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Objective: The capacity of persons with
Alzheimer’s disease or other neuropsy-
chiatric disorders for giving consent to
participate in research has come under
increasing scrutiny. While instruments for
measuring abilities related to capacity
have been developed, how they should
be used to categorize subjects as capable
or incapable is not clear. A criterion vali-
dation study was carried out to help ad-
dress this question.

Method: The authors measured the abil-
ity of 37 subjects with mild-to-moderate
Alzheimer’s disease and 15 elderly com-
parison subjects to provide consent for
participation in a hypothetical clinical
trial. Using the judgment of three experts
as the criterion standard, the authors per-
formed a receiver operator characteristic
analysis for the capacity ability measures
from the MacArthur Competence Assess-
ment Tool—Clinical Research Version. The
results were compared with categoriza-

tions of capacity status that were based
on normative values.

Results: While most comparison subjects
scored perfectly on all measures of the
competence assessment tool, the major-
ity of the group with Alzheimer’s disease
showed significant decision-making im-
pairment. Thresholds based on norma-
tive values resulted in 84% (N=31) of the
Alzheimer’s disease subjects being rated
as incapable on at least one ability;
thresholds based on expert judgment re-
sulted in 62% (N=23) failing to meet cut-
off scores on at least one ability.

Conclusions: Even relatively mild Alzhei-
mer’s disease significantly impairs con-
sent-giving capacity. But differentiating
capable from incapable subjects remains
an issue despite the aid of standardized
tools. More research is needed to under-
stand the relationship between subject
factors (performance on ability measures)
and categorical judgments about their ca-
pacity.

(Am J Psychiatry 2001; 158:712–717)

Informed consent requires a voluntary and informed
decision by a competent person. Because many neuropsy-
chiatric disorders may directly affect a person’s decision-
making capacity, ethical concerns persist over ensuring
informed consent in psychiatric research (1). The National
Bioethics Advisory Commission, for instance, would re-
quire an independent capacity evaluation of potentially
impaired subjects who enter any study regarded as having
greater than minimal risk (2). The American Psychiatric
Association disseminated guidelines for researchers re-
garding this issue in 1998 (3). At least one psychiatric jour-
nal now requires its authors to document their capacity
assessment procedures (4).

Alzheimer’s disease is identified by the National Bioeth-
ics Advisory Commission as one of the “mental disorders
that may affect decisionmaking capacity” (2). The current
practice involving most potential subjects with probable
Alzheimer’s disease involves a “double consent” procedure
for clinical trials, i.e., consent or assent from the Alzhei-
mer’s disease subject along with a surrogate consent (5).
Even though this practice is acceptable in many situations,

there are strong reasons to develop reliable and valid meth-
ods to assess the decision-making capacity of persons with
Alzheimer’s disease (and other disorders that impair cogni-
tive functioning). First, the reliance on surrogate consent
becomes ethically more problematic as the risks of a study
increase or the potential benefits decrease (2). The exciting
prospects of developing novel approaches to treatment—
for instance, gene transfer-based therapies or cerebral cell
transplants—will create a need for close ethical scrutiny re-
garding the decision-making abilities of Alzheimer’s dis-
ease subjects. Both the risks and benefits of such novel ap-
proaches may be especially uncertain, making surrogate
consent more problematic. Second, as the field of Alzhei-
mer’s disease therapeutics moves in the direction of early
detection and prevention, more subjects with relatively
mild illness will be invited to participate in both therapeu-
tic and nontherapeutic research. While many affected indi-
viduals surely will be capable of giving consent, some will
not be capable even while they maintain their “social
graces” and their expressive abilities. There needs to be a
reliable and valid method of distinguishing the two groups,



Am J Psychiatry 158:5, May 2001 713

KIM, CAINE, CURRIER, ET AL.

especially given the likely acceleration of Alzheimer’s dis-
ease clinical research in the context of increased ethical
and policy concerns.

The assessment of a person’s capacity for consent can
be conceptualized as a two-stage process. First, the abili-
ties relevant to decision making are measured. A reliable
and valid instrument is important for this step, and strides
have been made in the past several years in this regard,
with the MacArthur instruments being the best tested in
both treatment and research consent contexts (6–9). Oth-
ers have used different instruments to measure the abili-
ties related to capacity of Alzheimer’s disease subjects to
consent to treatment (10). However, an instrument score
reflects only one factor in the capacity evaluation. The sec-
ond step is the clinical judgment that incorporates the
subject’s performance factors along with important con-
textual factors—the main one being the risk/benefit cal-
culus—to yield a dichotomous decision. The first task re-
quires an appraisal of the cognitive abilities relevant to
capacity and is focused on the patient/subject; the second
judges this information in a specific context to yield a cat-
egorical decision regarding “capacity.” Ideally, a study of
the capacity of Alzheimer’s disease subjects to provide in-
formed consent informs both steps.

There are three options for connecting the results of a
standardized instrument with the real world of clinical de-
cision making. One method is to set or establish an a priori
threshold for performance on the instrument itself (11).
This relies heavily on the theoretical assumptions and val-
ues of the investigators. A second method is to determine
a statistically defined (such as deviations from a standard
distribution) cutoff by using the performance of healthy
comparison subjects as a normative standard to distin-
guish between “impaired versus unimpaired” (6, 12) or
“competent versus incompetent” (10) persons. Using this
approach, researchers have shown that even mild-to-
moderate Alzheimer’s disease has significant impact on
treatment consent capacity (10). This method gives valu-
able comparison information, but the cutoff points gener-
ated remain arbitrary. A third approach employs the judg-
ments of expert capacity evaluators as a provisional gold
standard (13–16).

This study focuses on research consent rather than treat-
ment consent. We report here a criterion validation study
that used the judgments of three experts as a provisional
gold standard and compare the results with competency
categorizations based on normative values for a group of
subjects with mild-to-moderate Alzheimer’s dementia.

Method

The subjects in this study were recruited from the outpatient
Geriatric Neurology and Psychiatry Clinic at the Monroe Commu-
nity Hospital, an affiliate of the University of Rochester. The po-
tential subject pool was created by applying two criteria to all new
evaluations in that clinic during the preceding year: 1) a diagnosis
of probable Alzheimer’s disease based on the criteria of the Na-

tional Institute of Neurological and Communicative Disorders
and Stroke and the Alzheimer’s Disease and Related Disorders As-
sociation (17) and 2) a Mini-Mental State score of 18 or above. On
the basis of previous studies on treatment consent in subjects
with Alzheimer’s disease (10), the Mini-Mental State cutoff was
set low enough so that the study group would likely contain both
capable and incapable subjects. Of the 148 subjects meeting
these criteria, contact was established with 79 patients. The re-
maining potential subjects (N=69) were not contacted for several
reasons, such as they were unreachable despite repeated at-
tempts, their treating physicians advised against it, or they lived
too far away (reflecting the large number of consultations done by
this regional clinic). Of the 79 contacted, 38 refused, and four
were unable to complete the interview, thus yielding 37 com-
pleted interviews with usable data. Differences in mean age and
years of education between participants and nonparticipants
were not significant (78.7 versus 79.6 years and 13.8 versus 13.0
years, respectively), whereas the mean Mini-Mental State score of
the participants was slightly higher (23.5 versus 22.3) (t test in
which equal variance is not assumed: t=2.3, df=59.2, p=0.02). The
15 comparison subjects for the study were caretakers of persons
with Alzheimer’s disease from the same clinic. It was reasoned
that such a group would not only be comparable in age and edu-
cation as the Alzheimer’s disease subjects but also have personal
experience regarding Alzheimer’s disease to draw from in answer-
ing the capacity interview. Previous studies with comparably im-
paired Alzheimer’s disease patients showed that 15 comparison
subjects were sufficient to show significant differences in perfor-
mance between the two study groups (10).

This study was approved by the University of Rochester’s Re-
search Subjects Review Board. Written informed consent was ob-
tained from each participant after a full explanation of the study.
Whenever there was any doubt about the subject’s capacity, the
primary caregiver’s simultaneous written consent was also
obtained.

Almost all of the interviews were conducted at the subjects’
homes. All subjects in the study were administered the MacArthur
Competence Assessment Tool—Clinical Research Version (8, 9). It
has excellent content validity, and to our knowledge it is the only
instrument that assesses the full range of abilities relevant to ca-
pacity for giving informed consent to participate in research. It is
a second-generation instrument based on the experience of a
multicenter study of treatment capacity (18) and has been used in
persons with schizophrenia (9) and major depression (8) but not
dementia.

The MacArthur Competence Assessment Tool—Clinical Re-
search Version contains 21 pertinent disclosure elements of in-
formed consent, each given a rating of 0 (inadequate), 1 (partial),
or 2 (adequate). The items are structured under the four-abilities
model of competence discussed by Grisso and Appelbaum (12).
These abilities are 1) understanding of disclosed information
about the nature of the research project and its procedures (13
items); 2) appreciation of the effects of research participation (or
failure to participate) on subjects’ own situations (three items);
3) reasoning about participation (four items); and 4) ability to
communicate a choice (one item) (8). Data on the ability to com-
municate a choice will not be presented, since only one person in
the entire study group failed this portion of the interview.

The MacArthur Competence Assessment Tool—Clinical Re-
search Version is a semistructured interview that needs to be
adapted to reflect the content of individual protocols; for the
present study, the subjects were asked to consider a relatively
low-risk, hypothetical, placebo-controlled, double-blind clinical
trial of a new medication for the treatment of Alzheimer’s disease.
Even though the current practice of informed consent in Alzhei-
mer’s disease clinical trials of this sort involves “double consent,”
the familiar nature of the research design and the relatively trans-
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parent risk-potential benefit balance of such a trial, it was felt,
would facilitate the interpretation of the data. The process of
adapting the MacArthur Competence Assessment Tool—Clinical
Research Version to a particular situation is discussed in further
detail elsewhere (8); the version used for this study is available
from the authors. Comparisons of mean scores on the compe-
tence assessment tool of the Alzheimer’s disease and comparison
subjects were done by using two-tailed t tests in which equal vari-
ances were not assumed.

As part of their training, research staff members who adminis-
tered and scored the MacArthur Competence Assessment Tool—
Clinical Research Version were trained by receiving feedback on
six audiotaped interviews from Paul S. Appelbaum, M.D., one of
the developers of the tool. The first 10 Alzheimer’s disease sub-
jects were scored independently by the research assistant on the
project and the principal investigator (S.Y.H.K.); an additional 10
Alzheimer’s disease subjects were reviewed over the remaining
duration of the study to yield the 20 cases used for measurement
of interscorer reliability. For the measurement of interexaminer
reliability, eight Alzheimer’s disease subjects were interviewed
twice, each time by different interviewers, within 2 weeks of each
other; the second interviewer was masked from the results of the
first interview. Intraclass correlation coefficients (ICCs) were used
as the measure of reliability (19).

For the expert judgment validation, three psychiatrists (two ge-
riatric psychiatrists, one emergency room psychiatrist) who were
aware of the four-abilities model of capacity but blind to the com-
petence assessment tool scores independently listened to 18 au-
diotaped interviews of Alzheimer’s disease subjects. The 18 cases
were selected by the principal investigator (S.Y.H.K.) to represent

a wide range of performance on the competence assessment tool.
The expert clinicians were asked, “Given the kind of study in-
volved (with its risks and potential benefits), does this person
have enough abilities to give informed consent for him or her-
self?,” and were given four options: definitely capable, probably
capable, probably incapable, and definitely incapable. For the
purposes of analyses, “definitely” and “probably” were collapsed
in order to establish two dichotomous categories. Each of the 18
Alzheimer’s disease subjects selected for this validation study was
assigned a status of “capable” or “incapable” according to con-
sensus (three out of three) or majority (two out of three) vote.
Analyses were then performed to generate receiver operator char-
acteristic curves for each of the abilities measured by the Mac-
Arthur Competence Assessment Tool—Clinical Research Version.
Areas under the curve were calculated, and optimal cutoff points
were estimated for each ability.

These optimal cutoff points for each of the abilities were then
used to categorize the entire group of Alzheimer’s disease sub-
jects (N=37) as either capable or incapable of giving consent. For
comparison purposes, cutoff points based on normative values
were established by using a method similar to those employed by
other researchers (10, 13, 20), namely, setting the cutoff point at
some statistical level, in this case two standard deviations below
the comparison group mean. McNemar’s test (two-sided exact
test) was used to compare the results of the two methods.

Results

There were no significant differences in age, education,
or gender distributions between the two groups. The
mean ages of the Alzheimer’s disease and comparison
groups were 78.7 years (SD=5.8) and 75.5 years (SD=4.7),
respectively. Both groups were relatively well educated,
with a mean of 13.8 (SD=3.2) total years of education for
the Alzheimer’s disease group and 13.9 years (SD=2.1) for
the comparison subjects. Both groups had a similar pro-
portion of women (60% and 67%, respectively). At the time
of the study interview, the mean Mini-Mental State score
for the Alzheimer’s disease subjects was 22.9 (SD=3.8,
range=16–28), whereas for the comparison subjects it was
28.9 (SD=1.1, range=24–30) (t test in which equal variance
is not assumed: t=8.0, df=49.81, p<0.001).

Interscorer (same subject interview scored by two scor-
ers, N=20) and interexaminer (two separate interviews of
the same subject by different interviewers, N=8) reliability
were calculated for the abilities of understanding, appreci-
ation, and reasoning. Interscorer reliability was high (un-
derstanding: ICC=0.94 [F=31.5, df=19, 19, p<0.001]; appre-
ciation: ICC=0.90 [F=18.0, df=19, 19, p<0.001], reasoning:
ICC=0.80 [F=9.2, df=19, 19, p<0.001]). Interexaminer reli-
ability was lower (understanding: ICC=0.77 [F=7.5, df=7, 7,
p=0.008]; appreciation: ICC=0.68 [F=5.2, df=7, 7, p=0.02];
reasoning: ICC=0.82 [F=10.2, df=7, 7, p=0.003]).

On each of the abilities measured by the MacArthur
Competence Assessment Tool—Clinical Research Version,
the Alzheimer’s disease group performed significantly
worse than the comparison group (Table 1). For the 15
comparison subjects, the task appeared to be quite easy:
most scored perfectly on the abilities of understanding (10
subjects [67%] had a score of 26), appreciation (13 subjects

TABLE 1. Performance of Subjects With Alzheimer’s Dis-
ease and Elderly Comparison Subjects on Measures of
Competence to Provide Consent for Participation in a Clin-
ical Research Study

Competence Measure and Scorea

Subjects With 
Alzheimer’s 

Disease
(N=37)

Elderly
Comparison 

Subjects
(N=15)

N % N %
Understanding (score range=0–26)b

25 or 26 5 13.5 11 73.3
23 or 24 4 10.8 3 20.0
21 or 22 4 10.8 1 6.7
19 or 20 3 8.1 0 0.0
18 4 10.8 0 0.0
0–17 17 45.9 0 0.0

Appreciation (score range=0–6)c

5 or 6 17 45.9 15 100.0
3 or 4 9 24.3 0 0.0
1 or 2 8 21.6 0 0.0
0 3 8.1 0 0.0

Reasoning (score range=0–8)d

7 or 8 19 51.4 14 93.3
5 or 6 5 13.5 1 6.7
3 or 4 5 13.5 0 0.0
1 or 2 6 16.2 0 0.0
0 2 5.4 0 0.0

a From the MacArthur Competence Assessment Tool—Clinical Re-
search Version (8).

b Scores of the Alzheimer’s disease subjects (mean=16.59, SD=7.54)
were significantly lower than those of the comparison subjects
(mean=25.20, SD=1.32) (t=6.7, df=41.05, p<0.001).

c Scores of the Alzheimer’s disease subjects (mean=3.92, SD=2.03)
were significantly lower than those of the comparison subjects
(mean=5.87, SD=0.35) (t=5.6, df=41.94, p<0.001).

d Scores of the Alzheimer’s disease subjects (mean=5.54, SD=2.77)
were significantly lower than those of the comparison subjects
(mean=7.73, SD=0.59) (t=4.6, df=43.17, p<0.001).
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[87%] had a score of 6), and reasoning (13 subjects [87%]
had a score of 8).

How can these numbers be used to categorize the Alz-
heimer’s disease subjects as capable or incapable? This
question served as the rationale for the expert judgment
validation portion of the study. All three clinicians agreed
on the capacity status of 12 of the 16 subjects. (Two cases
were not used in this concordance calculation because
two of the three clinicians each had technical difficulties
with one tape and thus gave judgments on 17 cases each.
However, each of the two cases missing one clinician judg-
ment still showed agreement between the other two clini-
cians’ judgments; therefore, they were included in the re-
ceiver operator characteristic analysis.) The pairwise
kappa scores were 0.49 between clinicians 1 and 2 (p=
0.05), 0.76 between clinicians 1 and 3 (p=0.002), and 0.76
between clinicians 2 and 3 (p=0.002). The clinicians found
that 10 of the 18 Alzheimer’s disease subjects reviewed
were capable of giving consent to participate in the hypo-
thetical clinical trial.

The receiver operator characteristic analysis for the un-
derstanding, appreciation, and reasoning abilities from
the MacArthur Competence Assessment Tool—Clinical
Research Version were performed, with the categoriza-
tions of capacity status based on expert clinician judg-
ment used as the gold standard (Table 2, receiver operator
characteristic curves not shown). The areas under the
curve for understanding, appreciation, and reasoning as
tests of capacity status were 0.90 (95% confidence interval
[CI]=0.73–1.07), 0.86 (95% CI=0.66–1.05), and 0.88 (95%
CI=0.70–1.06), respectively. The optimal cutoff point for
each ability measure was defined as the point on the re-
ceiver operator characteristic curve closest to the coordi-
nates at which sensitivity=1.0 and specificity=1.0. The cut-
off points for understanding, appreciation, and reasoning
were 18 (sensitivity=90%, specificity=88%), 5 (sensitivity=
80%, specificity=100%), and 6 (sensitivity=100%, specific-
ity=75%), respectively.

Table 3 shows the application of these cutoff points to
the entire Alzheimer’s disease group of 37 subjects along
with the results of categorizing capacity status on the basis
of normative values. When cutoff scores based on expert
judgment were used, 62% (N=23 of 37) were rated as inca-
pable on at least one of the abilities measured by the com-
petence assessment tool. When cutoff scores based on
normative values (two standard deviations below the
comparison group mean) were used, 84% (N=31 of 37)
were found incapable on at least one measure (McNemar
Test, p=0.008, two-sided exact test). All 15 comparison
subjects would have met the cutoffs of the expert judg-
ment method and thus would have been found capable.

Discussion

The main goal of this study was to address a key issue in
competency research, namely how to translate data on de-

cisional impairment into categorical judgments about
competence, by comparing two methods. This is a rela-
tively new area of research, and the results should be seen
as preliminary with some limitations. Our study group was
small, as reflected in the discreteness of the receiver oper-
ator characteristic curves. The use of a hypothetical sce-
nario is an accepted methodology in competency research
(9, 10), but it is not as realistic as an actual consent pro-
cess. The gold standard used in this study was based on
the judgment of three clinicians. While this represents an
improvement over similar reports that employed even
fewer clinician judgments (13–15), the low number of ex-
perts has obvious limitations. Also, while the 75% concor-
dance rate among the clinicians allowed their judgments
to be used as a criterion standard, the 25% discordance
raises questions about the sources and implications of this
disagreement. Last, our expert judges noted the limita-
tions of basing their judgments on one event (interview
with the MacArthur Competence Assessment Tool—Clini-
cal Research Version), given only in audio format; thus,
their judgments were made under somewhat artificial
constraints.

TABLE 2. Sensitivity and Specificity of Cutoff Scores on
Measures of Competence in Providing Consent for Partici-
pation in a Clinical Research Study for Selected Subjects
With Alzheimer’s Disease (N=18)

Competence Measure and Cutoff Scorea

Sensitivity Specificity

Nb % Nc %
Understanding (scale range=0–26)

26 2 20 8 100
24 4 40 8 100
22 5 50 8 100
21 6 60 8 100
20 7 70 8 100
18d 9 90 7 88
17 9 90 5 63
16 9 90 4 50
15 9 90 3 38
11 9 90 1 13
10 10 100 1 13

Appreciation (scale range=0–6)
6 6 60 8 100
5d 8 80 8 100
4 8 80 3 38
3 9 90 3 38
2 10 100 3 38

Reasoning (scale range=0–8)
8 7 70 7 88
7 7 70 6 75
6d 10 100 6 75
4 10 100 5 63
3 10 100 3 38
2 10 100 1 13

a From the MacArthur Competence Assessment Tool—Clinical Re-
search Version (8); only actual scores are shown.

b Of the subjects deemed capable of providing consent per expert
judgment (N=10), those who scored at or above the respective cut-
off threshold.

c Of the subjects deemed incapable of providing consent per expert
judgment (N=8), those who scored below the respective cutoff
threshold.

d Optimal cutoff point, defined as the point on the receiver operator
characteristic curve closest to the coordinates at which sensitivity=
1.0 and specificity=1.0.
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Despite these limitations, several points are worth not-
ing. First, a standardized measure of abilities relevant to
capacity was adapted for use in persons with Alzheimer’s
disease and yielded reliable measurements of decisional
impairment. Interscorer and interexaminer reliability
were high; it is not surprising that the latter was lower. The
instrument is a semistructured interview. While most in-
terviews lasted 15–25 minutes, some of the Alzheimer’s
disease subjects took longer because the interviewer had
to carefully probe the subjects’ responses and proceed at
the pace best tolerated by each. This inevitably introduced
variability in performance between interviews and will af-
fect routine use of the MacArthur Competence Assess-
ment Tool—Clinical Research Version in this population.

Second, a three-psychiatrist expert judgment criterion
proved to be a reliable provisional standard for criterion
validation, with good overall agreement (75%) and ade-
quate kappa scores (ranging from 0.49 to 0.76). Cutoff
points on the competence assessment tool with reason-
able sensitivities and specificities were ascertainable
through this method. However, the specific cutoff scores
found in this study may be useful for decision making only
in studies of similar risks and potential benefits, as well as
of comparable study design complexity. It is important to
remember that the goal in using the expert judgment vali-
dation was not to provide cutoff points to be used me-
chanically with the MacArthur Competence Assessment
Tool—Clinical Research Version for all contexts. Such a
procedure would be meaningless in a risk-related model
of competence.

Third, it seems that even relatively mild dementia can
have a significant impact on Alzheimer’s disease subjects’
decision-making abilities as compared to normal com-
parison subjects. In this mildly to moderately impaired
Alzheimer’s disease group, 62% (per expert judgment) to
84% (per normative standards) of Alzheimer’s disease
subjects were rated as incapacitated on at least one deci-
sion-making ability. In contrast, the elderly comparison
subjects performed the task with ease. This finding on ca-
pacity for research consent is consistent with previous
findings by Marson et al. (10) on capacity for providing
treatment consent among similarly impaired Alzheimer’s
disease subjects.

Fourth, there was a discrepancy between cutoff scores
based on normative values versus those based on expert
judgment. Since an expert judgment criterion may carry
more ethical weight than an arbitrary cutoff based on
normative values, this is an important finding. The ex-
perts tended to be more “lenient,” which was not predict-
able a priori and speaks to the need to empirically exam-
ine the validity of proposed methods for categorizing
impaired persons as capable or incapable. In this climate
of increasing calls for formal capacity assessments (1, 2),
the validity of a proposed assessment method must be
carefully evaluated.

Finally, it cannot be determined from this study
whether the “leniency” of the expert judges reflected a
bias in favor of research, a bias in favor of the strengths of
the subjects, or some other bias, if at all. There may be a
complex relationship between the performance level of
the subject, the context of the research scenario (the com-
plexity of research design, the risk and potential benefits
of the study, etc.), and the clinical judgments brought to
bear on those factors. In the future, if competency re-
search is to be action guiding, this complex relationship
between the various components of the capacity determi-
nation process must be systematically studied.
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TABLE 3. Competence of Subjects With Alzheimer’s Disease (N=37) in Providing Consent for Participation in a Clinical Re-
search Study, per Cutoff Scores Determined by Expert Judgment Versus Normative Values

Competence Measurea

Expert Judgment Normative Values

pd
Cutoff
Scoreb

Subjects Capable of Consenting Cutoff
Scorec

Subjects Capable of Consenting

N % N %
Understanding (scale range=0–26) ≥18 20 54 ≥23 9 24 0.001
Appreciation (scale range=0–6) ≥5 17 46 6 12 32 0.06
Reasoning (scale range=0–8) ≥6 24 65 ≥7 19 51 0.06
a From the MacArthur Competence Assessment Tool—Clinical Research Version (8).
b Per receiver operator characteristic analysis that used the judgment of three experts as the basis for determining true capacity and incapacity

to consent.
c Represents two standard deviations below the comparison group mean.
d McNemar’s two-sided exact test.
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