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Abstract—Objective: To examine the contribution of neuropsychological test performance to treatment decision-making
capacity in community volunteers with mild to moderate dementia. Methods: The authors recruited volunteers (44 men, 44
women) with mild to moderate dementia from the community. Subjects completed a battery of 11 neuropsychological tests
that assessed auditory and visual attention, logical memory, language, and executive function. To measure decision
making capacity, the authors administered the Capacity to Consent to Treatment Interview, the Hopemont Capacity
Assessment Interview, and the MacCarthur Competence Assessment Tool—Treatment. Each of these instruments individ-
ually scores four decisional abilities serving capacity: understanding, appreciation, reasoning, and expression of choice.
The authors used principal components analysis to generate component scores for each ability across instruments, and to
extract principal components for neuropsychological performance. Results: Multiple linear regression analyses demon-
strated that neuropsychological performance significantly predicted all four abilities. Specifically, it predicted 77.8% of the
common variance for understanding, 39.4% for reasoning, 24.6% for appreciation, and 10.2% for expression of choice.
Except for reasoning and appreciation, neuropsychological predictor (�) profiles were unique for each ability. Conclusions:
Neuropsychological performance substantially and differentially predicted capacity for treatment decisions in individuals
with mild to moderate dementia. Relationships between elemental cognitive function and decisional capacity may differ in
individuals whose decisional capacity is impaired by other disorders, such as mental illness.
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Capacity for treatment decisions hinges on four legal
standards, or abilities1-4: understanding (comprehen-
sion of diagnostic and treatment information), appre-
ciation (personalization of information through
integration with one’s values, beliefs, and expecta-
tions), reasoning (evaluation of treatment alterna-
tives in light of potential consequences for everyday
life), and expression of choice (communication of a
treatment decision). This taxonomy corresponds
broadly to cognitive models for making treatment
decisions.5,6 Each ability is necessary for an intact
decision-making capacity.7

Capacity evaluations are invariably consequential
for both patient and treaters, but assessment proce-
dures and outcomes are inconsistent.8,9 Reasons in-
clude clinicians’ misconceptions10,11 and the intrusion
of personal values12-15 or professional bias4,16 into the
assessment process. Not surprisingly, physician
proxies do not accurately predict patients’ treatment
preferences.17,18 Recognizing the inherent limitations
of conventional capacity assessments, federal prac-

tice guidelines for psychologists19 recommend supple-
mentation with specific instruments. Three such
instruments are the Capacity to Consent to Treatment
Interview (CCTI),20 the Hopemont Capacity Assess-
ment Interview (HCAI),21 and the MacCarthur Compe-
tence Assessment Tool—Treatment (MacCAT-T).22

While these instruments advance efforts to improve
objectivity in capacity assessments, they yield only
mixed results for convergent validity with respect to
individual treatment decisional abilities.23

It is logical to examine the neuropsychological cor-
relates of decisional abilities for ways in which to
refine their assessment,8,19,24 and preliminary studies
are encouraging with respect to the feasibility of this
approach.8,25,26 The authors evaluated the contribu-
tion of neuropsychological task performance to deci-
sional abilities in community volunteers with mild to
moderate dementia. They hypothesized that each
ability would be significantly predicted by a distinct
subset of neuropsychological tasks, and that under-
standing would be most, and expression of choice
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least, strongly associated with neuropsychological
performance measures.

Methods. Subjects. The sample consisted of 44 men and 44
women. All subjects had intact primary attentional ability (de-
fined by at least low average Digit Span combined score, equal to
a standard score � 6). Mean � SD age was 74.9 � 6.2 years, and
mean educational achievement was 13.9 � 3.1 grade levels.

Recruitment procedure. Potential subjects were recruited
from the community using fliers distributed in hospital waiting
rooms, senior centers, and senior housing; and advertisements
placed in local newspapers, council of aging newsletters, and an
Alzheimer association newsletter. A total of 290 individuals called
to express interest in the study, either on behalf of themselves or
their partner. To exclude individuals with psychiatric conditions
that might interfere with cognition, all potential participants were
screened with the Geriatric Depression Scale Short Form27 (GDS)
and the Brief Symptom Inventory28 (BSI). Sixteen (5.5%) callers
with a GDS raw score �10 (of 15) or a BSI T score �70 were
excluded.

Potential study participants (n � 274) were next screened with
the Telephone Interview for Cognitive Status29 (TICS-M), which
assesses orientation, 10-word memory, naming, nonverbal praxis,
attention, and calculation. The TICS-M was modified to include
assessment of delayed recall of the 10-word list (total possible
score � 50). Callers with a score less than 30, or those with a score
between 30 and 39 who expressed concern about their memory,
were considered for the dementia group. Callers with a score �40
were tentatively assigned to a nondemented comparison group.

Informed consent procedure. Information about the study was
disclosed in simple direct language, both orally and in written
format, to maximize comprehension.30 Participants were informed
that they could discontinue participation at any time. Written
informed consent was obtained after a complete description of the
study had been provided. Only one subject had a guardian; in that
case both subject and guardian completed the written informed
consent procedure. Subjects were compensated financially for
their time. The institutional Human Studies Subcommittee ap-
proved this study.

Diagnostic procedure for dementia group. Potential dementia
group subjects (n � 154) next completed the 94-item Dementia
Diagnostic Screening Questionnaire31 (DDSQ), with the help of a
caregiver if needed, and submitted medical records. The DDSQ
asks about subjective memory difficulties and risk factors for spe-
cific dementia subtypes. Consensus (R.G. and J.M.) clinical diag-
noses of DSM-IV dementia were made on the basis of TICS-M
scores, DDSQ responses, and medical records. This procedure ex-
cluded 34 (22.1%) callers for whom a clinical dementia diagnosis
could not be confirmed. In addition, 28 (18.2%) callers declined to
participate further, two were too cognitively impaired to complete
neuropsychological testing, one died before completing the study,
and another was excluded for administrative reasons.

Forty-eight of the remaining 88 dementia subjects had TICS-M
scores of 31 or greater, and 40 subjects had TICS-M scores of 30 or
less. These cut-off scores have been shown to distinguish mild and
moderate dementia,32 and corresponded to 2.0 standard deviations
below the comparison group mean. Individuals were included
without regard to dementia subtype so that the sample would
reflect a typical community population. Information from the
DDSQ was used to subtype this group as follows: vascular demen-
tia, 25 (28.4%); probable Alzheimer dementia, 3 (3.4%); possible
Alzheimer dementia, 31 (35.2%); PD, 1 (1.1%); traumatic brain
injury, 1 (1.1%); and multiple etiologies (i.e., two or more of: vas-
cular dementia, possible or probable Alzheimer dementia, PD,
traumatic brain injury, alcohol dementia, or “other”), 27 (30.7%).

Screening procedure for comparison group. Potential subjects
for the healthy comparison group (n � 120) completed the 37-item
Health Screening Questionnaire33 to exclude individuals with
health problems that could cause cognitive impairment (e.g.,
“Have you ever had a stroke or TIA?”). Seventeen (14.2%) individ-
uals were excluded for health reasons. Another 13 (10.8%) individ-
uals declined further participation and two were excluded for
administrative reasons. Thus, the comparison group consisted of
88 healthy volunteers.

Decision capacity assessment instruments. Three instruments
were chosen for their prominence in the field: the MacCarthur
Competence Assessment Tool–Treatment34 (MacCAT-T); the

Hopemont Capacity Assessment Interview21 (HCAI); and the Clin-
ical Competency Test Interview35 (CCTI). All three utilize hypo-
thetical vignettes or actual diagnosis and treatment information,
followed by a series of probing questions, to generate a score for
each decisional ability.

The CCTI is based on two clinical vignettes (a neoplasm condi-
tion and a cardiac condition) presented orally and in writing at a
fifth- to sixth-grade reading level. Inter-rater reliability on this
instrument is high (r � 0.83 for interval scales, and r � 0.96 for
categorical scales).35 The HCAI consists of two clinical vignettes
(treatment of an eye infection and administration of cardiopulmo-
nary resuscitation) that are presented after general concepts of
choice, risk, and benefit have been reviewed. Pilot data (n � 17)
suggest that inter-rater agreement is high (r � 0.93). The
MacCAT-T utilizes a semistructured interview to guide the clini-
cian through an assessment of capacity to make an actual treat-
ment decision. For research purposes, a standardized vignette was
developed36 that involves choosing between amputation and surgi-
cal management of a non-healing toe ulcer. Inter-rater reliability
is similar to that for CCTI and HCAI (r � 0.87). Administration
order was counterbalanced to avoid order effects.

Neuropsychological testing. Participants completed a neuro-
psychological battery consisting of 11 tests: Wechsler Memory
Scale, third edition37 (Digit Span forward and backward and Logi-
cal Memory I and II subtests), Wechsler Adult Intelligence Scale,
third edition38 (Vocabulary subtest), Trails A and B39, Visual
Search and Attention Test40 (VSAT), Boston Naming Test41 (BNT),
Controlled Oral Word Association Test42 (COWA or FAS), and the
Mazes Test43 (Large Print Version), which is time-limited. Vocab-
ulary performance was scored as 2 � fully correct, 1 � partially
correct. Summed results for digits forward and backward, and
VSAT total score, were used in the analyses.

Testing was done at various locations (e.g., medical center,
senior center, home) based on subject preference. Test sessions
lasted approximately 120 minutes. Participants were given at
least one break and were offered additional breaks throughout
testing to minimize fatigue.

Statistical analyses. Principal Components Analysis (PCA)
was applied to dementia group ability scores across measures.
This approach yielded a more stable and valid measure of each
ability (i.e., less subject to the idiosyncrasies of each instrument)23

while reducing the number of dependent variables (from 12 to 4).
PCA was also applied to dementia group neuropsychological per-
formance data for data reduction because their number was large
relative to sample size, and they are highly intercorrelated. Neu-
ropsychological principal components were rotated using Equa-
max criteria (SPSS 12.0). A series of stepwise linear regressions
was conducted with scores for each decisional ability principal
component as the dependent variable and neuropsychological com-
ponent scores as independent variables. Only components with
eigenvalues � 1 were considered. Probability of F to enter was
0.05, probability of F to remove was 0.1. Significance levels are
two-tailed. SPSS 12.0 was used for all statistical analyses.

Results. Ability scores for the dementia group are pro-
vided in table 1. Understanding scores across the three
instruments showed the widest, and expression of choice
the narrowest, range. Understanding scores yielded a sin-
gle component (eigenvalue 2.397) that accounted for 79.9%
of total variance; the range of loadings was 0.891 to 0.898.
Appreciation scores produced a single component (1.348,
44.9% of total variance, loadings 0.631 to 0.704). Reason-
ing scores gave rise to a single component (1.669, 55.6% of
total variance, loadings 0.706 to 0.804). Expression of
choice scores produced two components. The first (1.338,
44.6% of total variance) contained positive loadings for
CCTI (0.855), MacCAT-T (0.525), and HCAI (0.575) choice.
The second (1.070, 35.7% of total variance) contained the
higher positive loading for MacCAT-T choice (0.755); the
larger, but negative, loading for HCAI choice (–0.707); and
no loading for CCTI choice (0.013). This second component
was not considered further.

Neuropsychological performance data for subjects and
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comparison group are summarized in table 2. Three com-
ponents (eigenvalues 4.586, 1.399, 1.170) accounted for
45.9%, 14.0%, and 11.7% of total variance in the dementia
group. Component 1 included immediate (0.913) and de-
layed (0.926) logical memory, and Boston naming test
(0.600). Component 2 included Trails A (–0.798) and B
(–0.676), mazes (0.846), and total VSAT (0.607). Compo-
nent 3 included digits composite score (0.734), FAS Test
(0.836), and vocabulary (0.722). Content analysis sug-
gested component 1 represented verbal retrieval; compo-
nent 2 represented executive logical control or problem
solving (planning, inhibition, flexibility); and component 3
represented general knowledge and executive motivational
control (initiation, sustaining).

Stepwise linear regression (table 3) revealed that un-
derstanding in the dementia group was significantly pre-
dicted by all three neuropsychological components.
Component 1 accounted for 57.3%, component 3 for an
additional 12.3%, and component 2 for an additional 8.2%
of understanding total variance. For appreciation, compo-
nent 1 accounted for 11.3%, component 2 for an additional
8.0%, and component 3 for an additional 5.3% of total
variance. Reasoning, like understanding, was predicted
mainly by component 1 (19.9% of total variance), with com-

ponents 2 and 3 accounting for an additional 11.6% and
7.9% of total variance. The main choice component was
predicted by neuropsychological components 1 and 3 in
equal measure (5.2% and 5.0% of total variance), but was
not related to neuropsychological component 2. Overall,
neuropsychological performance accounted for 77.9% of un-
derstanding, 24.6% of appreciation, 39.5% of reasoning,
and 10.2% of choice variance.

For most capacity components, predictor (�) profiles
were distinct. Component 1 (verbal retrieval) dominated
the profile for understanding, followed by components 3
(knowledge/motivation) and 2 (problem solving). Compo-
nent 1 also had the largest contribution to reasoning, but it
was much less dominant with respect to the other compo-
nents, and in contrast to understanding the contribution of
component 2 was greater than that for component 3. The
neuropsychological profile for appreciation closely paral-
leled that for reasoning, but indicated a consistently
smaller contribution from neuropsychological performance.
Finally, choice was unrelated to component 2, and had
nearly identical contributions from components 1 and 3.
Understanding was most, and choice least, predicted by
neuropsychological performance.

Table 1 Mean decisional ability scores in dementia group

MacCAT-T* HCAI CCTI

Decisional ability Mean (SD) Range Mean (SD) Range Mean (SD) Range

Understanding 16.95 (4.10) 4–23 24.22 (3.32) 11–28 46.02 (13.74) 7–70

Appreciation 3.80 (0.53) 1–4 1.66 (0.52) 0–2 4.98 (1.58) 1–8

Reasoning 6.68 (1.30) 3–8 5.10 (1.28) 0–6 3.91 (1.92) 0–8

Expression of choice 1.97 (0.18) 1–2 5.80 (0.55) 4–6 5.74 (0.80) 2–6

* MacCAT-T subscale scores are reported as actual scores rather than subscale score divided by the number of subscale items.

MacCAT-T � MacCarthur Competence Assessment Tool—Treatment; HCAI � Hopemont Capacity Assessment Interview; CCTI �
Capacity to Consent to Treatment Interview.

Table 2 Neuropsychological performance with and without dementia

Neuropsychological test
Dementia group,

mean (SD)
Comparison group,

mean (SD) t p df*

Digits (number of correct trials [forward � backward]) 17.1 (4.2) 18.4 (4.1) 2.04 0.043 174

FAS Test† (total distinct words within 60 seconds) 35.3 (12.5) 40.2 (11.8) 2.69 0.008 174

Logical Memory, Immediate (story units recalled) 33.6 (12.2) 41.5 (8.7) 4.91 �0.0005 157.2

Logical Memory, Delayed (story units recalled) 18.0 (10.0) 25.7 (7.0) 5.97 �0.0005 156.3

Trail Making, Part A (seconds) 52.2 (42.3) 39.1 (13.1) –2.76 0.007 103.6

Trail Making, Part B (seconds) 149.2 (82.7) 89.8 (33.1) –6.23 �0.0005 114.2

WAIS Vocabulary (total correct definitions) 41.0 (12.8) 47.7 (9.3) 3.98 �0.0005 159.1

Boston Naming Test (total non-cued correct responses) 49.6 (10.7) 55.8 (3.5) 5.10 �0.0005 105.6

Mazes (total correctly completed mazes) 19.4 (4.8) 22.2 (3.3) 4.58 �0.0005 155.9

VSAT (total correct targets within 60 seconds) 156.8 (52.2) 183.8 (35.0) 4.04 �0.0005 151.9

Age, y 75.3 (6.2) 72.2 (6.5) –3.21 0.002 174

Education (grades completed) 13.9 (3.0) 14.0 (2.7) 0.33 0.739 174

* Degrees of freedom less than 174 indicate that variances were unequal by Levene’s test.
† The FAS Test is also known as the Controlled Oral Word Association (COWA) Test.

WAIS � Wechsler Adult Intelligence Scale; VSAT � Visual Search and Attention Test.
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Discussion. The principal finding of this study is
that performance on a neuropsychological test bat-
tery significantly predicted each treatment deci-
sional ability in a sample of community volunteers
with mild to moderate dementia of diverse etiologies.
Notably, the neuropsychological predictors examined
in this study explained 78% of the common variance
in understanding, 39.5% of the common variance in
reasoning, and almost 25% of the common variance
in appreciation. In contrast to previous studies, neu-
ropsychological task performance significantly pre-
dicted all four decisional abilities, and it also
accounted for larger portions of variance for each
ability. The use of principal component scores, which
captured the common variance across instruments
for each ability and excluded idiosyncratic variance
associated with each instrument, may account for
these differences.

Except for reasoning and appreciation, neuropsy-
chological performance predictor profiles for each
ability were distinct. The distinctness of the predic-
tor profiles provides support for the construct valid-
ity of the current decisional capacity model, which
considers understanding, appreciation, reasoning,
and expression of choice to be discrete elements of
decision-making capacity. The similarity of predictor
profiles for appreciation and reasoning suggests they
may utilize substantially equivalent or overlapping
cognitive mechanisms. However, Grisso and Appel-
baum found that impairments in appreciation and
reasoning were relatively independent of one an-
other in a heterogeneous patient sample,44 implying
that each of these abilities depends upon more or
less discrete cognitive processes. This inconsistency
may reflect greater homogeneity of the present sam-
ple. Thus, impairments in appreciation and reason-
ing may evolve in tandem in patients with mild to

moderate dementia, but be more differentially af-
fected by other disorders, such as psychiatric illness.
For example, appreciation may be relatively more
impaired in patients with certain delusional beliefs.
This serves as a reminder that individual factors
beyond those reliably indexed by neuropsychological
task performance contribute to variance in decisional
abilities, and that neuropsychological assessment is
not a substitute for clinical assessment.

Expression of choice produced two principal com-
ponents. The first had substantial positive loadings
from all three instruments and was weakly predicted
by verbal retrieval and knowledge/motivation compo-
nents. The second component was not interpretable
because two loadings were in opposite directions and
orthogonal to the third. The consistently narrow
range of scores for this ability, relative to the others,
probably contributed to the low predictability. In
practice, most community-dwelling patients with
mild to moderate dementia will be able to express a
treatment choice, even if their ability to understand,
appreciate, or reason is inadequate to support the
choice.

This study is limited in a number of ways. Al-
though the sample size was considerably larger than
those reported in previous studies, it may not have
been large enough to accurately represent the factor
structure of neuropsychological performance in the
population of community-dwelling individuals with
mild to moderate dementia. Similarly, although our
neuropsychological battery was fairly comprehensive
compared to previous studies of treatment decision
capacity, our findings are restricted to the neuropsy-
chological tests employed. An even more extensive
neuropsychological battery, or one using different
tests, may yield different results. Subjects’ responses
to hypothetical treatment scenarios may differ from

Table 3 Stepwise linear regression results for ability components

Sum of
squares df

Mean
square F p R R2

Neuropsychological
components Beta p

Understanding

Regression 67.75 3 22.58 98.52 0.000 0.882 0.779 Verbal retrieval [1] 0.757 0.000

Residual 19.25 84 0.23 Knowledge/motivation [3] 0.351 0.000

Problem solving [2] 0.287 0.000

Appreciation

Regression 21.42 3 7.14 9.14 0.000 0.496 0.246 Verbal retrieval [1] 0.337 0.001

Residual 65.58 84 0.78 Problem solving [2] 0.283 0.004

Knowledge/motivation [3] 0.230 0.017

Reasoning

Regression 34.37 3 11.46 18.29 0.000 0.629 0.395 Verbal retrieval [1] 0.447 0.000

Residual 52.63 84 0.63 Problem solving [2] 0.341 0.000

Knowledge/motivation [3] 0.282 0.001

Choice

Regression 8.89 2 4.44 4.84 0.010 0.320 0.102 Verbal retrieval [1] 0.228 0.029

Residual 78.11 85 0.92 Knowledge/motivation [3] 0.224 0.032
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their responses in real treatment situations involv-
ing a current and active medical condition. Finally,
the etiologically diverse nature of the dementia
group limits generalizability of these findings to spe-
cific types of dementia, as etiologically distinct de-
mentias may demonstrate unique patterns of
impairment. However, this diversity is also a
strength of the present study, because the relation-
ships demonstrated here are not likely limited to any
dementia subtype.

Verbal retrieval was the strongest single predictor
of each decisional ability. This may reflect the fact
that all of these instruments present information in
an exclusively verbal format, and so draw heavily
upon verbal information processing mechanisms, in-
cluding retrieval; or it may be that decision-making
is an intrinsically verbal process. Future studies
should examine the contribution of other verbal in-
formation processing elements to decisional capacity,
and explore the feasibility and effectiveness of alter-
native information presentation formats.

Neuropsychological components predicted much
more understanding variance than they did for other
abilities. The strong relationship between under-
standing and neuropsychological test scores is simi-
lar to other research,45,46 showing that understanding
is more strongly related to neuropsychological tests
than are other decisional abilities, indicating that
understanding may be the most cognitively mediated
consent task. This result may also reflect a relatively
greater internal consistency of the understanding
construct within and across instruments, or the
choice of neuropsychological tasks employed here, or
both. Specifically, the mental processes represented
by existing understanding constructs may draw upon
verbal retrieval more heavily than other ability con-
structs, because verbal retrieval accounted for a
much larger portion of the shared variance with un-
derstanding than did other neuropsychological com-
ponents. Not surprisingly, the tasks utilized by these
capacity instruments to operationalize understand-
ing resemble those used to test logical memory,
which was a main element of the verbal retrieval
component. Subsequent studies should employ a
broader range of neuropsychological tasks, and ex-
plore whether there are subcomponents of reasoning
and appreciation that relate more strongly to neuro-
psychological performance. It is also possible that
the greater range of scores on understanding, com-
pared to ranges observed for other abilities, made it
easier to detect a relationship between this ability
and neuropsychological performance. The second and
third neuropsychological components represent com-
posites of cognitive processes usually viewed as rela-
tively independent; whether these results accurately
depict a replicable data structure in the reference
population, or reflect idiosyncratic features of our
study sample (such as dementia subtypes), awaits
further study.

The present findings suggest that neuropsychologi-
cal assessment may improve the validity and reliability

of capacity evaluations by elucidating the cognitive pro-
cesses essential to each decisional ability. A detailed
understanding of the neuropsychological underpinning
for decisional abilities may facilitate the crafting of
more refined instruments that minimize individual
and subjective evaluator factors. In addition, such re-
search could lead to modifications of information pre-
sentation formats that compensate more effectively for
deficits in memory, auditory and visual attention, and
language. The unique relationships between the cogni-
tive processes indexed here and capacity also provide a
basis for testable hypotheses regarding how various
disease processes may differentially affect decisional
abilities.
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