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schizophrenia participants in clinical trials.
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Abstract

Background: The process of assessing the decision-making capacity of potential subjects before their inclusion in
clinical trials is a legal requirement and a moral obligation, as it is essential for respecting their autonomy. This issue is
especially important in psychiatry patients (such as those diagnosed with schizophrenia). The primary purpose of this
article was to evaluate the degree of impairment in each dimension of decision-making capacity in schizophrenia
patients compared to non-mentally-ill controls, as quantified by the (MacCAT-CR) instrument. Secondary objectives
were (1) to see whether enhanced consent forms are associated with a significant increase in decision-making capacity
in schizophrenia patients, and (2) if decision-making capacity in schizophrenia subjects is dependent on the age,
gender, or the inpatient status of the subjects.

Methods: We systematically reviewed the results obtained from three databases: ISI Web of Science, Pubmed, Scopus.
Each database was scrutinised using the following keywords: “MacCAT-CR + schizophrenia”, “decision-making capacity
+ schizophrenia”, and “informed consent + schizophrenia.”

Results: We included 13 studies in the analysis. The effect size between the schizophrenia and the control group was
significant, with a difference in means of —4.43 (-5.76; —3.1, p < 0.001) for understanding, —1.17 (=149, —0.84, p < 0.001)
for appreciation, —1.29 (=1.79, —=0.79, p < 0.001) for reasoning, and —0.05 (0.9, —0.01, p = 0.022) for expressing a choice.

Conclusions: Even if schizophrenia patients have a significantly decreased decision-making capacity compared to
non-mentally-ill controls, they should be considered as competent unless very severe changes are identifiable
during clinical examination. Enhanced informed consent forms decrease the differences between schizophrenia
patients and non-mentally-ill controls (except for the reasoning dimension) and should be used whenever the
investigators want to include more ill patients in their clinical trials. Increased age, men gender and an increased
percentage of inpatients might increase the differential of decision-making incompetence compared to non-
mentally-ill subjects in various dimensions of the decision-making competence as analysed by the MacCAT-CR
scale, but the small number of subjects did not allow us (except for one instance) to reach statistical significance.
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Background

Schizophrenia patients, as a group, are considered less able
to give a proper consent for either specific medical proce-
dures, or for their inclusion in clinical trials, because they
tend to have a decreased capacity to understand, retain and
process relevant information [1]. However, various studies
suggested that many patients with this illness, even in the
acute phase, have an intellectual capacity averaging the one
found in the general population. Moreover, once the treat-
ment begins, many deficits are significantly diminished;
therefore, some authors consider that the decision making
capacity analysis should be mandatory and done multiple
times during the course of the treatment [2]. In average,
Jeste found that between 10 and 52% of schizophrenia pa-
tients do not have insight [3]. The absence of decision-
making capacity (DMC) is more important in hospitalized
patients [3], if they are in a psychotic state, or if they have a
decreased educational level [4].

The process of assessing the DMC of potential sub-
jects before their inclusion in clinical research is a legal
requirement and a moral obligation, being essential for
respecting their autonomy. The degree of impairment
that can render a subject incompetent to participate in a
clinical trial should, ideally, reflect a societal judgement
about reaching a proper equilibrium between its auton-
omy and protection as a vulnerable subject [5].

DMC is a four-dimensional concept, which includes
(1) the understanding of the disclosed information, (2)
its appreciation of a particular setting, (3) the reasoning
associated with that information and (4) the aptitude to
express a choice [6]. DMC is highly dependent upon the
capacity of an individual to choose a specific course of
action voluntarily [1, 6, 7] (including the participation to
a clinical trial). The choice whether to enter a clinical
trial should be fully autonomous. Full autonomy is pre-
sumed in adults, unless there are circumstances that can
cause a partial or total loss of their capacity to act au-
tonomously (the presence of dementia, schizophrenia or
other psychiatric disorders, prisoners, persons with a
low socioeconomic status, and so on) [8—10].

Schizophrenia patients have quantitative and qualitative
mental deficits, classified in three main categories:
cognitive, negative (associated with the disruption of
normal behaviours and emotions) and positive (psychotic)
symptoms. Their presence can potentially lead to an
incorrect assessment of a request to participate in a clin-
ical trial [11]. Howe et al., for example, found that DMC is
inversely correlated with specific positive symptom factor
scores, especially those associated with cognition (poor
attention, difficulty in abstract thinking and conceptual
disorientation) [12]. Moser et al. found that patients with
positive symptoms do not have significant impairments on
any MacArthur Competence Assessment Tool for Clinical
Research (MacCAT-CR) subscale, while patients with
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negative and disorganised symptoms have a decreased
DMC [13]. Overall, a larger proportion of people with
schizophrenia has a significant degree of decision-making
impairment compared to non-mentally-ill subjects [3].
Some studies suggest that various factors such as age, gen-
der or impatient status could alter DMC [9, 14, 15].

The MacCAT-CR instrument is often used to assess the
DMC for taking part in clinical research of schizophrenia
subjects. It is a 20- to 30-min semi-structured interview,
which analyses the four main dimensions of decision-
making capacity, each of them receiving a particular score
— 0-26 points for understanding, 0—6 points for appreci-
ation, 0-8 points for reasoning and 0-2 points for
expressing a choice [16].

Most studies that compared DMC of schizophrenia
subjects versus non-mentally-ill controls, by using the
MacCAT-CR instrument, found significant decreases in
one or more of its main dimensions [13, 15, 17-22]. The
mean score for each dimension and the score difference
between the subgroups was variable. A meta-analysis
performed by Wang et al. analysed the decisional
capacity measured by MacCAT tools in schizophrenia
patients; however, it failed to include many studies, and
it did not test specifically decisional capacity for partici-
pating in clinical trials [23]. Enhanced informed consent
forms are often use to increase the capacity of the
patients to understand relevant information about their
medical condition and the proposed medical interven-
tions [24-26], including schizophrenia patients [25].

The primary aim of this article was to test the impair-
ment in each dimension of DMC in schizophrenia
patients compared to non-psychiatric controls, as
appraised by the MacCAT-CR instrument. Secondary
objectives were (1) to see whether enhanced informed
consent (EIC) is associated with a significant increase in
DMC in schizophrenia patients, and (2) if the DMC in
schizophrenia subjects depends on the age, gender, their
inpatient status, or country of origin.

Methods

We performed the study according to the PRISMA and
MOOSE guidelines for reporting systematic reviews and
meta-analyses of observational studies in epidemiology.

Selection criteria

Inclusion criteria: (1) observational studies that analysed
the DMC of schizophrenia subjects compared to a con-
trol group comprising of non-mentally-ill subjects, with
the aid of the MacCAT-CR instrument. The main exclu-
sion criteria were: (1) not fulfilling the inclusion criteria,
(2) not presenting enough information to reconstruct
the data needed for the analysis, (3) case-series studies
and studies without a control group.
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Search method.

We analysed the results found in three databases: ISI
Web of Science, Pubmed, Scopus. For each, we used the
following keywords: “MacCAT-CR + schizophrenia”, “de-
cision-making capacity + schizophrenia”, and “informed
consent + schizophrenia”,

Data collection and analysis
Two authors researched the databases independently, with
an agreement rate for the added articles of 83.3%. Data
was then extracted separately by the two reviewers and
listed in an Excel filee When we found discrepancies
between the obtained results, the issues were re-analyzed
by both examiners. We summarized the following data:
study, year, total number of cases, mean age and standard
deviation, gender ratio for each group, ratio of in- versus
outpatients in the cases group, and mean and standard
deviation of the values in the four main dimensions of
MacCAT-CR - understanding, appreciation, reasoning
and expressing a choice. If a particular article contained
data regarding a potential intervention aimed at improv-
ing the DMC, we added the data for both unenhanced
and enhanced informed consent techniques/forms.

The risk of bias was assessed separately for each case.

The quality assessment was performed by two researchers
using the Newcastle-Ottawa Scale for case-control studies
(NOS) [27]. NOS was developed to address the quality of
non-randomized studies for systematic reviews/meta-ana-
lyses. Briefly, it comprises of eight items, categorised into
three main groups: (1) selection of the survey groups, (2)
comparability of the two groups and (3) evaluation of the
exposure or outcome of interest. The final quality score was
computed as an average of the scores given by the two
reviewers. The agreement rate between reviewers was 90%.

Statistical analysis

We determined the effect size as the difference in means
in all cases using a random effects model computed in
Comprehensive Meta-analysis software. To assess the
odds for significant alterations of the dimensions of the
DMC, we calculated the Odds Ratio (OR). This was
done by transforming the difference in means in Cohen’s
d (by dividing it by the standard deviation), converting
Cohen’s d into In(OR) through the following formula
In(OR) = dmt/sqrt(3), and then In(OR) to OR through the
following eq. OR = e™©®), For each group and subgroup,
we performed a forest plot. We used Egger’s intercept
technique for the analysis of publication bias, and I? for
measuring the heterogeneity. For comparison of the
effect size between two groups, we used the Z-test. We
used 95% confidence intervals and considered a p-value
of 0.05 or lower to be statistically significant. We
rounded the obtained values to the second decimal,
except for (1) p-values below 0.05, case in which we
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included data until the 4th decimal, (2) when by round-
ing, the value was below 0.01 and (3) when by rounding
the OR, we obtained the value 1.

Results

Search synthesis

We obtained 2496 results from which, after deleting
duplicate and irrelevant studies and analysing the type of
paper and abstracts (if available), 56 articles were
selected. They were downloaded and examined further.
Evaluating the references of these 53 articles, we identi-
fied seven more that were considered potentially rele-
vant, which were also downloaded. From the total
number of 60 studies, we selected 13, which ultimately
fulfilled the inclusion criteria, and were added to the
meta-analysis (with the except of the “expressing a
choice” subscale, where there were only 10 studies with
relevant information). We excluded 47 articles for not
meeting the inclusion criteria. Details regarding the se-
lection algorithm are shown in Fig. 1. The studies in-
cluded in the analysis are described in detail in Table 1.

Quality assessment

The studies had quality scores ranging from 4.5 to 6.5
using the NOS Case Control scale. The values for each
study are presented in Table 1.

Descriptive data

Within the 13 included studies were 684 schizophrenia
subjects (582 in standard consent studies and 102 in
enhanced consent studies), and 458 subjects in the control
groups (389 in standard consent studies and 69 in
enhanced consent studies). The arithmetic mean values for
the four dimensions of the MacCAT-CR test are presented
in Table 2. Eleven studies were performed in the US and
two outside US (one in China, and one in Colombia).

Understanding

The effect size between the schizophrenia subjects and the
control group was significant, with a difference in means of
-443 (-5.76; -3.1), p<0.001. The odds for a decreased
understanding in schizophrenia patients was about five
times higher compared to control groups (OR=0.18,
CI=0.12-0.29, p < 0.001). See Fig. 2 for details. Publica-
tion bias was not statistically significant (Egger’s regres-
sion intercept = -2.6, p = 0.17). The heterogeneity of the
understanding dimension was low (12 = 9.84%).

By running a meta-regression using mean age, percent
of men and percent of inpatient status as covariates, we
could not find any statistically significant effects (see
Table 3). The difference between mean values for under-
standing in cases versus control groups was larger for
studies conducted outside the US (-4.67, with limits
between -12.16 and 2.836) compared to studies
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performed in the US (-3.941, with limits between (Egger’s regression intercept =1.51, p=0.16). The

-5.02 and -2.86). The difference was statistically
significant (Z = -7.26, p <0.001).

Three studies contained information about enhanced
informed consent. In them, we found a decreased differ-
ence in means compared to controls (-2.73, with limits
between -4.97 and -0.49). The odds for a decreased
understanding in schizophrenia subjects using EIC was
almost four times higher compared to the control
groups (OR =0.28, CI =0.14-0.59, p = 0.001).

The use of EIC leads to a significant increase in under-
standing in schizophrenia subjects compared to standard
informed consent forms (Z = -13.34, p < 0.001).

Appreciation

The effect size was significant, with a difference in
means of -1.17 (-1.49, —-0.84, p <0.001). The odds for a
decreased appreciation in schizophrenia patients was
about five times higher compared to the control groups
(OR=0.20, CI=0.14-0.28, p <0.001). See Fig. 3 for de-
tails. Publication bias was not statistically significant

heterogeneity of the appreciation dimension was very
low (I = 5.79%).

By running a meta-regression using mean age, percent
of men and percent of inpatient status as covariates, we
could not find any statistically significant effects (see Table
3). The difference between mean values for appreciation
in the cases versus control groups was larger for studies
conducted outside the US (-1.15, with limits between
-2.23 and -0.08) compared to studies performed in the
US (-1.01, with limits between -1.31 and -0.72). The dif-
ference was statistically significant (Z = -7.021, p < 0.001).

Three studies contained information about EIC. In them,
we found a decreased difference in means compared to
controls (-0.46, with limits between -0.76 and -0.15).

The use of EIC leads to a significant increase in appre-
ciation in schizophrenia subjects compared to standard
informed consent forms (Z = -12.525, p < 0.001).

Reasoning
The effect size was highly significant, with a difference
in means of -1.29 (-1.79, -0.79, p < 0.001). The odds for
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Table 1 Summary of studies included in the meta-analysis

Study Total Schiz. Control Mean age  Men%"  Description Quality©
No Subjects Subjects group (St dev)?
2008, Candillis [18] 109 52 57 37.79(11.67), 769, Subjects: 45 stable patients from a state hospital, 5
41.04(13.16) 579 seven outpatients. Controls: patients from a diabetes

clinic Answers were given regarding the participation to a
potential drug trial; payment of 10$ per participation

2000, Carpenter [19] 54 30 24 40.2(8.8), 56.7, Subjects: inpatients and outpatients (20 and 10 respectively). 5
39.7(10.2) 782 28 schizophrenia patients, 2 patients with schizoaffective
disorder. Controls: recruited from community centres and a
free medical clinic. Answers regarding the participation to a
randomised, double-blind trial for a novel
anti-psychotic medication

2004, Cohen [34] 26 6 20 400 (7.8), 333,60 Subjects: 6 inpatients. Controls: community volunteers 5
41.1 (10.3) Answers: regarding two studies — a drug study, and a
ketamine study. We averaged the values of the two studies
for each MacCAT CR subscale

2012, Harmell [20] 17 9 8 57(10), 89, 50 Subjects: outpatients, recruited through a registry; 6.5
522(12.1) randomly assigned for receiving either a normal or a
web-media enhanced consent procedure. Controls:
non-psychiatry patients, recruited through a registry
Answers: regarding a hypothetical clinical trial for an
experimental cognition enhancing medication

2012, Harmell [20] 18 10 8 57.9(8.9), 40, 62.5
48.6(15.9)
2009, Jeste [21] 95 66 29 51.2(6.5), 64, 52 Subjects: community-dwelling outpatients aged >40 years, 5
54.209.3) with schizophrenia. Subjects were randomly assigned to
either a standard or a multimedia consent procedure.
Controls: recruited through newspaper advertisements,
flyers, or word of mouth Answers: regarding a 14-week
double-blind, placebo-controlled RCT to determine the
effectiveness of a cognition-enhancing drug for cognitive
deficits associated with schizophrenia or with normal ageing
2009, Jeste [21] 93 62 31 52.4(8), 65,45
54.7(7.3)
2007, Kim [22] 131 91 40 42.2(10.2), Subjects: with severe mental illness consisted of two 6
39.9(10.9) subgroups: 55 participants from a schizophrenia study
from six different sites across the US; 36 people from
two outpatient clinics serving individuals with severe
and persistent mental illnesses, and from inpatient units.
Controls: recruited through advertisements from the
community, in support staff work areas of a general hospital
and at an out-patient substance misuse recovery program
Answers: regarding participation in the CATIE study
2003, Kovnick [15] 51 27 24 39.1(7.), 78,79 Cases: 27 psychiatric inpatients, non-acutely ill. Controls: 5
39.7(10.2) individuals from the community, without known psychiatric
pathologies Answers regarding a hypothetical randomized,
double blind trial for a new schizophrenia drug
2016, 120 80 40 349(105), 7347 Cases: 80 individuals with schizophrenia. Controls: 6
Lépez-Jaramillo [35] 37(14.3) healthy volunteers Answers regarding the participation
to a clinical trial
2006, Moser [36] 60 30 30 34.1(1065), 73,87 Cases: 30 individuals with schizophrenia (6 outpatients, 45
30(11.46) 24 inpatients). Controls: healthy individuals, without
significant psychiatric or medical pathologies Answers
regarding a possible double-blind, placebo-controlled trial
of a cognitive-enhancing agent called Synaptoclear
2006, Moser [36] 60 30 30 34.1(10.65), 73,87
30(11.46)
2002, Moser [13] 50 25 25 315609.77), 84,76 Cases: 25 individuals with schizophrenia, 21 outpatients, 55
374(7.76) and four inpatients, 18 of which received antipsychotic

medication. Controls: 25 infected individuals, 24 outpatients,
one inpatient, 15 under psychotropic medication (primarily
for depression); none was under antipsychotic medication
Answers regarding a hypothetical 6-week, randomised,
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Table 1 Summary of studies included in the meta-analysis (Continued)

Study Total Schiz. Control Mean age

No Subjects Subjects group (St dev)?

Men%?

Description Quality©

2005, Palmer [33] 71 35 36 65.7(5.2), 571,

709(6.2) 97.2

2007, Palmer [37] 59 31 28 524(7),

56.6(11.1)

2015, Wang [38] 128 100 28
45.68(11.54)

484464

35.85(11.21), 56,53

double-blind, placebo-con- trolled study of a
cognition-enhancing agent called Synaptoclear

Cases: 35 clinically stable outpatients with diagnoses 5
of schizophrenia (30) or schizoaffective disorder (5).

Controls: 36 outpatients with diabetes mellitus,

recruited through clinical research programs Answers
regarding participation in a randomised controlled

trial for an experimental compound (“plakmin”),

tested for cognitive-enhancing effects, which was

modelled after a local study that tested the cognitive

benefits of a cholinomimetic agent

Cases: 31 outpatients with schizophrenia. Controls: 55
recruited from the community (28) Answers

regarding a longitudinal study of side effects,

including tardive dyskinesia, of FDA-approved
second-generation antipsychotic medications

among middle-aged and older patients

Cases: both inpatients and outpatients. Controls: 45
community volunteers Answers regarding the
participation to a hypothetical clinical trial

?statistics for both schizophrenia patients and controls, separated by a comma
Pitalic lines — decision-making capacity after using enhancement techniques
“Newcastle-Ottawa Scale for case-control studies

a decreased reasoning in schizophrenia patients was
almost four times higher compared to the control
groups (OR =0.27, CI =0.17-0.42, p < 0.001). See Fig. 4 for
details. Publication bias was not statistically significant
(Egger’s regression intercept =1.73, p=0.11). The hetero-
geneity of the reasoning dimension was small (I* = 10.8%).

An increase in the percentage of men in the schizophre-
nia group caused a statistically significant decrease in the
difference in means between the cases and control groups
(see Table 3 and Fig. 5). The difference between mean
values for reasoning in the cases and control groups was
larger for studies conducted outside the US (-2, with limits
between —4.14 and 0.14) compared to studies performed in
the US (-1.09, with limits between —-1.53 and -0.64). The
difference was statistically significant (Z=-7.021, p<
0.001).

Three studies contained information about EIC. In
them, we found a non-statistically significant decrease in
the difference in means compared to controls (-0.830,
with limits between —2.28 and 0.57). The odds for a de-
creased reasoning in schizophrenia subjects using EIC

was four times higher compared to the control groups
(OR =0.26, CI =0.03-2.60, p = 0.250), but the result was
not statistically significant.

The use of EIC leads to a significant increase in under-
standing in schizophrenia subjects compared to standard
informed consent forms (Z = -5.05, p < 0.001).

Expressing a choice
The effect size was significant, with a difference in
means of -0.05 (-0.9, —-0.01, p =0.022). See Fig. 6 for
details. The odds for a decreased aptitude to express a
choice in schizophrenia patients was about 66% higher
compared to the control groups (OR=0.62, CI=0.48—
0.80, p<0.001). Publication bias was not statistically
significant (Egger’s regression intercept =0.14, p = 0.89).
The heterogeneity of the aptitude to express a choice
was very low (12 = 0).

By running a meta-regression using mean age, percent
of men and percent of inpatient status we could not find
any statistically significant differences (see Table 3).

Table 2 Mean scores for the included studies computed as simple arithmetic means

Parameter Standard Informed Standard Informed Mean Enhanced Informed Enhanced Informed
Consent, Cases Consent, Controls values Consent, Cases Consent, Controls

Understanding 17.8 237 20.16 22.29 2513

Appreciation 3.98 536 453 5.03 5.61

Reasoning 4.96 6.18 545 546 563

Expressing a choice 1.90 1.97 1.93 1.99 1.99

Total No. of Subjects 582 389 102 69
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Study name Subgroup within study Statistics for each study

Odds Lower Upper

ratio limit  limit Z-Value p-Value
Candilis, 2008 Understanding 0273 0.135 0.551 -3.619 0.000
Carpenter, 2000  Understanding 0.159 0.068 0.374 -4.212 0.000
Cohen, 2004 Understanding 0.026 0.004 0.180 -3.705 0.000
Harmell, 2012 Understanding 0.033 0.004 0.260 -3.231 0.001
Jeste, 2009 Understanding 0.144 0.062 0.334 -4.524 0.000
Kim, 2007 Understanding 0.128 0.063 0.263 -5.600 0.000
Kovnik, 2003 Understanding 0.073 0.024 0.223 -4.587 0.000
Lopez-Jaramillo, 2016 Understanding 0.072 0.033 0.154 -6.750 0.000
Moser, 2006 Understanding 0.285 0.111 0.733 -2.605 0.009
Moser. 2002 Understanding 0.375 0.135 1.043 -1.879 0.060
Palmer, 2005 Understanding 0.296 0.124 0.705 -2.751 0.006
Palmer, 2007 Understanding 0.334 0.129 0.861 -2.268 0.023
Wang, 2015 Understanding 0.760 0.355 1.626 -0.707 0.479

0.183 0.116 0.286 -7.403 0.000

Odds ratio and 95% Cl

Relative Relative
weight  weight

—— 9.44
- 8.50
377
3.40
—— 8.60
9.34
6.97
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—i— 8.43
—— 7.94
9.08

>

001 01 1 10 100

Schizophrenia Controls

Meta Analysis

Fig. 2 Understanding — Forest plot for ORs

Three studies contained information about EIC. In
them, we found a non-statistically significant increase in
the difference in means compared to controls (0.01, with
limits between —0.03 and 0.5). The odds for a decreased
capacity to express a choice in schizophrenia subjects
using the EIC was similar to the one found in the con-
trol groups (OR = 1.09, CI = 0.62-1.91, p = 0.76).

The use of EIC forms leads to a significant increase in
the aptitude to express a choice compared to standard
informed consent forms (Z = -3.163, p = 0.002).

Discussions

Our study showed that, when using non-enhanced in-
formed consent procedures, schizophrenia subjects tend
to have significantly decreased values for all dimensions
of DMC, the highest effect sizes being encountered for
the understanding and reasoning sub-scales.

Psychiatry patients are considered a vulnerable popula-
tion in clinical research, and their inclusion in a trial can
be done only in particular circumstances. For example,
the CIOMS guidelines state that research involving indi-
viduals who, by reason of mental or behavioral disorders
are not capable of giving adequately informed consent,
can only be done if there are no other subjects that
could be equally involved in that particular trial, and
who are able to give an adequately informed consent
[28]. Therefore, to include subjects in clinical trials, the
investigators must make a binary decision about the
presence/absence of DMC. Some studies recommend

Table 3 Meta regression analysis

various threshold values for some or all DMC parame-
ters [22, 29]. For example, in the Clinical Antipsychotic
Trials of Intervention Effectiveness — Schizophrenia
(CATIE) study [30], the investigators established a
threshold value of 15 for the understanding scale, a value
that was proven to be a little too conservative [22]. Our
study showed that there is a circa 4-point difference be-
tween schizophrenia and control subjects in the under-
standing scale. If we were to take into account the mean
value for understanding (20.16, see Table 2) and add to
this the average difference obtained in the meta-analysis
(-4.43), we would see that the mean theorised value for
the schizophrenia subjects [20.16-(4.43/2) = 17.95] is well
above this threshold. Similarly, the lower limit with a
95%CI (-5.76, corresponding to a lower limit for the
schizophrenia group of 18.06) is well above the 15 points
threshold. By also considering the results of Kim et al.
[22], our analysis emphasizes the idea that schizophrenia
patients should be considered, per prima facie, as being
able to make informed decisions regarding their partici-
pation to clinical trials. By assuming decision-making in-
capacity in these patients, we might discriminate them
based on their disease; therefore, by trying to obey the
bioethical principle of autonomy, we might breach the
principle of justice.

Jeste et al. suggested the presence of a high inter-
group heterogeneity in DMC for patients with schizo-
phrenia, with a standard deviation often increased two-
fold compared to the control groups, and hinted as one

Percent Men (B, 7)

Mean age in the schizophrenia group (B, 2)

Inpatient status (B, 2)

Understanding -0.02, -1.56 -0.01, -0.56 -0.002, —0.33
Appreciation -0.007, -0.79 -0.002, -0.12 —-0.005, =1.15
Reasoning -0.02, =2.54 0.01,043 -0.002, -0.29
Expressing a choice —0.004, -0.55 0.008, 0.58 —0.000, -0.11

B Beta coefficient, Z Z-value, Italicized cells - statistically significant results
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Study name Subgroup within study Statistics for each study

Odds Lower Upper

ratio limit  limit Z-Value p-Value
Candilis, 2008 Appreciation 0.150 0.073 0.311 -5.111 0.000
Carpenter, 2000  Appreciation 0.126 0.053 0.300 -4.677 0.000
Harmell, 2012 Appreciation 0.051 0.007 0.374 -2.925 0.003
Jeste, 2009 Appreciation 0.334 0.149 0.749 -2.662 0.008
Kim, 2007 Appreciation 0.196 0.097 0.395 -4.551 0.000
Kovnik, 2003 Appreciation 0.106 0.036 0.314 -4.048 0.000
Moser, 2006 Appreciation 0.314 0.123 0.805 -2.413 0.016
Moser. 2002 Appreciation 0.332 0.119 0.928 -2.103 0.035
Palmer, 2005 Appreciation 0.282 0.118 0.672 -2.855 0.004
Palmer, 2007 Appreciation 0.244 0.093 0.637 -2.879 0.004
Cohen, 2004 Appreciation 0.035 0.005 0.233 -3.474 0.001
Wang, 2015 Appreciation 0.565 0.263 1.212 -1.466 0.143
Lépez-Jaramillo, 2016 Appreciation 0.117 0.056 0.246 -5.678 0.000

0.203 0.144 0.285 -9.163 0.000

Odds ratio and 95% CI

Relative Relative

weight  weight
10.10
8.45
2.53
9.12
10.41
6.44
771
6.92
8.44
7.52
278
= 9.64
9.93

U

0.01 0.1 1 10 100

Schizophrenia Controls

Meta Analysis

Fig. 3 Appreciation — Forest plot for ORs

of its leading sources the variable inclusion of in- and
outpatients in the cases groups [3]. Our analysis failed to
confirm his hypothesis, as all four dimensions of decision-
making capacity were insignificantly affected by the per-
centage of inpatients included in the initial studies. Also,
our analysis showed a little heterogeneity between studies,
suggesting an excellent reliability of the results.

The scores on every subscale decreased once the per-
centage of men in the schizophrenia group increased,
but the result did failed to reach statistical significance
(except for the reasoning subscale). This failure could be
generated either by a low number of studies included in
the analysis, or an actual absence of an association
between gender and decision capacity. Some studies
published in the scientific literature showed that women
have a better social adaptability to the disease. Hintikka
et al. found that women with schizophrenia have signifi-
cantly better independent skills and domestic activities
compared to men with the same illness. For example,
11% of men lacked skills regarding personal hygiene
compared to only 4% of the women; 32% of men lacked
skills regarding financial affairs compared to 20% in

women; 25% of men lacked decision-making capacity
compared to only 19% in women [14]. Hambrecht et al.
showed that maladaptive social behaviours (including
negative symptoms or inappropriate illness behaviours)
were more often found in men with schizophrenia [31].
Palmer and Jeste revealed that understanding is corre-
lated with the severity of negative symptoms [32]. How-
ever, more studies are needed before we can definitely
associate (or fail to associate) gender with decreased
decision capacity in schizophrenia patients.

Various studies have suggested that age could alter
decision-making capacity in schizophrenia patients (see
e.g. [32]). Our study showed that there might be an age-
related deterioration in various MacCAT-CR subscales,
but we could not prove it with statistical significance.
This failure could be generated either by a low number
of studies included in the analysis, or an actual absence
of an association between age and decision capacity.

Using EICs, various authors proved a significant increase
in DMC [13, 20, 21]. Our study shows that, compared to
the control group, EICs decreased the deficits in the under-
standing, reasoning and appreciation subscales. When

Study name Subgroup within study Statistics for each study

Odds Lower Upper

ratio limit  limit Z-Value p-Value
Candilis, 2008 Reasoning 0.246 0.121 0.498 -3.891 0.000
Carpenter, 2000 Reasoning 0.221 0.095 0.512 -3.522 0.000
Harmell, 2012 Reasoning 0.131 0.020 0.839 -2.145 0.032
Jeste, 2009 Reasoning 0.269 0.119 0.608 -3.159 0.002
Kim, 2007 Reasoning 0.157 0.077 0.320 -5.105 0.000
Kovnik, 2003 Reasoning 0.203 0.072 0.578 -2.990 0.003
Moser, 2006 Reasoning 1.092 0436 2.735 0.188 0.851
Moser. 2002 Reasoning 0.708 0.259 1.940 -0.671 0.502
Palmer, 2005 Reasoning 0.636 0.273 1.484 -1.047 0.295
Palmer, 2007 Reasoning 0.433 0.169 1.108 -1.746 0.081
Cohen, 2004 Reasoning 0.016 0.002 0.117 -4.062 0.000
Wang, 2015 Reasoning 0.409 0.190 0.882 -2.281 0.023
Lopez-Jaramillo, 2016  Reasoning 0.088 0.041 0.187 -6.323 0.000

0.271 0.172 0.426 -5.638 0.000

Odds ratio and 95% Cl

Relative Relative
weight  weight
9.23
8.45
3.98
—i— 8.61
bl 9.21
—i— 7.30
8.00
7.50
8.41
7.88
3.59
- 8.87

—ﬁ—’ 8.96

0.01 0.1 1 10 100

T

Schizophrenia Controls

Meta Analysis

Fig. 4 Reasoning — Forest plot for ORs
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compared to standard consent studies, EICs significantly in-
creased the values for all four MacCAT-CR subscales. Based
on these results, we recommend using EICs especially in
clinical trials that require subjects with severe cognitive
deficits.

Kim et al. found that understanding sub-scale from
MacCAT-CR was more important as a predictor of a
categorical capacity status compared to appreciation or
reasoning [22]. Most instruments used for assessing the
decision-making capacity only test the understanding (for
details see Palmer et al. [33]). Our study shows that reason-
ing, together with understanding are the most affected
dimensions of decision-making capacity in schizophrenia
subjects, and therefore, tasks directed specifically toward
increasing them might be the best approach in optimising
the decision-making capacity for potential subjects with
schizophrenia and decision-making incapacity. Additionally,
if researchers would like to simplify DMC analysis, reason-
ing should be tested alongside understanding to improve
the accuracy of the outcome.

The results of this article could be used by clinical re-
searchers to better fine-tune the selection criteria for

inclusion in clinical trials, and by the Institutional Ethics
Committees to verify the compliance of the study proto-
col with the general and specific ethical principles of
clinical research.

Limits

The number of studies included in the analysis is small
(13); however, if we were to include studies in which
decision-making capacity was evaluated using other
scales, the results would have been more heterogeneous,
mainly due to the usage of distinct methodologies for
assessing DMC. Moreover, only three studies included
data about enhanced ways of informing potential sub-
jects. Even if the number was small, the results reached
statistical significance in most scales, suggesting that
they profoundly improved DMC. Only two studies were
performed outside US, potentially making the results
geographically biased. Therefore, they should be
interpreted with caution in significantly different
population groups. Also, the comparisons US-outside
US should be regarded as potentially having poor
error estimation.

Odds Lower Upper

ratio  limit  limit
Candilis, 2008Expressing a choice 0.417 0.209 0.832
Carpenter, 20@Xxpressing a choice 0.398 0.175 0.905
Harmell, 2012 Expressing a choice 0.437 0.076 2.514
Jeste, 2009 Expressing a choice 0.567 0.256 1.258
Kim, 2007 Expressing a choice 0.696 0.354 1.369
Kovnik, 2003 Expressing a choice 1.000 0.369 2.711
Moser, 2006 Expressing a choice 1.000 0.399 2.504
Moser. 2002 Expressing a choice 0.481 0.174 1.327
Palmer, 2005 Expressing a choice 1.000 0.430 2.325
Palmer, 2007 Expressing a choice 0.535 0.210 1.362
Wang, 2015 Expressing a choice 0.711 0.332 1.522

0.622 0.481 0.805

8 8 - Statistics f

Qdds ratio and 95% CJ

Z-Value

-2.482
-2.199
-0.927
-1.396
-1.050

0.000

0.000
-1.414

0.000
-1.312
-0.878
-3.616

p-Value

0.013
0.028
0.354
0.163
0.294
1.000
1.000
0.157
1.000
0.189
0.380
0.000

=
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Fig. 6 Expressing a choice — Forest plot for ORs
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Conclusions

Even if schizophrenia patients have a significantly decreased
decision-making capacity compared to non-mentally-ill
controls, they should be considered as competent unless
very severe changes are identifiable during clinical examin-
ation. Enhanced informed consent forms decrease the
differences between schizophrenia patients and non-
mentally-ill controls (except for the reasoning dimension)
and should be used whenever the investigators want to in-
clude more ill patients in their clinical trials. Increased
age, men gender and an increased percentage of inpatients
might increase the differential of decision-making incom-
petence compared to non-mentally-ill subjects in various
dimensions of the decision-making competence as ana-
lysed by the MacCAT-CR scale, but the small number of
subjects did not allow us (except for one instance) to
reach statistical significance.
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