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ABSTRACT

Objectives: To perform a meta-analysis of clinical studies on the differences in treatment or research decision-
making capacity among patients with Mild Cognitive Impairment (MCI), Alzheimer’s disease (AD), and
healthy comparisons (HCs).

Design: A systematic search was conducted on Medline/Pubmed, CINAHL, PsycINFO, Web of Science, and
Scopus. Standardized mean differences and random-effects model were used in all cases.

Setting: The United States, France, Japan, and China.

Participants: Four hundred and ten patients with MCI, 149 with AD, and 368 HCs were included.

Measurements: The studies we included in the analysis assessed decisional capacity to consent by the
MacArthur Competence Assessment Tool for Treatment (MAcCAT-T),MacArthur Competence Assessment
Tool for Clinical Research (MacCAT-CR), Capacity to Consent to Treatment Instrument (CCTI), and
University of California Brief Assessment of Capacity to Consent (UBACC).

Results: We identified 109 potentially eligible studies from 1672 records, and 7 papers were included in the meta-
analysis. The meta-analysis showed that there was significant impairment in a decision-making capacity in MCI
patients compared to the HCs group in terms of Understanding (SMD= − 1.04, 95% CI: − 1.31 to − 0.77,
P< 0.001; I2= 52%, P= 0.07), Appreciation (SMD= − 0.51, 95% CI: − 0.66 to − 0.36, P< 0.001; I2= 0%,
P= 0.97), and Reasoning (SMD= − 0.62, 95% CI: − 0.77, − 0.47, P< 0.001; I2=0%, P=0.46). MCI patients
scored significantly higher in Understanding (SMD= 1.50, 95% CI: 0.91, 2.09, P= 0.01, I2= 78%, P= 0.00001)
compared to patients affected by AD.

Conclusions: Patients affected by MCI are at higher risk of impaired capacity to consent to treatment and
research compared to HCs, despite being at lower risk compared to patients affected by AD. Clinicians and
researchers need to carefully evaluate decisional capacity in MCI patients providing informed consent.
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Introduction

Mild Cognitive Impairment (MCI) is a syndrome
characterized by a decline in cognitive functions

greater than expected for age and education, but
that does not interfere notably with daily life activities
(Gauthier et al., 2006). Prevalence in the elderly
general population (>65 years) ranges from 3% to
19%, and more than half of the affected patients
develop dementia within 5 years (Gauthier et al.,
2006). Patients with MCI can be considered as a
risk state for dementia and represents a strategic
intervention point (Burns and Zaudig, 2002;
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Petersen and Morris, 2005). As a consequence,
patients affected by MCI are increasingly involved
in clinical trials aimed at testing new anti-dementia
treatments and interventions and often receive
dementia-related medication (Ilhan Algin et al.,
2017; Ma et al., 2017; Petersen et al., 2005).

Several studies reported impaired decisional capac-
ity to consent to treatment or research in this group of
patients (Appelbaum, 2010; Griffith et al., 2010; Han
et al., 2015; Jefferson et al., 2008; 2012; Lui et al.,
2012;Mittal et al., 2007;Okonkwo et al., 2007; 2008a;
2008b; Simpson, 2010). Hence, patients with MCI
are a clinical population at risk of decisional incapacity,
whose treatment requires clinicians to carefully find
the proper balance between respecting the right of
capable patients to make choices (even if clinicians do
not approve) about their treatment or participation in
clinical trials and the right of incapable patients to be
protected from the possible harmful consequences of
their improper decisions.

Meeting three criteria is required to ensure an
adequate informed consent acquisition, namely, full
information disclosure, voluntariness, and patient’s
capacity to make a decision (Appelbaum, 2007).
Following the model of Grisso and Appelbaum
decisional capacity consists of four elements, i.e.
understanding, appreciating, reasoning, and expres-
sing a choice (Appelbaum, 2007). The capacity
threshold to consent to clinical research has different
characteristics from that for treatment, including
understanding and manipulating information
related to the possibility to receive a placebo or
not benefitting directly from the experimental inter-
vention, as well as the possibility to withdraw from
the study at any time without negative conse-
quences, or the risk for serious or unknown adverse
events (Dunn and Jeste, 2001; Parmigiani et al.,
2016). Patients involved in clinical research more-
over might fail to acknowledge the distinction
between research and usual care, and assume that
decisions about their care will be made only for their
individual benefit, a process defined as therapeutic
misconception (Dunn et al., 2006b). In addition,
requirements for decisional capacity can vary by
jurisdiction and according to different research pro-
tocols or medical treatments (the higher the risk, the
higher is the required decisional capacity level).

When performing decisional capacity evaluations,
physicians tend to rely on their clinical judgment;
however the reliability of clinician-based capacity
evaluation criteria has been questioned, especially
when unstructured evaluations are performed (Ray-
mont et al., 2004). Such an issue is of particular
concern especially when assessing patients whose
cognitive functioning is half-way between being
completely intact and grossly compromised (Appel-
baum, 2010), such as for patients affected by MCI.

To overcome this issue, several tools have been
developed, which are aimed at guiding and supporting
the clinician when assessing decisional capacity to con-
sent to treatment or research (Appelbaum and Grisso,
2001; Dunn et al., 2006a; Grisso et al., 1997; Janofsky
et al., 1992; Jeste et al., 2007; Marson et al., 1995;
Parmigiani et al., 2016), among which the most widely
used are theMacArthurCompetence Assessment Tool
for Treatment (MAcCAT-T) (Grisso and Appelbaum,
1998) and the MacArthur Competence Assessment
Tool for Clinical Research (MacCAT-CR) (Appel-
baum and Grisso, 2001).

Decisional capacity to consent to medical treatment
(Appelbaum, 2007; Hamann et al., 2011; Lui et al.,
2012; Martin et al., 2008; Moye et al., 2006; Okonkwo
et al., 2007; 2008a; 2008b;Palmer et al., 2004;Raymont
et al., 2004) and to clinical research (Jefferson et al.,
2008; 2012;Mittal et al., 2007) are negatively associated
with an executive (Koren et al., 2005; Mandarelli et al.,
2012) and global cognitive dysfunctions (Karlawish
et al., 2002; Mandarelli et al., 2014; 2018; 2019;
Palmer et al., 2005; Palmer and Savla, 2007; Stroup
et al., 2005).

Previous reviews have investigated the prevalence of
mental incapacity to consent in patients affected by
cognitive impairment and Alzheimer’s disease (AD)
(Appelbaum, 2010; Kim et al., 2002; Simpson, 2010;
van Duinkerken et al., 2018), but the clinical, demo-
graphical, and neuropsychological factors associated
with the decisional capacity in patients with MCI
remains elusive.Wedeem that identifying these factors
would inform strategies to develop interventions tai-
lored at enhancing decisional capacity in this vulnera-
ble group of patients. The objective of this systematic
review andmeta-analysis was to identify which clinical,
demographic, and treatment-related variables were
associated with informed consent to treatment and
research in patients with MCI, and to investigate the
differences in the decisional capacity to consent to
treatment and research between patients with MCI,
AD, and healthy comparisons (HCs).

Materials and methods

This systematic reviewwas conducted in accordance
with the Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) guidelines
(Liberati et al., 2009).

Literature search
We used a systematic search strategy to identify rele-
vant papers.We conducted a two-step literature search
on 19 October 2019. As a first step, the Medline/
Pubmed, CINAHL, PsycINFO,Web of Science, and
Scopus databases were searched, with the following
string: (“Mild Cognitive Impairment” OR “mild
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neurocognitive disorder”) AND (“decision making”
OR “informed consent”OR “decisional capacity”OR
“mental competency” OR “mental capacity”). The
second step involved the implementation of an addi-
tional electronic search based on a manual search of
the reference lists of the retrieved papers by two
investigators (G.P. and B.B.). Abstracts of papers
identified through these two steps were then screened
for eligibility, and papers surviving this screening were
assessed for eligibility based on a full-text reading.
Discrepancies were resolved through consensus with
a third author (A.D.), and eventually, Delphi rounds
with all other authors. The protocol for this review has
been registered in the international prospective register
of systematic reviews (PROSPERO registration num-
ber CRD42020158692).

Inclusion and exclusion criteria
Papers were included if dealing with consent to
treatment or research, in patients affected by
MCI. We excluded papers written in languages
other than English, Italian, Greek,Hebrew, or Span-
ish, reviews, retrospective studies, or case reports,
and those papers whose full text was unavailable
even after contacting the corresponding author.

Data extraction (selection and coding)
Titles and abstracts were screened by two reviewers
independently, in duplicate, to determine whether
retrieved studies met the above-outlined inclusion
criteria.

Full texts were obtained for studies apparently meet-
ing inclusion criteria or where a decision could not be
made from the title and/or abstract alone, for a detailed
review against inclusion criteria. Full-textswere indepen-
dently assessed for eligibility by two reviewers. Discre-
pancies were resolved by an initial discussion with a
third reviewer, when required, and possibly, withDelphi
rounds, until complete consensus was reached.

A standardized formwas used to extract data from
the included studies to assist in study quality and
evidence synthesis. Extracted information included:
the focus of the study, participant characteristics,
screening tools/neuropsychological assessments per-
formed, the decisional ability construct the authors
were referring to, the criterion used to validate the
final judgment (capable/incapable), and authors con-
clusions, as well as information required for assess-
ment of the risk of bias. Extraction was completed by
two reviewers independently, in duplicate. A third
reviewer was consulted when needed.

Quality evaluation
The assessment of observational study quality was
conducted using the Newcastle–Ottawa scale (NOS)
(Deeks et al., 2003). Two reviewers independently

assessed the methodological quality of the studies
using the NOS for case–control study in three
domains: (1) subject selection: a score of 0–4, (2)
comparability of the case and control groups: a score
of 0–2, and (3) the ascertainment of either the expo-
sure or outcome of interest: a score of 0–3 (Deeks
et al., 2003). Disagreements were resolved through
Delphi rounds until full consensus was reached.

Statistical analyses
The Review Manager software version 5.2 (Copen-
hagen: The Nordic Cochrane Centre, The Cochrane
Collaboration) and the Comprehensive Meta-
Analysis software version 2 (Biostat, Inc., Engle-
wood, New Jersey, USA) were used to perform the
meta-analysis. We performed four meta-analyses to
examine the psychometric properties of the tools used
to assess decisional capacity to consent to treatment
or research, including Understanding, Reasoning,
Appreciation, and Expression of a Choice. The
Cochran’s Q-statistic test and the I2 statistic were
used to evaluate the heterogeneity of the studies. A
P-value ofQ text <0.10 or I2> 50% indicated signifi-
cant heterogeneity (Higgins et al., 2003). A subgroup
analysis was performed on studies sharing the same
decisional capacity instrument. The outcome mea-
sures from the individual studies were combined
using a random-effects model. Since scores on the
decisional capacity subscales were continuous data
obtained from different scales (MacCAT-T, Capac-
ity to Consent to Treatment Instrument – CCTI,
MacCAT-CR, University of California Brief Assess-
ment of Capacity to Consent – UBACC), standard-
ized mean difference (SMD) with 95% confidence
intervals (CIs) was used to analyze the studies. We
considered P< 0.05 (two-tailed) to be statistically
significant. Publication bias was tested by visually
inspecting the funnel plot and performing the Egger’s
linear regression test. Sensitivity analysis was con-
ducted by removing each study individually to evalu-
ate the quality and consistency of the results.

Results

We identified 109 potentially eligible studies from
1672 records obtained from the selected databases
and one from alternative sources. After reviewing
the full content of the papers, 102 papers were
excluded for several reasons: 49 did not investigate
the capacity to consent to treatment or research, 26
were case descriptions, editorials, or reviews, 16
examined a different population or did not provide
data separately for MCI, 7 did not provide the
needed data, even after their authors were con-
tacted, and 4 contained duplicate data. The process
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of identifying eligible studies is outlined in Figure 1.
For the list of the excluded studies see the Supple-
mentary Data file published as supplementary mate-
rial online attached to the electronic version of
this paper.

Studies, participants, and treatment
characteristics
The characteristics of the included studies are sum-
marized in Table 1. Of the seven studies, one study
used the MacCAT-CR (Jefferson et al., 2008), one
used the UBACC (Duron et al., 2013), three studies
used the CCTI (Griffith et al., 2010; Okonkwo et al.,
2007; 2008b), and two studies used theMacCAT-T
(Lui et al., 2012; Oshima et al., 2020).

TheMacCAT-T is a semi-structured interview that
assesses the main facets of treatment-related decision-
making, reflecting commonly applied legal standards
for competence to consent to treatment. The subscales
investigate the understanding of the disclosed infor-
mation about the disorder and the treatment’s main
features, as well as presumed associated risks and
benefits (rated 0–6); appreciation, i.e. the patient’s
ability to appreciate his/her own diagnosis and treat-
ment (rated 0–4); the patient’s reasoning ability,
including consequential and comparative thinking,
and logical consistency (rated 0–8); and the ability
to clearly express a choice (rated 0–2). In the included
studies it was used to assess the capacity of subjects to
consent to medical treatment, based on a hypothetical
situation (Lui et al., 2012) and hypothetical vignettes
(Oshima et al., 2020).

Figure 1. The flow diagram of the study screening, conducted according to the PRISMA guidelines.
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Table 1. Studies on decisional capacity to consent to treatment or research

AUTHOR FOCUS OF STUDY POPULATION

AGE

(MEAN ± SD) MMSE EDUCATION

DECISIONAL

ABILITIES

CONSTRUCT INSTRUMENT

CRITERION

VALIDATION MAIN FINDING
...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Griffith et al.,
2010

Finding brain metabolic
correlates of treatment
decision-making

aMCI= 29 70.31 ± 7.00 28.00 ± 1.44 14.00 ± 2.84 Choice CCTI N/A In the aMCI, the NAA/
Cr ratio was posi-
tively correlated with
rational reasons

HC= 42 64.83 ± 8.34 29.43 ± 1.04 15.00 ± 2.27 Reasonableness
Appreciation
Rational reasons
Understanding

Lui et al.,
2012*

Assessment of decisional
capacity to consent to
treatment

aMCI= 99 78.2 ± 7.0 25.3 ± 2.5 3.2 ± 3.5 Understanding MacCAT-T Clinicians
ratings

Decisional capacity is
impaired before the
diagnosis of
dementia is made

AD= 95 82.3 ± 6.6 19.5 ± 2.7 1.6 ± 3.3 Appreciation
HC= 97 74.2 ± 6.5 26.6 ± 2.4 4.3 ± 3.7 Reasoning

Expressing a choice
Okonkwo
et al.,
2007**

Assessment of decisional
capacity to consent to
treatment

aMCI= 60 68.05 ± 6.77 28.37 ± 1.50 14.87 ± 3.14 Choice CCTI N/A MCI demonstrate sig-
nificant impairments
on capacity to con-
sent to treatment

AD= 31 74.45 ± 8.59 24.81 ± 2.97 13.26 ± 3.07 Reasonableness
HC= 56 64.63 ± 8.50 29.55 ± 0.76 15.23 ± 2.37 Appreciation

Rational reasons
Understanding

Okonkwo
et al.,
2008a;
2008b

Assessment of the
longitudinal change
in MCI treatment
decision-making
capacity

MCI= 116 70.54 ± 7.21 28.03 ± 1.93 14.54 ± 3.26 Choice CCTI N/A Over a period of 3 years,
patients with aMCI
have a progressive
decline in capacity to
consent to treatment

HC= 88 67.05 ± 8.33 29.43 ± 0.95 14.99 ± 2.39 Reasonableness
Appreciation
Rational reasons
Understanding

Oshima et al.,
2020

Assessment of decisional
capacity to consent to
treatment

MCI= 40 76.7 ± 7.8 25.7 ± 2.8 12.7 ± 2.7 Understanding MacCAT-T Clinicians
rating

Clinicians tend to
overestimate MCI
patients’ competency

HC= 33 68.8 ± 8.7 29.2 ± 1.2 12.8 ± 2.5 Appreciation
Reasoning
Expressing a choice

Duron et al.,
2013

Instrument validation MCI= 26 79.9 ± 5.4 27.9 ± 2.1 N/A (non ci
sono le medie)

Understanding UBACC Cut-off The UBACC scale was
accurate in the as-
sessment of decisio-
nal capacity to
consent to research
of cognitively
impaired populations

AD= 33 83.2 ± 7.8 21.3 ± 5.5
HC= 12 78.0 ± 6.5 28.3 ± 1.8

Jefferson
et al.,
2008***

Assessment of decisional
capacity to consent to
research and its neu-
rological correlates

MCI= 40 74.3 ± 7.5 27.8 ± 1.8 15.8 ± 2.9 Understanding MacCAT-CR Clinicians
ratings

MCI demonstrate sig-
nificant impairments
on capacity to con-
sent to research
compared to controls

HC= 40 72.3 ± 5.5 29.3 ± 0.9 16.5 ± 2.5 Appreciation
Reasoning
Expressing a choice

aMCI= amnesticMild Cognitive Impairment; AD=Alzheimer’s disease;MMSE=MiniMental State Examination; CCTI=Capacity to Consent to Treatment Instrument;MacCAT-CR= MacArthur
Competence Assessment Tool for Clinical Research;MacCAT-T =MacArthur Competence Assessment for Treatment; SD= standard deviation; UBACC=University of California Brief Assessment of
Capacity to Consent; NAA/Cr =N-acetylaspartate (NAA)/Creatine (Cr); *Incorporates data of Lui et al. 2013, and Lam et al. 2013; **Incorporates data of Okonkwo et al. 2008a; 2008b; ***Incorporates
data of Jefferson et al., 2012.
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TheCCTI is a vignette-based assessmentmeasure
of medical decision-making capacity, structured on
five consent standards: expressing a treatment choice
(S1; range: 0–4), making a reasonable treatment
choice (S2; %), appreciating the consequences of a
treatment choice (S3; range: 0–8), providing rational
reasons for a treatment choice (S4; range: 0–12), and
understanding the treatment choices (S5; range:
0–78). However, the capacity of making a reasonable
treatment choice (S2) is not a clinically accepted
consent standard because of concerns about the
arbitrariness of the operative term reasonable
(Okonkwo et al., 2007). The CCTI consists of two
clinical vignettes that each present a hypothetical
medical problem (A: neoplasm, B: cardiovascular
disease) and symptoms, and two treatment alterna-
tives with associated risks and benefits.

TheMacCAT-CR is a semi-structured interview,
which relies on the same MacCAT-T multidimen-
sional capacity model but comprises 21-items asses-
sing four abilities underlining competence to
consent to clinical research: understanding of the
research project’s purpose, risks, potential benefits,
and procedures (range 0–26); appreciation of the
effect of research participation on one’s own condi-
tion (range 0–6); reasoning about the consequences
of participation (range 0–8); and expression of a
choice in a consistent way (range 0–2). In the
included study (Jefferson et al., 2008) was used to
assess subjects’ decision-making to consent to a
hypothetical clinical trial.

The UBACC is a 10-item scale, developed as a
screening instrument, and focuses on capacity to pro-
vide informed consent to a research protocol. It inves-
tigates the understanding of the research project’s
purpose, risks, benefits, and nature (research or treat-
ment) (range 0–8); appreciation of the effect of research
participation on one’s own condition (range 0–10); and
reason about the motive to participate (range 0–2).
Duron et al. (2013) used this instrument on a subsam-
ple of patients enrolled in a real clinical trial to assess the
relationship between IGF-1 and IGFBP-3 serum levels
and cognitive impairment, in a large sample of older
subjects evaluated in memory clinics.

Among the included studies, only one (Griffith
et al., 2010) mentioned that a portion of patients
affected by MCI was taking pharmacological treat-
ment (cholinesterase inhibitors) during the study
period. Jefferson et al. (2008) referred to slightly
deviate the MacCAT-CR administration from the
manual (by allowing participants to retain a copy of
the consent disclosure while answering all items) to
enhance the ecological validity of the consent process.

A total number of 410 patients with MCI, 149
patients with AD, and 368 healthy subjects were
included. Four studies were conducted in the United
States (Griffith et al., 2010; Jefferson et al., 2008;

Okonkwo et al., 2007; 2008a; 2008b), one in France
(Duron et al., 2013), one in Japan (Oshima et al.,
2020), and one in China (Lui et al., 2012). The mean
age ranged from 68.05 to 79.9 years for the MCI
patient group, from 74.45 to 83.2 years for the AD
patient group, and from 64.63 to 78 years for the
HCs. Mean years of education ranged from 3.17 to
15.8 for the MCI patient group, from 1.62 to 13.26
for the ADpatient group, and from 4.3 to 16.5 for the
HCs. ThemeanMMSE total score ranged from 25.3
to 28.37 for the MCI patient group, from 19.5 to
24.81 for the AD patient group, and from 26.6 to
29.55 for the HCs.

Quality evaluation
The NOS scores of the seven studies ranged from
five to four points (Table 2). Patients from four out
of seven studies had adequate definitions with inde-
pendent validation. Four studies performed an
independent decisional capacity evaluation by a
physician blind to capacity assessment (Duron
et al., 2013; Jefferson et al., 2008; Lui et al., 2012;
Oshima et al., 2020). Reasons for increased bias
included inadequate representativeness of patients
(no study enrolled consecutive patients), and the
lack of age- and education-matching between
patients with MCI, AD, and HCs.

Decision-making capacity in Mild Cognitive
Impairment
A total number of 410 patients withMCI and 368HCs
from 7 studies were compared on Understanding
scores. Using random-effects models, patients scored
significantly lower on Understanding (SMD= − 1.13,
95% CI: − 1.41 to − 0.84, P< 0.001; I2= 67%,
P= 0.006). Due to subscale heterogeneity, a sensitivity
analysis was conducted; we detected a significant
decrease in the Understanding subscale score of
patients with MCI compared with their control coun-
terparts (SMD= − 1.04, 95% CI: − 1.31 to − 0.77,
P< 0.001; I2= 52%, P= 0.07, Figure 2A).

A total number of 384 patients with MCI and 356
healthy subjects from 6 studies were compared on the
scores ofAppreciating,Reasoning, andExpression of a
choice. Using random-effects models, patients scored
significantly lower on Appreciating (SMD= − 0.51,
95% CI: − 0.66 to − 0.36, P< 0.001; I2= 0%,
P= 0.97), and on Reasoning (SMD= − 0.62, 95%
CI: − 0.77, − 0.47,P< 0.001; I2= 0%,P= 0.46), but
no significant differenceswere found in the Expression
of a Choice subscale (SMD= − 0.19, 95% CI: −
0.52, 0.14, P= 0.27; I2= 77%,P= 0.002), compared
with the control group (Figures 2B, 2C and 2D).

To overcome the limitations of comparing studies
using different decisional capacity measures, we per-
formed a subgroup analysis on 205 patients with MCI
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Table 2. Quality assessment through the Newcastle–Ottawa scale (NOS)

SELECTION COMPARABILITY OUTCOME

TOTAL

QUALITY

SCORESTUDIES

THE CASE

DEFINITION IS

ADEQUATE WITH

INDEPENDENT

VALIDATION

REPRESENTATIVENESS

OF CASES

COMMUNITY

CONTROLS

CONTROLS

WITH NO

HISTORY

OF DISEASE

CASES AND

CONTROLS

WITH

COMPARABLE

EDUCATION

CASES AND

CONTROLS

WITH

COMPARABLE

AGE

ASCERTAINMENT

OF OUTCOME

SAME METHOD

OF

ASCERTAINMENT

FOR CASES AND

CONTROLS

SIMILAR

NON-
RESPONSE

RATE FOR

BOTH

GROUPS
.........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Griffith et al.
2010

1 0 1 1 0 0 0 1 0 4

Lui et al. 2012 0 0 1 1 0 0 1 1 0 4
Okonkwo et al.

2007
1 0 1 1 0 0 0 1 0 4

Okonkwo et al.
2008a;
2008b

1 0 1 1 0 0 0 1 1 5

Oshima et al.
2020

0 0 1 1 0 0 1 1 0 4

Duron et al.
2013

0 0 1 1 0 0 1 1 0 5

Jefferson et al.,
2008

1 0 1 1 0 0 1 1 0 5
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and 186 healthy subjects from 3 studies that used the
same instrument (CCTI) on the score of Understand-
ing, Appreciating, Reasoning, and Expression of a
choice. Using random-effect models, patients scored

significantly lower on Understanding (MD= − 15.12,
95% CI: − 17.24 to − 13, P< 0.001; I2= 2%,
P= 0.36), on Appreciating (MD= − 0.60; 95% CI:
− 0.83 to − 0.37,P< 0.001; I2= 0%,P= 0.77), and on

Figure 2.Meta-analysis of the standardized mean difference in Understanding (A), Appreciating (B), Reasoning (C) and Expressing a choice

(D) of patients with MCI versus HCs.
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Reasoning (MD= − 2.54, 95% CI: − 3.25 to − 1.84,
P< 0.001; I2= 0%, P= 0.42), but no significant differ-
enceswere found in theExpressionof aChoice subscale
(MD= 0.01; 95% CI: − 0.07 to 0.10, P= 0.74;
I2= 0%, P= 0.62) compared with the HC group (see
Figure S1 published as supplementary material online
attached to the electronic version of this paper.

A total number of 185 patients withMCI and 149
patients with AD from 3 studies were compared on
their scores onUnderstanding. Using random-effects
models, patients with AD scored significantly lower
on Understanding (SMD= 1.50, 95% CI: 0.91,
2.09, P= 0.01, I2= 78%, P= 0.001; Figure 3).

Due to the dearth of available data, further anal-
ysis could not be conducted to identify which clini-
cal, demographic, and treatment-related variables
were associated with informed consent to treatment
and research in patients with MCI.

Publication bias and sensitivity analysis
Visual inspection of the funnel plot and the Egger’s
regression test did not show any publication bias for
the subscales of Understanding (t= 0.50; P= 0.64),
Appreciation (t= 1,739; P= 0.157), Reasoning
(t= 0.538; P= 0.619), and Expression of a Choice
(t= 0.64; P= 0.567) in the comparison between
patients affected by MCI and HCs. Similarly, the
Egger’s regression test did not show any publication
bias for the subscale of Understanding (t= 5.725;
P= 0.11) in the comparison between patients with
MCI and with AD. However, we should be cautious
in excluding the presence of publication bias, con-
sidering the low statistical power of the test in a
meta-analysis based on a limited number of trials
(Eggers et al., 1997; Higgins et al., 2020). After
removing each study one by one, the results were
not altered compared to the primary analysis, sug-
gesting the consistency of the results.

Discussion

This meta-analysis of seven studies showed signifi-
cantly lower scores in capacity to consent to treatment
and research in patients with MCI compared to HCs
in understanding, appreciating, and reasoning, while

they scored significantly higher compared to AD
patients on understanding. The magnitude of the
effects was medium to large across different decisional
capacity subscales. Regarding the Understanding sub-
scale, the confidence in the estimate of the effect is
moderate despite the large effect size because of some
inconsistency due to the moderate and high degree of
heterogeneity between studies in the comparison
between patients with MCI and HC and with MCI
and with AD, respectively. Overall, our review is
consistent with impaired decision-making in patients
with MCI (Appelbaum, 2010; Griffith et al., 2010;
Han et al., 2015; Jefferson et al., 2008; 2012; Lui et al.,
2012;Mittal et al., 2007; Okonkwo et al., 2007; 2008a;
2008b; Simpson, 2010), and highlights the need for
accurate and efficient capacity evaluations in this
vulnerable group of patients. Patients with MCI are
increasingly treated with dementia-related medica-
tions and are also often involved in clinical trials,
and the assessment of their decisional capacity to
consent to treatment or research can represent a
challenge for physicians who tend to rely on their
clinical judgment. For example, a study by Marson
et al. (1997) found that the achieved agreement among
five physicians who reviewed videotapes of capacity
assessments and rated the competence of patients with
mild AD, without the use of any systematic and
structured interview, was not better than chance
(kappa statistic, 0.14). A recent study by Oshima
et al. (2020) found that clinicians tend to overestimate
MCI patients’ competence to consent to treatment.
This is an issue that needs to be addressed, considering
that treatment or research in the absence of informed
consent, except in an emergency or exceptional cir-
cumstance contrasts with the principle of autonomy
and may determine physician professional liability
issues (Appelbaum, 2010). Moreover, the elevated
risk for reduced decisional capacity in elderly patients
affected by cognitive impairment often raises uncer-
tainty as to whether they can provide valid consent or
consent must be obtained from a substitute decision-
maker (Appelbaum, 2010).

Regarding decisional capacity to consent to
research, S. Y. Kim (2011) suggested introducing
the concept of authenticity, referring to the congru-
ence between a person’s values (including beliefs,

Figure 3. Meta-analysis of the standardized mean difference in Understanding of patients with MCI versus AD.
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commitments, and relationships) and his/her decision.
According to this author, in contrast to an autono-
mous decision, which can only bemade by the patient,
a decision can be authentic even when made by a
surrogate, because authenticity does not require an
intact capacity for self-determination, but only that the
decision conforms to the individual’s values.

Although decisional capacity is negatively associ-
ated with executive and cognitive dysfunctions, to
date, empirical literature does not provide a basis for
drawing firm conclusions about the role of specific
cognitive domains on specific aspects of healthcare
decision-making (Palmer and Harmell, 2016).
Despite the strong correlation reported between
cognitive abilities and decisional capacity compo-
nents, no clear pattern of differential association has
emerged (Palmer and Harmell, 2016). Specifically,
the Understanding subscale has shown associations
with episodic memory (Okonkwo et al., 2008a;
Palmer et al., 2004), executive functioning (Dymek
et al., 2001;Mandarelli et al., 2012), verbal memory,
and phonemic fluency (Gerstenecker et al., 2015),
and between processing speed and episodic memory
(Okonkwo et al., 2008a; 2008b). Regarding the
Appreciation subscale, correlations have been re-
ported for working memory (Palmer et al., 2004),
processing speed (Okonkwo et al., 2008a; 2008b),
and episodic memory (Okonkwo et al., 2008a;
2008b). Finally, the Reasoning subscale showed
associations with working memory (Moye and
Karel, 1999; Palmer et al., 2004), and executive
functions (Dymek et al., 2001; Marson et al.,
1996). Further studies are needed to understand
which cognitive functions are associated with the
decisional capacity to consent to treatment and
research. This is a topic that needs to be addressed
because it would allow the suggestion of supplemen-
tary tools to evaluate patients’ competency as well as
to develop targeted interventions to enhance pa-
tients’ decision-making.

To avoid depriving patients of their right to make
healthcare decisions, it has been suggested to maxi-
mize patients’ decisional capacity through several
means, like conducting the clinical evaluation in the
patient’s native language, detecting and addressing
potentially treatable conditions associated with
impaired capacity (such as fever, sedation, dehydra-
tion, depression, and anxiety) before obtaining
consent; by manipulating the environment where
assessment occurs (for example, by performing the
evaluation in quiet places to avoid distractions or by
assessing patients affected by mild dementia early in
the day to avoid sundowning), by enhancing the
informed consent process to make the decisional
task easier (Appelbaum, 2010).

Among the above-mentioned strategies, a promising
field of research, regrettably neglected, is represented by

the possibility to enhance informed consent by com-
pensating for cognitive deficits. In fact, to the best of our
knowledge, studies aimed at improving decisional
capacity to consent to research in AD and MCI are
few and have led to contrasting results (Mittal et al.,
2007; Palmer et al., 2018; Rubright et al., 2010). A
study on the use ofmultimedia disclosure and cognitive
feedback to improve decisional capacity to consent to
research among patients with AD and non-psychiatric
comparison participants found no significant effect of
the enhanced consent procedure relative to the routine
consent (Palmer et al., 2018). Another study comparing
two enhanced consent procedures (a PowerPoint pre-
sentation and an enhanced printed consent form) in
patients with AD and MCI found an improvement in
patients’understanding of both conditions (Mittal et al.,
2007). However, the small sample size of this study (19
patients with AD and 16 withMCI) and the absence of
a routine consent comparison condition prevent the
generalization of its results. Finally, a study by Rubright
and colleagues (2010), employing a memory and orga-
nizational aid added to a standard consent procedure,
found an improvement in capacity to consent to
research in patients with AD. Moreover, to the best
of our knowledge, to date, there is no study that has
specifically tested the efficacy of a specific cognitive
training aimed at enhancing decisional capacity in
informed consent to treatment or research participa-
tion. We deem that this a gap that needs to be
addressed, especially for those patientswhosedecisional
capacity, although not yet deeply compromised, may
benefit from the support and enhancing interventions.
This view is also supported by the UN Convention on
the Rights of Persons with Disabilities (CRPD; UN
General Assembly, 2006) that holds that the full and
equal enjoyment of legal capacity for disabled people
requires a shift to supported decision-making para-
digms and the abolition of substituted decision-making
that allows forced treatment (Craigie, 2015; Craigie
et al., 2019; Szmukler and Bach, 2015; Szmukler
et al., 2014).

Limitations
Several limitations need to be acknowledged. First,
the sample sizes of the included studies as well as
the overall sample were relatively small, the studies
were all observational and with a moderate risk of
bias. Second, due to the dearth of studies, we
pooled together studies using different tools and
evaluating capacity to consent to treatment and
capacity to consent to research. This was possible
because, despite their different capacity thresholds,
these are very similar concepts and refer to the
same four dimensions (understanding, appreciat-
ing, reasoning, and expressing a choice). However,
some differences need to be acknowledged. For
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example, the UBACC has been developed as a
screening instrument and employs just one item
to assess reasoning; the MacCAT-T and the
MacCAT-CR differ in the appreciation dimension
as the possibility to quit the research at any time
and without consequences is a central aspect.
In addition, a study comparing the agreement
between three treatment decisional capacity assess-
ment instruments (MacCAT-T, CCTI, HCAI) in
mild-to-moderate dementia found a fair agreement
for overall capacity and very good for understand-
ing, while poor for Appreciating, Reasoning, and
Expression of a choice (Gurrera et al., 2007).
Finally, considering that four different tools for
assessing patients’ decisional capacity were used
across studies, we used random-effects models and
effect size of SMDs.

With these caveats in mind, we deem that our
study raises awareness and prompts clinicians and
researchers to pay more attention to decisional
capacity to consent to treatment or research of
patients affected by MCI.
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