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Abstract

Objective—Investigators conducting Alzheimer’s disease (AD) research need to consider 

participants’ capacity to consent. Cognitive functioning is a significant predictor of decisional 

capacity, but there is a dearth of information on the influence of neuropsychiatric symptoms in AD 

on decisional capacity. We examined the rates of decisional capacity associated with two types of 

research protocols, and the association of capacity with neuropsychiatric symptoms and other 

participant characteristics.

Methods—We comprehensively evaluated decisional capacity among 64 patients with mild-to-

moderate AD and 70 healthy comparison (HC) subjects randomized to consider either a medium 

risk or higher risk hypothetical research protocol. Additional measures included 

sociodemographics, cognitive deficits, and neuropsychiatric symptoms.

Results—Twenty AD patients (31.3%) and 67 HCs (95.7%) were deemed capable; 44 AD 

patients (68.8%) and 3 HCs (4.3%) incapable of consent. Age, education, and severity of cognitive 

deficits were associated with incapable status; there were no significant associations with severity 

of neuropsychiatric symptoms or protocol risk level.

Conclusions—Findings highlight the importance of understanding of capacity and its 

assessment among people with AD, rather than treating AD diagnosis as synonymous with 
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impaired capacity. As novel treatments move from bench to bedside, methods of assessing and 

addressing capacity impairment must similarly advance.

Clinical Implications—In assessing research consent capacity, use structured assessments with 

population specific cut scores interpreted in the context of the person’s background including 

education, culture, and language. Individuals should be encouraged to execute research proxy 

documents when able.

Introduction

Alzheimer’s disease (AD) affected 5.3 million people in the United States in 2015, and is 

associated with more than $200 billion in annual health care costs (Alzheimer's Association, 

2015; Hoyert & Xu, 2012). With no foreseeable cure, present hopes are tied to novel 

approaches to better manage AD and/or slow disease progression. Treatment advances will 

require increased clinical research, in turn increasing the need to enroll participants with 

AD. However, as is the case when testing any novel intervention, unanticipated risks are 

likely and benefits uncertain.

A key problem in AD clinical research is determining whether participants have capacity to 

consent. AD is a risk factor for impaired decisional capacity, but some patients retain 

consent capacity in some research contexts. Kim et al. (2001), Karlawish et al. (2008), and 

Warner et al. (2008) found, respectively, that 55.6%, 52.5%, and 23.9% of patients with 

mild-to moderate AD were capable to consent to a placebo-controlled clinical trial. 

Although the variation between the two former studies and the latter may be due to 

methodological differences in the studies of consent, another possibility is variation in the 

clinical trials that participants were being asked to consider. Risks of false-positive versus 

false-negative determinations vary based on the nature of specific clinical trials, as well as 

the inherent complexity of a particular trial. Using the majority opinion of expert raters, Kim 

et al. (2011) found that 61.7% of participants with AD were capable of appointing a proxy 

for research decision making, whereas 41.4% were capable of consenting to a randomized 

drug trial, and only 15.6% were capable of consenting to neurosurgical trial. Further work is 

needed to develop a deeper understanding of the participant characteristics, as well as 

protocol-level variables that may be associated with impaired capacity among people with 

AD.

Severity of cognitive deficits is a significant predictor of impaired decisional capacity 

(Palmer & Savla, 2007; Palmer, Savla, & Harmell, 2012). However, in addition to the 

cognitive deficits that typify AD, this disorder is frequently associated with neuropsychiatric 

symptoms such as mood disturbances, delusions, hallucinations, and agitation (Burke, Hall, 

& Tariot, 2013; Cantillon, De La Puente, & Palmer, 1998; Cummings & Zhong, 2015). Such 

neuropsychiatric symptoms exert a profound adverse impact, including increased caregiver 

burden and early institutionalization of patients. To our knowledge, however, no prior 

published studies have examined the influence of neuropsychiatric symptoms in AD on 

decisional capacity.

The goals of the present study were to: 1) obtain further empirical evidence regarding rates 

of impaired capacity to consent to clinical trials among people with mild-to-moderate AD 
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relative to healthy comparison (HC) subjects; and 2) identify factors associated with capable 

versus incapable research consent status. Potential predictive factors included diagnosis, 

sociodemographics, neuropsychiatric symptoms, cognitive functioning, and clinical trial 

type. Each participant was randomized to consider one of two hypothetical but realistic 

protocols: a phase III clinical trial of an investigational cholinomimetic medication 

(hereafter referred to as “medium risk” protocol) vs. a phase II trial of a novel 

immunotherapeutic agent targeting beta-amyloid deposits (“higher risk” protocol).

We hypothesized that: 1) AD would be a significant risk factor for impaired decisional 

capacity; and 2) age, education, severity of neuropsychiatric symptoms, severity of cognitive 

deficits, and clinical trial type would differ between capable versus incapable participants. 

We also examined the degree to which a 5-item questionnaire was associated with capacity 

determinations made through a more comprehensive process. This comparison was included 

to determine whether a brief set of questions that can be incorporated into virtually any 

consent process with minimal participant or protocol burden could help identify those 

participants warranting a more extensive/comprehensive capacity evaluation.

Methods

Participants

Participants included 64 people with possible or probable AD of mild-to-moderate severity, 

and 70 age-comparable healthy comparison (HC) subjects. The data were collected as part 

of a larger study on the effectiveness of multimedia consent procedures, but the focus of the 

present report is on predicting decisional capacity under routine consent conditions (none of 

the participants in the current report received consent via an enhanced or multimedia 

presentation). Participants with AD were recruited through the University of California, San 

Diego (UC San Diego) Shiley-Marcos Alzheimer’s Disease Research Center (ADRC), AD 

caregiver support groups, UC San Diego Advanced Center for Innovation in Services and 

Intervention Research (ACISIR), memory care centers, physician referrals, community 

events, and word of mouth. Recruitment of HC subjects included the Stein Institute for 

Research on Aging, ACISIR, and ADRC, word of mouth, local retirement homes and senior 

centers, postings on craigslist.com, and flyers posted in the community. Inclusion criteria 

included: (a) possible or probable AD (patients only), (b) MMSE total score ≥ 15, (c) age ≥ 

50 years, (d) fluency in English, and (e) written informed consent from the participant, or 

written assent from the participant with consent from a legally authorized representative. 

Exclusion criteria included: (a) other neurologic conditions potentially affecting cognition 

and (b) physical/medical conditions precluding the participant from completing the study 

procedures or assessments. Potential HC subjects were also excluded if they had a known 

history of any significant mental health condition that could impair neurocognitive 

functioning.

Diagnosis of AD was generally pre-established by the recruitment site and is the type of 

diagnostic information that recruiters for AD research generally access when first 

approaching and consenting people for possible participation. For HCs, the absence of 

current or past neuropsychiatric disorders was established with the Mini International 

Palmer et al. Page 3

Clin Gerontol. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://craigslist.com


Neuropsychiatric Interview (Sheehan, Lecrubier, & Sheehan, 1998). This study was 

reviewed and approved by the UC San Diego Human Research Protections Program.

Measures and procedures

To minimize participant burden, the study procedures and assessments were provided over 

two study visits (usually over two consecutive days). All measures administered during 

those two days, with the exception of the simulated consent and 5-item questionnaire, were 

administered by the same research associate (RA-1). A second research associated (RA-2) 

was responsible for completing the simulated consent process and the 5-item questionnaire. 

Training of study personnel was overseen by the first author (BWP) in conjunction with a 

trained and experienced study coordinator.

Day 1

In addition to completing screening and consent for this study itself, the following 

assessments were conducted on the first day with each participant:

Demographic information—Age, education, gender, and ethnic background 

(dichotomized as non-Latino Caucasian or other ethnic background) were collected through 

interview and/or review of available records.

Cognitive measures—Cognitive impairment was evaluated by RA-1 with the Mini 

Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975), the Montreal 

Cognitive Assessment (MoCA; Nasreddine et al., 2005) and the Mattis Dementia Rating 

Scale – Second Edition (DRS-II; Jurica, Leitten, & Mattis, 1991). Although the DRS-II 

yields several subscale scores, prior research provides little evidence of differential 

associations of specific cognitive domains with decisional capacity independent of the 

effects of differential psychometric properties of the measures of those domains (Palmer & 

Savla, 2007). Therefore, for the present analyses our focus was on the DRS-II total scores.

Day 2

Neuropsychiatric symptoms—Caregivers of participants in the AD group completed 

the Caregiver-Administered Neuropsychiatric Inventory (CGA-NPI; Kang et al., 2004). 

Although the CGA-NPI is designed to permit caregivers to self-complete the questionnaire, 

many caregivers expressed a preference, and were given the option, to complete the 

questionnaire with the assistance of RA-1. The CGA-NPI assesses prevalence, severity, and 

frequency of twelve neuropsychiatric symptom domains, yielding a score for each domain 

(ranging from 0 to 12) and a total score ranging from 0 to 144 (higher scores indicate more 

severe symptoms). [The CGA-NPI was not administered to HC participants. CGA-NPI 

scores were unavailable for nine of the AD participants, and a total score could not be 

calculated for 18 AD participants due to ≥ one missing domain.]

Hypothetical protocols—Participants were randomly assigned to one of two 

hypothetical protocols: (a) a phase III clinical trial of an investigational cholinomimetic drug 

(medium risk protocol), or (b) a phase II trial of an AD (anti-amyloid) immunotherapy 

(higher risk protocol). For each hypothetical protocol, subjects were presented with a printed 
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consent form designed to have the same structure and content as an IRB-approved study. 

Details of the hypothetical protocols are summarized in Table 1.

Simulated consent procedures—RA-2 explained that she was going to read and 

discuss the consent form with the participant, and encouraged the participant to read along. 

Participants were encouraged to stop the RA at any point for clarification or questions. The 

RA paused after each major conceptual unit, such as after the first paragraph in which the 

study purpose was described, and asked the participant if he or she had any questions about 

that information. The RA answered any questions, and proceeded to review the remainder of 

the consent form in the same manner.

Comprehension and decision making capacity—Immediately after presenting 

hypothetical consent information, RA-2 proceeded to administer the 5-item questionnaire to 

evaluate the participant’s short-term memory related to understanding of the purpose, 

procedures, risks, benefits, and voluntary nature of the described protocol. Following the 

scoring procedures for other consent scales (Appelbaum & Grisso, 2001), each response was 

scored as 0 (incorrect), 1 (partially correct), or 2 (fully correct). The purpose of the 5-item 

questionnaire was to determine the amount of information subjects retained in short-term 

memory at the point they would most typically be asked to sign the consent form if recruited 

to an actual protocol, and whether this quickly assessable information would be strongly 

associated with decisional capacity status determined through a more comprehensive 

evaluation process.

After completing the above procedures and measures, each subject met with RA-1 to 

conduct a comprehensive capacity assessment using a modified MacArthur Competence 

Assessment Tool for Clinical Research (MacCAT-CR; Appelbaum & Grisso, 2001). The 

MacCAT-CR is a 15-20 minute semi-structured interview providing subscale scores for four 

dimensions of decision-making capacity: Understanding (range=0-26), Appreciation 

(range=0-6), Reasoning (range=0-8), and Expression of a Choice (range=0-2). Higher scores 

indicate better performance. In standard MacCAT-CR procedures, information relevant to 

answering the items is embedded as part of the semi-structured interview; the questions are 

interlaced with presentation of information. For example, the purpose and general 

procedures of the protocol are described, and then participants are asked to describe their 

understanding of the information just presented, followed by specific probes, i.e. questions 

about information that was not provided in the participant’s initial response. If necessary, 

corrective feedback is provided at that point. However, because one goal of the larger study 

was to determine the effects of the consent procedure on comprehension, we omitted the 

initial embedded disclosures from the MacCAT-CR interview. Such MacCAT-CR 

modification has been successfully employed in prior consent studies (Mittal et al., 2007; 

Rubright et al., 2010). The subjects’ understanding score under these conditions is referred 

to as Trial 1. However, in accord with standard MacCAT-CR administration procedures, any 

misunderstood information was subsequently re-explained and the subject’s understanding 

re-assessed. The scores obtained after such re-explanation are hereafter referred to as Trial 2. 

Trial 2 scores were employed in the final capacity determinations, described below.
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The MacCAT-CR, as originally developed and published, did not establish pre-determined 

cut-off scores indicating lack of capacity. Thus, we used procedures developed and validated 

by one of our co-authors (SYHK) to determine appropriate cut-scores (Kim, et al., 2001, 

2007). Specifically, MacCAT-CR interviews for the larger study of enhanced consent were 

video recorded (the larger study included 114 people with AD, 64 of whom, included in the 

present report, received routine/non-multimedia consent procedures). A subset of the 

recorded AD patient interviews (n=40) were then independently reviewed by three geriatric 

psychiatrists experienced in making capacity determinations and trained by SYHK in the 

task for this study.

Of the 40 videos selected for review, all were participants with AD; 19 had received the high 

risk hypothetical protocol and 21 the medium risk protocol. When we initially designed the 

study we had planned to have equal numbers within three MMSE groups (MMSE totals: 

15-19, 20-24, and ≥ 25). However, we soon revised this plan as we realized that the most 

complicated decisions would be in the middle group. That is, it was more likely that there 

would be disagreement regarding decisional capacity in the middle range group. Thus, the 

final sample included 11 videotapes where the interviewee had MMSE scores of 15-19, 11 

where the interviewee had obtained a score ≥ 25, and 18 with MMSE total scores between 

20-24 points. (These were randomly selected from among the video tapes within those 

MMSE ranges.) After viewing the video, each psychiatrist responded to the following 

question “Based on the interview on the tape you just saw, do you believe that this person 

has sufficient capacity to give his or her own informed consent to the research study?” The 

psychiatrists’ responded on a four point scale: 1 = definitely has sufficient capacity, 2 = 

probably has sufficient capacity, 3= probably does not have sufficient capacity, 4 = definitely 

does not have sufficient capacity. For present analyses, scores of 1 or 2 were deemed 

“capable” and those of 3 or 4 were deemed “incapable.” The capacity status endorsed by at 

least 2 of the 3 psychiatrists was used as the determination of capacity status for each 

subject. These dichotomized capacity ratings were used as the “gold standard” for 

determining the most appropriate MacCAT-CR cut-points using Receiver Operating 

Characteristic (ROC) curve analyses.

Statistical analyses

The ROC curve analyses were conducted in SPSS 21.0 using the dichotomized capacity 

ratings for the 40 subjects whose videotapes were rated by the three geriatric psychiatrists. 

We examined the area under the curve (AUC) with 95% confidence intervals for the 

MacCAT-CR Understanding (Trial 2), Appreciation, and Reasoning subscales. We then 

selected the subscale and cut-score with the optimal balance of sensitivity and specificity, 

and applied that cut-score to the entire sample to categorize each participant as capable or 

incapable of consent.

Capable and incapable AD patients were compared in terms of sociodemographics (age, 

education, gender, ethnicity), severity of neuropsychiatric symptoms (CGA-NPI total and 

domain scores), cognitive deficits (MMSE, MoCA, and DRS total scores), MacCAT-CR 

subscale scores, and protocol type (medium versus higher risk), using independent t-test for 

continuous variables and Pearson’s Chi-square for categorical variables. Similar analyses 
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were conducted to compare the sociodemographic characteristics and cognitive functioning 

of the 70 HC versus 64 AD participants. Significance for all analyses was defined as p < 

0.05 (two-tailed).

Results

Sociodemographic and cognitive comparison of HC and AD participants

There were no significant differences in age, education, or race/ethnicity (data not shown). 

Relative to the HC group, the AD group had fewer women (58.6% versus 39.1%), χ2[1] = 

5.09, p = 0.204, and had worse performance on all three cognitive measures [mean (SD) 

MMSE = 27.7 (2.0) versus 21.7 (3.4), MoCA = 23.1 (3.6) versus 15.0 (4.8), DRS total = 134 

(7.9) versus 114.2 (13.3) respectively], t(101.6) = 12.41, t(90.39) = 9.64, and 

t(90.34)=10.34, respectively, all p-values <.001.

Predicting and Categorizing Capacity Status

Of the 40 AD patients whose capacity status was rated through video review, 13 were 

deemed capable and 27 incapable. Interrater reliability for capacity determination was good 

(ICC = 0.779). The Understanding subscale (using Trial 2, as it corresponds to the standard 

MacCAT-CR scoring) was found to be the best at discriminating capacity status, AUC = .

860, p <.001; 95% CI= .712 to 1.00. The values for the Appreciation subscale were AUC = .

655, p= .116; 95% CI = .463 to .848, and for Reasoning AUC = .702, p = .040; 95% CI = .

544 to .861. A cut- score of 20.5 on the Understanding subscale provided a good balance of 

sensitivity (0.889) and specificity (0.769), with an overall correct classification rate of 

85.0%.

Applying the Understanding Trial 2 cut-score of 20.5 to the entire sample, 20 AD patients 

(31.3%) were deemed capable and 44 patients (68.8%) were deemed incapable of 

consenting to research. Among HCs, 67 participants (95.7%) were deemed capable and 3 

participants (4.3%) were deemed incapable of consent. As almost all the HCs were classified 

as capable of consent, our analysis of differences among capable versus incapable subjects 

was limited to the AD group.

Comparison of decisionally capable versus incapable participants with AD

Among the AD patients, people in the incapable group were older, had fewer years of 

education, had worse cognitive deficits (MMSE, MoCA, and DRS total scores), and 

performed worse on the 5-item questionnaire, compared to the capable group (Table 2). 

Those people with AD who were incapable of consent also had lower Appreciation and 

Reasoning scores. There were no significant differences between the capable and incapable 

groups in terms of gender, ethnicity, severity of overall or subdomain neuropsychiatric 

symptoms, ability to express a choice, or protocol type. Although all participants were fluent 

in English, 6 of the 64 AD participants reported that English was their second language; five 

of these six participants (83.3%) were decisionally incapable as defined by the 

Understanding cut-score.
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Discussion

This study evaluated capacity to consent to research among people with mild to moderate 

AD and HC subjects. Consistent with our hypotheses, AD diagnosis was a significant 

predictor of impaired capacity. However, 31% of people with AD retained capacity to 

consent. Also consistent with our hypotheses, we found older age, lower education, and 

more severe cognitive deficits among decisionally incapable relative to capable AD patients. 

AD patients classified as decisionally capable through a comprehensive assessment had 

significantly better scores than incapable subjects on a 5-item questionnaire. Contrary to our 

hypotheses, we found no association between capacity status and severity of 

neuropsychiatric symptoms or protocol type.

While the absence of an association of neuropsychiatric symptoms with decisional capacity 

was contrary to our hypotheses, it parallels findings in schizophrenia where psychotic 

symptoms appear to be less predictive of capacity to consent to research or treatment than 

cognitive deficits (Palmer & Savla, 2007; Palmer et al., 2012). Note that mean levels of 

neuropsychiatric symptoms in our AD sample were low relative to the potential range of the 

CGA-NPI. It is plausible that more severe neuropsychiatric symptoms might interfere with 

the consent process. Thus, further research on the impact of neuropsychiatric symptoms is 

warranted in research contexts involving AD patients with more severe neuropsychiatric 

disturbances.

Protocol risk level did not have a strong influence on decisional capacity, possibly due to the 

relative complexity of both protocols. However, given that many AD trials involve 

procedures and complexity similar to those described in our hypothetical protocols, 

investigators may need to consider capacity “at risk” for most AD clinical trials. The 

question of whether protocol complexity affects decisional capacity was not directly 

addressed by the present study, but it seems very likely that a procedurally simple protocol 

would require less cognitive skills than consenting to a complex protocol (Kim et al., 2011).

As decisional capacity is a “context-specific” construct, our results may not generalize to 

other study populations or research protocols. The protocols we employed involved 

hypothetical scenarios. This method permitted us to maximize enrollment across a broad 

spectrum of people with AD and to randomly assign participants to protocol type. It is 

possible that the context of a real protocol would somehow affect level of attention and 

therefore ultimate capacity levels, but this seems unlikely to be a major source of variance in 

the key outcomes of the study. Another potential limitation is that the MacCAT-CR was 

modified from its standard procedures, in that the initial disclosures were not embedded in 

the MacCAT-CR interview. This may have reduced participants’ ability to immediately 

describe the essential information. On the other hand, information that was missed by 

participants was eventually re-disclosed, and their responses after re-disclosure was among 

the material available to the psychiatrists rating participants for decisional capacity.

Despite the dominant focus on surrogate decision making for AD research, the present and 

prior empirical studies document that some people with AD retain capacity for some 

research decisions (Karlawish et al., 2008; Kim, et al., 2001; Palmer et al., 2005). For those 
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individuals, making those specific decisions, surrogate consent might be unwarranted. 

Investigators need to consider the likelihood of impaired decision making capacity so that 

they can identify individuals warranting comprehensive capacity assessment. In this regard, 

it is notable that a simple set of 5-questions administered immediately after review of the 

consent document significantly differed among decisionally capable versus incapable AD 

patients. We previously reported on a 10-item questionnaire, the UCSD Brief Assessment of 

Consent Capacity (UBACC) that showed a strong association with the MacCAT-CR (Jeste et 

al., 2007). Although the UBACC was designed in reference to schizophrenia research, this 

or similar brief questionnaires may have a role in routine consent for AD research and other 

“at risk” populations, adding minimal time and burden to the consent process. We have also 

previously shown the value of incorporating a short set of questions within the process of 

consent as an aid to identify problems and enhance understanding in a range of psychiatric 

and medical research populations (Palmer, Cassidy, Dunn, Spira, & Sheikh, 2008). The 

value of an iterative process with corrective feedback was also shown in work by Taub and 

colleagues (e.g., Taub & Baker, 1983), and appears to remain a viable recommendation as a 

standard consent procedure across biomedical research.

In order to uphold the ethical principle of “respect for persons,” there remains a need for 

greater understanding of the predictors of impaired capacity in this population, as well as 

rigorous data regarding what tools are most appropriate to use for capacity assessment in the 

context of AD clinical research (Dunn, Nowrangi, Palmer, Jeste, & Saks, 2006; American 

Bar Association / American Psychological Association, 2005; Simpson, 2010). For example, 

it is noted that education levels were significantly lower among incapable versus capable 

persons with AD. Education may itself be confounded with a range of other factors such as 

reading skill, health literacy, research literacy, and preferred learning style. Part of the 

needed research is to determine how combinations of factors, such as performance on 

screening questionnaires (such as the 5-item questionnaire employed in the present study), 

sociodemographics (such as age, education, and health or research literacy), as well clinical 

factors (such as severity of cognitive impairment or more severe neuropsychiatric 

symptoms) may be useful in developing methods with good sensitivity and specificity that 

can be routinely employed to rapidly identify those potential participants at risk for impaired 

capacity. Also, although all participants were fluent in English, five of six participants for 

whom English was a second language were categorized as decisionally incapable. Research 

consent procedures for multilingual participants have received little empirical attention.

Investigators also need empirical guidance on ways to enhance the consent capacity of those 

with AD who show impaired capacity, or in certain subgroups such as those with lower 

education or more severe cognitive impairment. For example, Rubright et al. (2010) reported 

that AD patients receiving a memory and organizational aid during the research consent 

process had a higher likelihood of being judged capable of consent and higher MacCAT-CR 

Understanding subscale scores than those who received routine consent procedures. In a 

systematic review of the efficacy of multimedia aids for the research consent process 

(Palmer, Lanouette, & Jeste, 2012), only 1 of 20 studies identified was focused on AD 

patients (Mittal, et al., 2007). However, the latter study yielded equivocal results due to a 

small sample size (n=32) and lack of a non-enhanced control consent procedure. (The 
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effectiveness of multimedia aided consent is a question we will be further evaluating in a 

future report with the larger study from which the present sample was drawn.)

Clinical Implications

What would an appropriate capacity assessment consist of? Based on our findings and those 

of others (Karlawish et al., 2002; Kim, et al., 2001; Rubright, et al., 2010), we would argue 

that, at minimum, a structured assessment of the ability to describe, in the participant’s own 

words, the purpose, procedures, and potential risks of the research, should be conducted for 

each trial. The MacCAT-CR, which is the most widely used research instrument of this type, 

can be administered in approximately 15-20 minutes, but as noted above, our group also 

developed and validated a briefer measure, the UBACC that can be administered in less than 

5-minutes (Jeste, et al., 2007). The choice among these and other available instruments in 

terms of trade-off between time of administration and comprehensiveness may be dictated 

by the complexity of the study procedures and risk:benefit ratio (see Dunn, et al., 2006).

The ROC analyses indicated a MacCAT-CR cut-score of 20.5 on the Understanding subscale 

as providing a good balance of sensitivity and specificity. This was useful in the context of 

the present study as it provided a basis for categorizing capacity status of each participant in 

the full sample, without the burden of having experts review and rate every interview. But 

we would not necessarily recommend this or any specific cut-score for every applied setting. 

In a large scale study of schizophrenia in which the MacCAT-CR was used to determine 

eligibility, the investigators employed an Understanding cut-score ≥ 16 as defining capacity 

to consent (Stroup et al., 2005), which may have been appropriate given the low rates of 

incapacity (determined by expert ratings similar to those employed in the present study) in 

that population (Kim, et al., 2007). Due to the contextual nature of the construct of decision 

making capacity, the authors of the MacCAT-CR intentionally did not provide specific cut-

offs (Appelbaum & Grisso, 2001). However, consideration of the sensitivity and specificity 

associated with specific cut-scores, such as those depicted in Figure 1 of the present report 

for AD, and those reported by Kim et al. (2007) for schizophrenia, together with a 

consideration of the base-rates of incapacity which affect the positive and negative predictive 

value of test results, and the potential harm of false-positive and false-negative errors in a 

given context, may be helpful to investigators in selecting at least preliminary cut-scores for 

identifying those participants warranting more careful scrutiny in regard to decisional 

capacity.

Given the heterogeneity in consent capacity of patients with AD, one might ask whether it 

makes sense for investigators to routinely seek surrogate consent for dementia research. To 

respect patient autonomy to the extent possible, while protecting those with diminished 

autonomy, a balanced approach is reasonable. For patients deemed decisionally capable at 

the initiation of a study, it makes sense to involve a knowledgeable family member, or “study 

partner,” from the outset. This is because even if the person meets the capacity threshold, 

there is some degree of impairment, making the person more vulnerable than a fully 

cognitively intact person. Also, the patient may lose capacity over the course of the study, so 

the study partner’s consent may be needed. For patients who lack capacity, surrogate consent 

as well as patient assent is a prudent and ethically appropriate approach. However, further 
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research is needed regarding the optimal approaches for involving caregivers or surrogate 

decision makers in the research process. One option to keep in mind is that most persons at 

early stages of AD will be able to appoint a research proxy, even if he or she is not able to 

consent to a protocol independently (Kim, et al., 2011).

Despite some limitations, the present findings underscore the importance of increasing our 

understanding of capacity and its assessment among people with AD, and not treating AD 

diagnosis as synonymous with an absence of capacity. In addition, it points toward future 

research that is needed, such as study of capacity assessment and enhancement among 

people with other cognitive disorders, such as MCI, stroke, and TBI. As novel treatments 

move from bench to bedside for these potentially vulnerable patients, our methods of 

assessing and addressing capacity impairment must similarly advance.

In summary, the clinical implications are:

• AD is not synonymous with incapacity

• Use structured assessment of research capacity

• Employ population specific cut scores

• Encourage execution of research proxy document when participants are still able
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Figure 1. 
Receiver Operating Characteristic (ROC) curve analyses examining the utility of the 

MacCAT-CR subscales (Understanding, Appreciation, and Reasoning) in detecting 

“incapable” status
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Table 1

Summary of hypothetical protocols (to be made supplemental).

Phase III Trial (Lower Risk) Phase II Trial (Higher Risk)

• Study purpose: Determine effectiveness of a 
new cholinomimetic

• Design: Randomized, double-blind, placebo-
controlled trial; 2 study arms (placebo vs. 
investigational drug)

• Primary intervention: once daily oral 
administration of medication for 6 months, 
follow-up for another 6 months (total duration 1 
year)

• Study procedures/assessments: medical and 
psychiatric interviews, repeated laboratory 
screens (blood draws), electrocardiogram, 
cognitive and functional capacity testing, and 
functional MRI

• Benefits: Preliminary evidence from previous 
trial of possible disease-slowing over short 
follow-up period. Increase knowledge of 
treatment of AD. Possibility of no personal 
benefit

• Risks: Most common side effects: fatigue, 
anorexia, insomnia, nausea, and diarrhea. The 
following were described as less common: 
vomiting and muscle cramps. In addition, the 
following were described as rare: bradycardia 
and peptic ulcers. Standard risks from MRI, 
blood draws, and cognitive testing are also 
described. As with any investigational 
intervention, there may also be unforeseeable 
risks

• State of knowledge: Several approved 
medications similar in mechanism of action; 
several previous, earlier-phase research studies 
with this agent showed it was generally safe 
and tolerable; preliminary evidence of efficacy; 
side effects generally not serious

• Study purpose: Assess safety/tolerability/efficacy of anti-
amyloid immunotherapy

• Design: Randomized, double-blind, placebo-controlled trial; 3 
study arms (placebo vs. 2 possible doses of the investigational 
treatment)

• Primary intervention: 5 intramuscular injections (one every 3 
months starting at baseline) of experimental agent over 1 year; 
follow-up for another year (total duration 2 years)

• Study procedures/assessments: Medical and neurological 
examinations, repeated laboratory screens (blood and urine 
samples), electrocardiogram, cognitive and functional capacity 
tests, and structural and functional neuroimaging (MRI & 
fMRI)

• Benefits: Currently unknown whether it has any beneficial 
effects. Increase knowledge about treatment of AD. Possibility 
of no personal benefit

• Risks: The most common side effects that have been observed 
included: pain or swelling at the injection site, fever, acute 
headache, dizziness, and muscle aches (described as usually 
mild and lasting less than two days). Other potential risks 
include: accelerated brain volume loss, allergic reactions, and 
changes in kidney function. In addition, the following are 
mentioned as unlikely but possible risks: death (described in a 
way that clarifies that, while considered very unlikely, the 
possibility cannot be ruled out); stroke, vision loss, seizure, 
bleeding in brain, meningoencephalitis (mentioned in context 
of the adverse events from previous immunotherapy AD 
research). The standard risks from MRI, injections, blood 
draws, and cognitive testing are also described. As with any 
investigational intervention, there may also be unforeseeable 
risks

• State of knowledge: Very little previous research on either 
benefits or risks (one study ongoing; nothing known yet about 
results; another immunotherapy study led to serious side 
effects)
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Table 2

Comparison of decisionally capable and incapable subjects with Alzheimer’s disease.

Capable AD
(n=20)

Incapable AD
(n=44)

Statistical test with
df p

Age (years) 76.9 (6.2) 80.6 (6.9) t(62.0) = 2.09 .041

Education (years) 15.6 (2.7) 13.1 (3.1) t(61.0) = 3.01 .004

Gender (% female) 46.5% 43.2% χ2(1) = 0.09 .767

Ethnicity (% Caucasian) 90.7% 79.5% χ2(1) = 1.06 .304

NPI-CGA total 10.86 (12.39) 16.28 (15.34) t(44) = 1.16 .250

 Delusions 0.31 (1.01) 0.74 (1.90) t(44.0) = 1.16 .250

 Hallucinations 0.31 (1.01) 0.13 (0.41) t(53.0) = 0.97 .337

 Agitation/Aggression 1.44 (3.10) 1.44 (2.36) t(22.5) = 0.01 .999

 Depression/Dysphoria 1.13 (1.09) 1.05 (2.37) t(53) = 0.12 .906

 Anxiety 1.06 (2.14) 0.90 (2.40) t(53) = 0.24 .813

 Elation/Euphoria 0.50 (1.55) 0.28 (1.02) t(53) = 0.61 .542

 Apathy/Indifference 2.63 (3.72) 3.65 (4.04) t(48) = 0.85 .397

 Disinhibition 0.69 (1.66) 0.95 (2.11) t(53) = 0.44 .661

 Irritability/Lability 1.56 (2.48) 1.26 (2.69) t(53) = 0.39 .697

 Motor 1.60 (3.58) 0.95 (1.93) t(52) = 0.86 .393

 Sleep/Nighttime 1.07 (2.22) 1.30 (3.26) t(50) = 0.25 .803

 Appetite/Eating 1.63 (3.52) 2.51 (3.99) t(53) = 0.77 .442

MMSE total 23.3 (3.4) 21.0 (3.1) t(62.0) = 2.64 .010

MoCA total 17.5 (4.6) 13.9 (4.6) t(48.0) = 2.47 .017

DRS total 120.8 (8.2) 111.4 (14.1) t(55.4) = 3.30 .002

5-item total 7.6 (2.1) 4.7 (2.3) t(62) = 4.85 <.001

MacCAT-CR

 Understanding 23.4 (1.6) 11.7 (5.6) a a

 Appreciation 5.1 (0.9) 3.7 (1.4) t(61) = 4.04 <.001

 Reasoning 7.1 (1.9) 5.4 (2.5) t(45.4) = 2.94 .005

 Expression of Choice 1.7 (0.7) 1.6 (0.7) t(61) = 0.75 .454

Protocol type (% higher
 risk) 50.0% 47.7% χ2(1) = 0.03 .866

a
t-test not calculated since grouping was based on MacCAT-CR Understanding cut-score, null hypothesis false by definition.

Note: Values represent group means (and SDs) or proportions; AD = Alzheimer’s disease; CGA-NPI = Caregiver Administered Neuropsychiatric 
Inventory; MMSE = Mini Mental State Examination; MoCA= Montreal Cognitive Assessment; DRS = Mattis Dementia Rating Scale; MacCAT-
CR = MacArthur Competence Assessment Tool – Clinical Research.
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