs enhanced consent, not routine
vs routine þ enhanced consent.] Subjects were encour-

aged to have the RA stop the DVD and repeat any seg-
ments that were unclear. Participants were also
encouraged to discuss and clarify issues with the RAs
(and not simply have the DVD rerun). Such discussion
is important in that multimedia consent aids appear
to be more effective as aids to than as substitutes for
person-to-person interaction.26

Measures of Effectiveness of Consent Procedures. Im-
mediately after completing the simulated consent pro-
cess, participants met with the research coordinator,
who was blind to the assigned consent condition. She ad-
ministered the UCSD Brief Assessment of Capacity to
Consent (UBACC),41 a recently developed and validated
10-item questionnaire that assesses consent capacity.
Next, she administered a modified version of the
MacArthur Competence Assessment Tool for Clinical
Research (MacCAT-CR).42 The MacCAT-CR is a
20-minute semistructured interview, consisting of 4 sub-
scales for primary components of capacity to consent, in-
cluding the ability to (a) understand relevant information
(such as asking the participant to explain what he or she
understands about the purpose, procedures, risks, and
potential benefits of the study), (b) appreciate the appli-
cability and significance of the information for one’s own
condition and situation (eg, recognizing the difference be-
tween treatment and clinical research, and the voluntary
nature of research participation), (c) reason or manipu-
late information rationally (such as being able to describe
potential consequences of participation in the study),
and (d) communicate a choice (ie, being able to state
clearly at the end of the MacCAT-CR interview whether
he/she is willing to participate in that study). The con-
tent of the participants’ response to the ‘‘expression of
a choice’’ item was also used to compare the rates of agree-
ment to participate (vs declining participation) in the
hypothetical protocol.

Because decisional capacity is a context-specific con-
struct, the MacCAT-CR was designed in a manner requir-
ing tailoring of items for each specific protocol.42 For the
present study, the disclosures and scoring of items were
basedonthe hypothetical study described above. Thismod-
ification or tailoring of the MacCAT-CR was done jointly
bythestudyauthors, includingDrP.S.A.,whowastheprin-
cipal author of the original instrument.42 Also, in applied
settings, the MacCAT-CR manual recommends providing
participants with acard summarizingkey information prior
to the query sections of the MacCAT-CR interview. We did
not includethesecards,althoughparticipantsweretoldthey
could refer to the printed consent forms that had been pro-
vided to them. Also, standard MacCAT-CR procedures
scoreparticipantsafteronereexplanationof initiallymisun-
derstood information. (This reexplanationinvolved reread-
ing the information missed by the participant, such as the
purpose of the study or risks and benefits of study partici-
pation.) However, consistent with our prior research with

722

D. V. Jeste et al.



this instrument,20 we scored participants’ initial response
(Trial 1), their response after reexplanation of any initially
misunderstood information (Trial 2), and after another
reexplanation when required (Trial 3). The decision to
use 3 trials, rather than 2 or 4 is somewhat arbitrary, but
the authors’ impression from prior experience with this in-
strument has been that some participants do benefit from
the additional reexplanation (third trial).

MacCAT-CR administration involves providing par-
ticipants a brief disclosure of key elements associated
with the hypothetical study followed by questions that
assess comprehension of the protocol. The first subscale
of the MacCAT-CR assesses understanding the purpose
of the project and key procedural elements. The disclo-
sure for this subscale of our hypothetical study included
the following information:

You were recently asked to participate in a research project
to study whether an investigational medication called NDZ-
674 is safe and effective for treating memory and attention
problems.

Before anyone is enrolled in the study, there will be
a screening period of up to 28 days, during which the
researchers will determine whether patients qualify to par-
ticipate. Screening procedures involve an interview to gather
some general information about patients and their care-
givers, a medical examination, blood and urine tests,
ECG, and an MRI of the brain. They will also be inter-
viewed to screen for depression, and have tests which exam-
ine thinking, attention and memory, some of which will be
done on a computer.

The total duration of the study is 12 weeks, consisting of
10 visits (or more if needed) of up to 3 hours each.

At the end of the study, a board-certified psychiatrist
(T.M.), blind to the consent condition and diagnosis,
reviewed the MacCAT-CR Trial 1 and Trial 3 assess-
ments of all subjects and made categorical determinations
of the presence or absence of adequate decisional capac-
ity to participate in the research protocol, as described
elsewhere.41

Additional Assessments. Psychiatric symptom severity
was measured with the Positive and Negative Syndrome
Scale (PANSS)43 and the 17-item Hamilton Depression
Rating Scale (HAM-D).44 Cognitive functioning was ex-
amined with the Repeatable Battery for Assessment of
Neuropsychological Status (RBANS).45 The RBANS
scores were converted to an Index Score Scale using
the normative tables provided in the RBANS manual;
this Index Score has a normative mean of 100 and SD
of 15, with higher Index Scores reflecting better cognitive
performance.

Statistical Analysis. Because the MacCAT-CR and
UBACC scores were skewed, and showed significant het-
erogeneity of variance between the 2 consent groups, con-
sent group differences were evaluated within diagnostic

groups using the Fisher exact test or generalized Wilcoxon
test The latter is a nonparametric test of difference in
central tendency between 2 groups; unlike the standard
Wilcoxon test, it does not require that the 2 groups
have the same distribution or variance.

Because of the contextual nature of decisional capac-
ity, there is no established algorithm46,47 for classifying
participants as having adequate vs inadequate decisional
capacity to consent based on the MacCAT-CR42 or
UBACC.41 However, to explore the influence of consent
condition on such categorical determinations, we
employed 3 standards: (a) the definition of ‘‘adequate ca-
pacity’’ recently employed in the National Institute of
Mental Health–sponsored Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE) Schizophrenia
trial (MacCAT-CR understanding score �16 of 26 pos-
sible points),22 (b) a previously validated cut score for
the UBACC (total score �14 of 20 possible points),41

and (c) categorical determinations by an independent
board-certified psychiatrist (T.M.) who reviewed the
MacCAT-CR protocols, as described above. Although
we cannot be certain that any of these approaches would
yield results identical to judicial determinations of
whether or not an individual is legally competent to
make such decisions, we used them here solely for com-
parisons of the proportions of subjects with adequate vs
inadequate capacity, based on each of these criteria,
employing Fisher exact test within each diagnostic group.
The 95% confidence intervals for relative risks were con-
structed using bootstrap resampling.

To test the hypothesis regarding participant charac-
teristics associated with differential benefit of the multime-
dia consent procedures, we computed Spearman rank
correlation coefficients to examine the association of Mac-
CAT-CR Trial 1 understanding and UBACC total scores
with specific subject-related characteristics (eg, severity of
psychopathology, cognitive impairment) within each con-
sent group, and the 2 sets of correlation coefficients were
then compared using Fisher Z-transform test.48 We pos-
tulated that significant differences between correlations
in the routine vs multimedia consent groups would indi-
cate differential effect with respect to those characteristics.

All analyses were 2 tailed, where applicable, with a = .05.

Results

There were no significant differences in demographic or
clinical characteristics between subjects in the routine vs
multimedia consent conditions within either diagnostic
group (table 1).

Effectiveness of Multimedia Vs Routine Consent
Procedure

The average time for the 2 consent procedures was similar
(26 minutes for the enhanced routine consent and 22
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minutes for multimedia consent). Among the HCSs, the
only significant difference on MacCAT-CR or UBACC
was higher MacCAT-CR Trial 1 understanding score
among those in the multimedia consent group (table 2).
Among the schizophrenia patients, those in the multime-
dia consent group had significantly better scores on
MacCAT-CR understanding Trial 1, Trial 2, and Trial
3; MacCAT-CR expression of a choice; and UBACC
total. The mean score of the schizophrenia patients on
MacCAT-CR understanding Trial 3 in the multimedia
consent group (23.7) was similar to that of HCSs on
MacCAT-CR understanding Trial 1 in the routine con-
sent group (23.8). There was no significant difference in
the rates of agreement to participate vs not participate in
the hypothetical protocol between the 2 consent condi-
tions within each subject group: 24.1% HCSs with routine
consent and 25.8% HCSs with multimedia consent de-
clined to participate in the study. Comparable values

for persons with schizophrenia were 32.8% and 33.9%,
respectively.

Effects of Consent Condition on Categorical Capacity
Determinations

Percentages of HCSs classified as ‘‘capable,’’ using the
criteria described above, did not differ between the con-
sent conditions (table 3). Among schizophrenia patients,
however, significantly more persons assigned to the mul-
timedia consent condition were found to have adequate
capacity to consent under all 3 methods of classification.

Among HCSs, there were few significant associations
of MacCAT-CR or UBACC scores with demographic or
clinical variables (not shown). Among schizophrenia
patients, the only consistent significant associations of
MacCAT-CR understanding Trial 1 and UBACC total
scores in either consent condition were with level of
cognitive functioning (RBANS total) and severity of

Table 1. Demographic, Cognitive, and Clinical Characteristics of the Subject Groups

Routine
(N = 29)

Multimedia
(N = 31) df

t test/Fisher
Exact P Value

Healthy Comparison Subjects
Age (y) 54.2 (9.3) 54.7 (7.3) 53.2 0.820
Education (y) 14.3 (2.3) 14.1 (1.8) 52.7 0.689
Gender (% women) 48 55 0.796
Ethnic background 0.903
% Caucasian 83 74
% African American 3 6
% Latino 7 6
% Other 7 13
Age of onset of schizophrenia (y) N/A N/A
RBANS total score 94.8 (11.8) 98.0 (14.3) 57.2 0.326
PANSS
Overall total (N = 29,30) 35.8 (3.9) 36.7 (5.7) 51.8 0.478
Positive total 8.4 (1.5) 8.6 (2.0) 54.5 0.717
Negative total 8.4 (1.5) 8.6 (2.0) 54.2 0.798
General total 18.9 (2.4) 19.4 (3.3) 54.0 0.514
HAM-D Total 3.9 (3.6) 3.7 (3.7) 57.9 0.871

Schizophrenia patients
Age (y) 51.2 (6.5) 52.40 (8.0) 117.8 0.370
Education (y) 12.2 (1.9) 12.4 (2.1) 122.1 0.556
Gender (% women) 36 35 1.000
Ethnic background 0.954
% Caucasian 61 65
% African American 18 16
% Latino 11 11
% Other 11 8
Age of onset of schizophrenia (y) (N = 60, 58) 27.0 (9.8) 27.7 (13.2) 104.9 0.748
RBANS total score index (N = 63, 60) 74.7 (14.7) 77.4 (13.4) 120.8 0.289
PANSS (N = 65, 62)
Overall total 60.0 (16.6) 59.0 (14.5) 123.9 0.723
Positive total 15.7 (6.5) 16.1 (6.0) 124.9 0.694
Negative total 15.7 (4.8) 14.6 (4.0) 122.6 0.172
General psychopathology total 28.7 (8.6) 284 (7.2) 123.1 0.811
HAM-D total (N = 65, 61) 9.6 (6.2) 10.1 (5.9) 124.0 0.654

Note: Values above represent means (and SD), unless otherwise indicated. N/A, not applicable; RBANS, Repeatable Battery for
Assessment of Neuropsychological Status; PANSS, Positive and Negative Syndrome Scale; HAM-D, Hamilton Depression Rating Scale
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negative symptoms (PANSS) (table 4). There were, how-
ever, no significant differences in the magnitude of these
correlations between the 2 consent conditions.

Discussion

As hypothesized, we found that outpatients with schizo-
phrenia provided with a multimedia-aided consent
procedure demonstrated better comprehension of a re-
search protocol and were more likely to be categorized
as being capable of consent under 3 different standards
examined, compared with those presented with an en-
hanced routine consent procedure. However, there
were few differences between the 2 consent conditions
among the HCSs. The inverse correlations between deci-
sional capacity and severity of cognitive impairment and
of negative symptoms are consistent with prior re-
search.14,15,17–22,49 However, these and most other puta-
tively relevant patient characteristics were not associated
with a greater benefit from the multimedia consent.

Toourknowledge,thepresentstudyisthefirst large-scale
RCT of the effectiveness of a multimedia-based consent
procedure relative to routine text-based consent process
inSMIpatients. We madethecomparisoncondition similar
to the experimental consent by adding a 10-minute control
video. Our routine consent was, therefore, ‘‘enhanced’’ rou-

tineconsentandmighthaveyieldedsomewhatbetter results
than a truly routine consent practiced in everyday research
studies. However, we believe this was necessary to ensure
that better results with a multimedia consent were not pri-
marily due to the effect of novel technology or comparison
with a suboptimal routine consent procedure. In both con-
sent conditions, subjects were encouraged to stop and ask
questions anytime during the consent process. The average
time for the 2 consent procedures was similar.

A review of 12 empirical studies of enhanced medical
research consent26 indicated skepticism about the value
of such multimedia tools, but our results demonstrate
that multimedia tools can be effective when they are ap-
propriately integrated into the overall consent process.
Thus, this was not one of human interaction vs technol-
ogy but rather of human interaction vs such interaction
aided by technology. It is noteworthy that the mean score
of the schizophrenia patients on MacCAT-CR under-
standing Trial 3 in the multimedia consent group was
similar to that of HCSs on MacCAT-CR understanding
Trial 1 in the routine consent group. This suggests that,
by using multimedia procedures and a repetition of
missed information, the understanding of consent-
related information in many schizophrenia patients can
bebrought to the levelcommonamongHCSswho aregiven
routine consent. Thus, a number of people who have

Table 2. Effectiveness of Consent Condition

Routine
Consent
(N = 29)

Multimedia
Consent
(N = 31)

Treatment
Effecta

95%
Confidence
Interval df

Generalized
Wilcoxon
Test Statistic

Generalized
Wilcoxon
P Value

Healthy comparison subjects
MacCAT-CR understandingb

Trial 1 23.8 (2.9) 25.2 (1.5) 0.6557 0.52, 0.79 51.4 2.38 0.0209
Trial 2 25.4 (1.8) 25.9 (0.4) 0.5083 0.43, 0.59 53.4 0.21 0.8346
Trial 3 25.8 (0.7) 25.9 (0.2) 0.5228 0.45, 0.60 48.9 0.62 0.5366

MacCAT appreciation 5.3 (1.1) 5.5 (0.9) 0.5423 0.43, 0.66 56.2 0.73 0.4715
MacCAT reasoning 5.9 (0.4) 5.8 (0.6) 0.4705 0.38, 0.56 57.0 �0.66 0.5084
MacCAT expression of choice 2.0 (0.2) 2.0 (0.2) 0.5011 0.45, 0.55 57.4 0.05 0.9626
UBACC total 17.4 (2.9) 18.5 (2.0) 0.6179 0.48, 0.76 56.8 1.66 0.1026

Schizophrenia patients
MacCAT-CR understandingb

Trial 1 16.3 (6.5) 19.2 (5.9) 0.6384 0.54, 0.74 125.0 2.82 0.0055
Trial 2 20.3 (6.4) 23.0 (4.8) 0.6108 0.52, 0.71 122.1 2.29 0.0237
Trial 3 21.1 (6.2) 23.7 (4.4) 0.6117 0.52, 0.70 119.7 2.42 0.0169

MacCAT appreciation 4.32 (1.8) 4.82 (1.3) 0.5676 0.47, 0.66 122.0 1.44 0.1526
MacCAT reasoning 4.92 (1.6) 5.37 (0.9) 0.5657 0.47, 0.66 125.7 1.42 0.1577
MacCAT expression of choice 1.89 (0.4) 2.00 (0.0) 0.5379 0.51, 0.57 65.0 2.31 0.0242
UBACC total 13.8 (4.2) 16.1 (3.8) 0.6795 0.59, 0.77 122.6 3.77 0.0003

Note: Values above represent means (and SD), unless otherwise indicated. MacCAT-CR, MacArthur Competence Assessment Tool for
Clinical Research; UBACC, University of California, San Diego Brief Assessment of Capacity to Consent.
aP(multimedia > routine) þ 0.5 3 P(multimedia = routine). (Treatment effect was measured by the estimated probability that a subject
given the multimedia consent would have a higher score than a subject given the routine consent plus half of the probability that they
would score exactly the same on the test [area under the curve].56 Thus, a treatment effect greater than 1/2 indicates that subjects given
the multimedia consent had improved scores relative to the routine consent subjects.)
bRanges of Scores for Different Scales—MacCAT-CR: understanding, 0 to 26; appreciation, 0 to 6; reasoning, 0 to 8; expression of
choice, 0 to 2. UBACC: 0 to 20.
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inadequate comprehension of a research protocol when the
consent-relevant information is provided by the usual
means may show adequate comprehension if they are
provided the same information in a user-friendly manner.

The present study has several limitations. Because de-
cisional capacity is a context-dependent construct,50 our
results may not generalize to situations involving differ-
ent populations or protocols. A second potential concern
is the feasibility of producing multimedia consent mate-
rials routinely; however, most PC’s are now shipped with
DVD-read/write drives, digital video cameras are avail-
able for under $500, and affordable and user-friendly
software for high-quality home DVD production and
editing is widely accessible. Another potential limitation
is that we evaluated consent procedure effectiveness in
the context of a hypothetical protocol. The ecologic val-
idity of the findings could be greater with a real study, eg,
people may agree to participate in a hypothetical study
but not do so in real-life situations or vice versa.51,52

We were mindful of this limitation at the outset but
felt the advantages of a hypothetical scenario outweighed
its disadvantages. A study examining decision-making
capacity for research found no differences with real vs
hypothetical protocols.51 Moreover, if we had limited

this study to an existing double-blind, placebo-controlled
trial, the characteristics of the subjects in the consent study
would have been restricted by the exclusion/inclusion
criteria for the particular protocol selected. Such narrow
enrollment criteria, common to most large-scale trials,
lead to highly biased sample selection51 and would
have limited the generalizability of our results. Further-
more, use of hypothetical scenarios allows replication of
findings with the same methods. Finally, to increase the
ecological validity of our study, we selected a hypothetical
protocol based on an actual one that had been previously
approved by the IRB and was being conducted as a pilot
study. The scenario of our subjects considering participa-
tion in RCTs for cognitive deficits associated with their
illness (for schizophrenia patients) or with normal aging
(for HCSs) was realistic.

Another potential limitation of the present study is that
the sample size was selected to provide 80% power. Al-
though this level is widely used in clinical research, there
nonetheless remains a possibility of an elevated type II
error. With a larger sample, additional statistically signif-
icant differences (such as differences in the effectiveness
of the consent formats among HCSs) might emerge. In
general, however, examination of the effect sizes in table

Table 3. Proportions of Subjects Meeting MacCAT-CR and UBACC Capability Criteria With the 2 Consent Conditions

Routine
Consent,
% Capable
(N = 29)

Multimedia
Consent,
% Capable
(N = 31)

Relative
‘‘Risk’’ of
Capabilitya

95%
Confidence
Interval

Fisher Exact
Test/P Value

Healthy Comparison Subjects
CATIE criterion

Trial 1 100 100 1.000 N/A N/A
Trial 2 100 100 1.000 N/A N/A
Trial 3 100 100 1.000 N/A N/A

UBACC criterion 86 94 1.085 0.94, 1.32 0.417
Capacity determination by

psychiatrist based on
MacCAT-CRb

Trial 1 90 100 1.115 0.107
Trial 3 97 100 1.036 0.483

Schizophrenia patients
CATIE criterion

Trial 1 59 81 1.365 1.09, 1.75 0.012
Trial 2 77 92 1.190 1.03, 1.40 0.028
Trial 3 77 94 1.211 1.05, 1.42 0.012

UBACC criterion 47 76 1.614 1.22, 2.22 0.001
Capacity determination by

psychiatrist based on
MacCAT-CRb

Trial 1 47 66 1.408 1.04, 1.97 0.034
Trial 3 70 89 1.273 1.06, 1.55 0.010

Note: MacCAT-CR, MacArthur Competence Assessment Tool for Clinical Research; UBACC, University of California, San Diego
Brief Assessment of Capacity to Consent; CATIE, Clinical Antipsychotic Trials of Intervention Effetiveness; N/A, not applicable.
Values in bold are the P values for those Fisher Exact tests that were statistically significant.
aRelative ‘‘risk’’ = P (capable|multimedia)/P (capable|routine).
bClinical determination of capacity by an independent psychiatrist based on MacCAT-CR responses.
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2 suggests that even if additional significant differences
among HCSs consent conditions emerged with a larger
sample size, the magnitude of such differences of meaning-
ful clinical significance would seem to be greater among
the patients with schizophrenia than among HCSs. This
appears at least partially attributable to a ceiling effect be-
causeHCSsperformedrelativelywellunderroutineconsent
conditions. This finding is consistent with the conclusions
of Flory and Emanuel,26 who suggested that enhanced
consent procedures may be most valuable among neuro-
psychiatric or other groups at risk for impaired comprehen-
sion under routine consent conditions.

We did not find a significant effect of multimedia con-
sent procedure in HCSs. This appears at least partially at-
tributable to a ceiling effect because HCSs performed well
at baseline. Among patients, there was no significant dif-
ference between the 2 consent procedures on MacCAT-CR
appreciation or reasoning subscale scores. This could be
a result of the small number of questions and consequent
narrow range of scores on these subscales or may reflect the
dependence of the abilities involved in appreciation and
reasoning on cognitive skills that are unlikely to be im-
proved by better presentation of study-related information.

One question is whether the full multimedia presenta-
tion is needed to effectively enhance consent capacity. As
we and others have demonstrated, comprehension can be
improved to some degree by procedures as simple as cor-
rective feedback,20,21,53,54 and Powerpoint-augmented
presentations,23,24,40 or educational sessions.24,55 Because
of the context-specific nature of decisional capacity, it is
difficult to compare the effectiveness of different techni-

ques used in different studies—ie, a technique that is
effective in one population or for one type of research
protocol or method may be less suitable in another con-
text.26 Given the dearth of multimedia-based consent
research, we designed the present study as a test of the
efficacy of the full multimedia technique in one of the
most vulnerable groups (older people with schizophrenia)
who were presented with a high-risk, high-complexity hy-
pothetical research protocol, rather than seeking to com-
pare the efficacy of varied ways of enhancing consent.
Follow-up studies including comparisons of different
types of enhanced consent are clearly warranted.

Despite the above interpretative caution, we believe
that there is value added by a multimedia disclosure at
least under some circumstances. Moser et al24 studied
patients with schizophrenia in reference to a hypothetical
(standard risk) cognitive enhancing drug trial. All the
subjects completed a simulated consent procedure using
routine consent methods, and then a MacCAT-CR
(which itself includes reexplanation of material, thus aid-
ing comprehension), following which 50% of the subjects
received a 30-minute educational intervention to high-
light key information. With this intervention, the effect
size for improvement in understanding was small (Cohen
d = 0.287), in contrast to the moderate effect size of d =
0.646 seen in the present study (comparing the MacCAT-
CR understanding scores among the patients who re-
ceived the routine vs enhanced consent procedures).
We believe that this issue should not only be viewed as
to which method of enhancing consent is the best one
but also to develop an array or menu of choices, any

Table 4. Spearman Correlation Coefficients and P Values Within and Between Consent Conditions for Schizophrenia Patients

Schizophrenia Patients

Fisher Z-Transform Homogeneity Test

Routine Consent (N = 66)
Multimedia Consent
(N = 62)

MacCAT-CR
Understanding UBACC Total

MacCAT-CR
Understanding

UBACC
Total

MacCAT-CR
Understanding

UBACC
Total

Chi-Square
df = 1 P Value

Chi-Square
df = 1 P Value

Age 0.030 0.112 0.107 0.035 0.183 0.669 0.183 0.669

Gender 0.015 0.119 0.094 0.059 0.191 0.662 0.112 0.738

PANSS overall total (N = 65, 62) �0.051 �0.223 �0.354a �0.327a 3.076 0.079 0.384 0.536

PANSS positive total (N = 65,62) �0.009 �0.154 �0.168 �0.206 0.780 0.377 0.087 0.768

PANSS negative total (N = 65,62) �0.179 �0.303b �0.402a �0.283b 1.816 0.178 0.014 0.904

PANSS general psychopathology
total (N = 65, 62)

0.043 �0.114 �0.331a �0.244 4.527 0.033 0.547 0.460

HAM-D total 1-17 (N = 65, 61) 0.099 �0.059 0.023 �0.005 0.175 0.676 0.088 0.767

RBANS total (N = 63, 60) 0.545a 0.575a 0.566a 0.360a 0.028 0.868 2.317 0.128

Note: MacCAT-CR, MacArthur Competence Assessment Tool for Clinical Research; UBACC, University of California, San Diego
Brief Assessment for Capacity to Consent; PANSS, Positive and Negative Syndrome Scale; HAM-D, Hamilton Depression Rating
Scale; RBANS, Repeatable Battery for Assessment of Neuropsychological Status. Values in bold is the only significantPvalue for chi-square test.
aCorrelation is significant at the 0.01 level (2 tailed).
bCorrelation is significant at the 0.05 level (2 tailed).
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one of which may prove most viable or effective in the
context of a specific protocol or study population.

The present results illustrate that multimedia consent
procedures are feasible and effective in improving man-
ifest capacity to consent to research among people with
SMI. The limitations of common legalistic printed con-
sent forms have long been documented10 and are widely
recognized and acknowledged by researchers, partici-
pants, and IRB members alike. The time seems ripe
for innovation in the consent process because the rapid
expansion in widely available multimedia tools gives
more general access to investigators to move beyond writ-
ten consent forms. The IRBs should encourage investiga-
tors to employ new approaches to disclosure of consent-
relevant information. In that regard, given the apparent
added value of multimedia consent procedures, investiga-
tors conducting clinical research involving complex,
high-risk protocols in potentially vulnerable subjects
should strongly consider adding multimedia-aided
consent procedures to the overall consent discussion
and process to ensure adequate comprehension of that
information by each participant. Multimedia consent is
intended not to supplant, but rather to supplement,
the researcher-participant in-person interaction involved
in the consent process. As explained in the Methods sec-
tion, no potential participants were excluded from the
present study on the basis of impaired consent capacity
because a lower level of decisional capacity is generally
required to provide meaningful consent to a minimal
risk and procedurally simple study than may be required
for a complex and higher risk RCT.37 However, because
some studies specifically target very low-functioning per-
sons, the possibility that multimedia tools may have par-
ticular value in enhancing consent (or at least meaningful
assent) capacity in lower functioning individuals war-
rants specific empirical attention.
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