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Abstract: The prodromal stages of Alzheimer’s disease (AD) are the primary focus of research aimed
at slowing disease progression. This study explores the influence of affective temperament on the
motivation of people with mild cognitive impairment (MCI) and subjective cognitive decline (SCD)
to participate in clinical trials. One hundred four subjects with MCI and SCD were screened for par-
ticipation in pharmacological and non-pharmacological trials. Affective temperament was assessed
based on the Temperament Evaluation of the Memphis, Pisa, Paris and San Diego (TEMPS) scale.
Demographic variables and temperament subscales scores were compared between MCI and SCD
patients and among patients participating in the pharmacological trial, the non-pharmacological
trial and refusing participation. Twenty-one subjects consented to participate in the pharmacological
trial, seventy consented to the non-pharmacological trial and thirteen refused to participate in any
trial. Patients with SCD had greater education and more depressive temperamental traits than those
with MCI. While older age, higher education and anxious temperament were negatively associated
with participation in the pharmacological trial, irritable temperamental positively predicted phar-
macological trial participation. In conclusion, temperamental features may affect the willingness of
patients with MCI and SCD to take part in clinical trials and, especially, the choice to participate in
pharmacological studies.

Keywords: Alzheimer’ disease; mild cognitive impairment; subjective cognitive decline; tempera-
ment; clinical trials; recruitment

1. Introduction

The prevention and slowdown of cognitive impairment have assumed increasing
importance. There is a critical need to develop pharmacological and non-pharmacological
treatments that could be effective in the prodromal phases of Alzheimer’s disease (AD),
in particular mild cognitive impairment (MCI) and subjective cognitive decline (SCD),
to delay the onset of dementia [1]. MCI, by definition, is a condition characterized by
impaired performance in one or more cognitive domains [2–4]. Although patients with
MCI can maintain their independence in functional abilities, they are typically concerned
about cognitive worsening [5–7]. In the literature, there is consensus that MCI is a clinical
profile with a high probability of developing AD or another dementia [8–14]. On their
count, patients with SCD are defined as subjects who complain of memory issues but
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do not exhibit any impairment at neuropsychological assessment [15]. Although there is
heterogeneity among the studies, many authors have suggested that SCD may be associated
with an increased risk of underlying AD [16–22]. A longitudinal study highlighted that
SCD subjects concerned about their memory decline were at higher risk of developing
dementia compared to those who reported SCD without concern [23].

Given the importance of recruiting people with prodromal AD symptoms, future
clinical trials must consider the factors that motivate patients with MCI and SCD to partic-
ipate in research. The availability of transportation services offered by medical facilities,
home visits, remuneration and a favorable attitude toward medical research have been
found to be strongly associated with interest in enrolment in a sample of patients with
and without cognitive impairment [24]. Another study showed that older adults without
dementia were motivated to take part in trials by the opportunity to learn more about
their condition and the possibility of improving their own and other people’s health [25].
Moreover, it was found that the attitude of clinical trial participants increased across the
dementia continuum, from normal cognition to AD. Older adults with cognitively normal
function and MCI participants were most motivated by altruism, whereas AD patients were
primarily driven by ambition to discover a therapy that would help their condition [26].

When personality traits were investigated in the context of routine health screening,
conscientiousness was associated with greater adherence to the program and a higher
frequency of follow-up visits for adult subjects [27], whereas high openness was a positive
predictor of participation for elderly patients [28]. Instead, studies on the influence of
psychological variables, such as anxiety traits, doubtfulness and fear of illness, on cancer
screening behavior have not produced consistently reliable results. It is not clear whether
the presence of these features facilitates or obstructs cancer screening and adherence to
monitoring [29–32].

Although there are many studies on variables that affect involvement in screening and
prevention, affective temperaments as motivating factors have not yet been investigated.
Broadly speaking, temperament refers to individual constitutional differences in emo-
tional and behavioral response that manifest early in life and remain relatively stable over
time [33]. According to Hagop S. Akiskal, temperament determines emotionality, reactivity,
impulse control and changes in energy levels and circadian rhythms [34]. Five effective
temperaments were recognized in Akiskal’s model, namely depressive, hyperthymic, cy-
clothymic, irritable and anxious temperaments. Hyperthymic temperament is characterized
by high energy levels, high emotional intensity, little need for sleep, extroversion, good
self-esteem and resilience. The depressive temperament is related to stably low mood,
low energy levels, hypersomnia, introversion, low self-esteem, brooding, indecision and
self-disciplining [35,36]. Rapid changes in mood, energy levels, need for sleep, self-esteem
and attitudes towards other people are the main features of the cyclothymic temperament.
These fluctuations may be spontaneous or caused by life events subjectively perceived as
stressful [36]. Irritable temperament is characterized by high energy levels and a tendency
to be litigious and aggressive. In contrast to hyperthymic subjects, those with irritable tem-
peraments tend to be more complaining and brooding. Finally, the anxious temperament is
related to a high level of sympathetic activity, fear of disease, hypersensitivity to separation,
difficulty in leaving a familiar environment, need for reassurance and hypersensitivity to
medications [35,37–39]. Extensive literature has explored the influence of affective temper-
aments on clinical manifestations and the course of psychiatric disorders [37,40,41], but a
relationship between the temperamental subtype and professional career choice has also
been reported [42–44].

Since temperamental features appear to be important in everyday choices, we hy-
pothesized they might have a role in trial decision-making. In this study, we focused on
examining the temperamental traits of individuals experiencing cognitive difficulties who
demand medical help. Further, we investigated whether individuals with MCI and SCD
were more likely to adhere to clinical trials depending on their temperamental features and
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if affective temperament influenced their decision to participate in pharmacological trials
rather than non-pharmacological trials.

2. Materials and Methods
2.1. Subjects

Our sample consisted of 104 subjects (60 diagnosed with MCI and 44 with SCD)
referred to the Memory Unit of the Neurological Clinic at Pisa University Hospital between
January 2019 and December 2019 and screened for participation in a pharmacological and
a non-pharmacological clinical trial. The pharmacological trial aimed to test monoclonal
antibody treatment in people at a high risk of developing Alzheimer’s disease, including
both MCI and SCD patients. The non-pharmacological study assessed the effectiveness of
combined cognitive and physical training in slowing the progression of dementia. Exclusion
criteria of both studies comprised any evidence of neurological pathologies, epilepsy,
advanced neoplasia, recent cranial trauma, drug addiction, clinical evidence of depression
or other psychiatric disorders according to the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5) [45]. Exclusionary diagnoses were based on clinical records
and neuropsychiatric examination. All patients aged between 65 and 80 years with at least
five years of education and with MCI or SCD confirmed at the neurological examination
according to the current guidelines were proposed in both trials and were free to decide
which one to participate in. Subjects did not obtain any economic or personal benefits
from research participation. All participants signed free and informed consent previously
approved by the institution’s ethics committee, and all data included in this manuscript
were obtained in compliance with the Helsinki Declaration.

2.2. Procedure

All subjects underwent a complete neuropsychological evaluation to assess several
cognitive domains and a clinical evaluation, including the collection of medical history and
a complete neurological examination. The diagnosis of MCI was obtained according to cur-
rent diagnostic criteria [6], and SCD subjects were classified using current guidelines [15].
Notably, the diagnosis of SCD required the presence of a self-experienced persistent de-
cline in cognitive capacity compared with a previously normal status and unimpaired
performance on standardized cognitive tests used to classify MCI or prodromal AD [15].

Demographic data, including age, gender and education years, were collected for all
patients. Two self-report short Italian versions of the Temperament Evaluation in Memphis,
Pisa and San Diego (TEMPS) scale were used to assess affective temperamental traits. The
short TEMPS-Autoquestionnaire (TEMPS-A) [46], comprising 39 items with “yes” or “no”
answers, was administered to 54 subjects, of which 35 were diagnosed with MCI and 19
with SCD. The brief TEMPS-Münster (TEMPS-M) [47], comprising 35 items with 1 to 5
Likert-type responses, was filled in by the latter 50 patients, of which 25 were diagnosed
with MCI and 25 with SCD. Both questionnaires included five subscales, one for each
affective temperamental disposition according to Akiskal’s model, measuring depressive,
cyclothymic, hyperthymic, irritable and anxious temperamental traits. To aggregate data
from both subsamples, given the lack of standardized norms for the general population
allowing the conversion of raw scores into standardized ones, percentage scores were
computed for each subscale, dividing raw scores by the maximum score achievable (e.g., a
raw score of 28 in the anxious temperament subscale from TEMPS-M was converted into a
percentage score of 80%, that is 28/35, given that the subscale was composed of 7 items
with a maximum score of 5).

2.3. Statistical Analysis

Descriptive statistics were used to describe the demographic characteristics of the
whole sample (n = 104). First, demographic variables and temperament subscales scores
were compared between patients diagnosed with MCI and those diagnosed with SCD.
Patients participating in pharmacological and non-pharmacological trials or refusing par-
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ticipation were then compared in the whole sample and the MCI group. Given the small
number of patients with SCD refusing participation in trials (n = 2), only pharmacological
and non-pharmacological trial groups were compared among patients with SCD. Pearson’s
chi-squared test or, when appropriate, Fisher’s exact test were used for the comparison
of categorical variables, with pairwise Fisher’s exact test used for post hoc comparisons.
The Wilcoxon rank sum test and Kruskal–Wallis test were used, respectively, for two-
and three-group comparisons of continuous variables, after excluding normality using
Shapiro–Wilk test. The Dunn test was used for post hoc analyses. Finally, all variables,
including diagnosis of SCD vs. MCI, were entered into a logistic regression model pre-
dicting participation in the pharmacological trial vs. adhesion to the non-pharmacological
trial/refusal to participate. Backward stepwise model selection, based on minimizing the
Akaike information criterion (AIC), was then applied. All analyses were performed using
R Statistical Software (Foundation for Statistical Computing, Vienna, Austria). A statistical
significance level of p < 0.05 was set in the analyses. False discovery rate (FDR) correction
was applied to post hoc tests.

3. Results

The sample comprised 104 patients, of which 60 were diagnosed with MCI and 44 with
SCD. The mean age of the whole sample was 73.94 ± 4.81 years (median = 74, interquartile
range [IQR] = 71–77, range = 64–84), and 58 patients (55.77%) were females. Education years
were, on average, 12.48 ± 4.29 (median = 13, interquartile range [IQR] = 8–17, range = 5–19).
Compared to patients with MCI, those with SCD had significantly more education years
and showed a significantly higher depressive temperament score (Table 1).

Table 1. Differences between mild cognitive impairment (MCI) and subjective cognitive decline
(SCD) patients.

MCI (n = 60) SCD (n = 44)

Mean ± SD/n (%) Mean ± SD/n (%) r p

Age (years) 74.18 ± 4.5 73.61 ± 5.2 0.08 0.446
Sex (male) 29 (48.3%) 17 (38.6%) 0.61 0.433

Education (years) 11.45 ± 4.2 13.89 ± 4.1 −0.30 0.002
Depressive temperament 24.43 ± 21.1 34.9 ± 21.8 −0.23 0.018

Cyclothymic temperament 26.47 ± 20.5 26.46 ± 19.9 −0.01 0.953
Hyperthymic temperament 44.7 ± 19.2 42.53 ± 18.9 0.04 0.711

Irritable temperament 9.91 ± 12.9 14.33 ± 13.6 −0.18 0.073
Anxious temperament 35.14 ± 30.4 33.39 ± 27.3 0.03 0.733

MCI—mild cognitive impairment; SCD—subjective cognitive decline; SD—standard deviation.

Overall, 21 subjects (10 with MCI and 11 with SCD) consented to participate in the
pharmacological study, and 70 individuals (39 with MCI and 31 with SCD) adhered to
the non-pharmacological trial. Thirteen patients (11 with MCI and 2 with SCD) refused
participation in the proposed clinical trials. The three groups differed significantly in
anxious temperament (Table 2), with patients participating in the pharmacological trial
showing a significantly lower score than those participating in the non-pharmacological
trial (pFDR = 0.001) and those refusing participation (pFDR = 0.004).

The same finding was confirmed among patients diagnosed with MCI (Table 3). Even
in this case, patients participating in the pharmacological trial showed a significantly lower
anxious temperament score with respect to those participating in the non-pharmacological
trial (pFDR = 0.019) and those refusing participation (pFDR = 0.014).

In addition, among patients diagnosed with SCD, those participating in the pharma-
cological trial were more frequently male, had a significantly higher score on the irritable
temperament subscale and showed a significantly lower anxious temperament score com-
pared to patients participating in the non-pharmacological trial (Table 4).
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Table 2. Differences between patients participating in pharmacological (PT) and non-pharmacological
trials (NPT) or refusing participation (RP).

PT (n = 21) NPT (n = 70) RP (n = 13)

Mean ± SD/n (%) Mean ± SD/n (%) Mean ± SD/n (%) χ2 p Post Hoc

Age (years) 72.38 ± 4.5 74.53 ± 4.8 73.31 ± 5.2 3.25 0.197 -
Sex (male) 13 (61.9%) 29 (41.4%) 4 (30.8%) 3.84 0.147 -

Education (years) 11.81 ± 5.0 12.83 ± 4.0 11.69 ± 4.8 0.94 0.624 -
Diagnosis (MCI) 10 (16.7%) 39 (65.0%) 11 (18.3%) 4.85 0.089 -

Depressive
temperament 28.57 ± 20.1 29.29 ± 22.0 27.06 ± 25.4 0.29 0.863 -

Cyclothymic
temperament 20.92 ± 17.1 28.04 ± 21.3 26.92 ± 17.6 1.73 0.420 -

Hyperthymic
temperament 47.28 ± 13.3 41.96 ± 19.2 47.94 ± 25.2 1.67 0.434 -

Irritable
temperament 17.18 ± 14.4 11.02 ± 13.1 7.14 ± 10.7 5.81 0.055 -

Anxious
temperament 14.46 ± 8.2 38.88 ± 29.9 42.49 ± 32.7 14.65 0.001 PT < NPT, RP

PT—pharmacological trial; NPT—non-pharmacological trials; RP—refusing participation; MCI—mild cognitive
impairment; SD—standard deviation.

Table 3. Differences between mild cognitive impairment (MCI) patients participating in pharmaco-
logical (PT) and non-pharmacological trials (NPT) or refusing participation (RP).

PT (n = 10) NPT (n = 39) RP (n = 11)

Mean ± SD Mean ± SD Mean ± SD χ2 p Post Hoc

Age (years) 73.2 ± 5.4 74.51 ± 4.1 73.91 ± 5.3 0.32 0.853 -
Sex (male) 5 (50.0%) 20 (51.3%) 4 (57.1%) - 0.697
Education

(years) 10.3 ± 4.7 11.59 ± 3.9 12 ± 4.7 0.80 0.671 -

Depressive
temperament 20 ± 16.9 26.01 ± 21.0 22.89 ± 25.5 0.78 0.676 -

Cyclothymic
temperament 18.21 ± 16.0 29.43 ± 22.2 23.48 ± 16.0 1.85 0.396 -

Hyperthymic
temperament 42.86 ± 11.7 44.37 ± 18.6 47.56 ± 27.0 0.26 0.880 -

Irritable
temperament 11.43 ± 12.1 10.58 ± 13.8 6.17 ± 10.0 1.53 0.464 -

Anxious
temperament 11.07 ± 7.2 38.77 ± 30.0 44.16 ± 35.5 8.66 0.013 PT < NPT, RP

PT—pharmacological trial; NPT—non-pharmacological trials; RP—refusing participation; SD—standard devia-
tion; MCI—mild cognitive impairment.

Table 4. Differences between subjective cognitive decline (SCD) patients participating in pharmaco-
logical (PT) and non-pharmacological trials (NPT).

PT (n = 11) NPT (n = 31)

Mean ± SD Mean ± SD r p

Age (years) 71.64 ± 3.6 74.55 ± 5.6 −0.25 0.105
Sex (male) 8 (72.7%) 9 (29.0%) - 0.029

Education (years) 13.18 ± 5.1 14.39 ± 3.5 −0.05 0.760
Depressive

temperament 36.36 ± 20.3 33.41 ± 22.9 0.04 0.796

Cyclothymic
temperament 23.38 ± 18.5 26.31 ± 20.4 −0.05 0.752

Hyperthymic
temperament 51.3 ± 14.0 38.94 ± 19.8 0.29 0.063

Irritable
temperament 22.4 ± 14.7 11.58 ± 12.3 0.33 0.036

Anxious
temperament 17.53 ± 8.1 39.02 ± 30.4 −0.34 0.029

SCD—subjective cognitive decline; PT—pharmacological trial; NPT—non-pharmacological trials;
SD—standard deviation.

Finally, according to the multivariate logistic regression model, including all vari-
ables, education years and anxious temperament score were negatively associated with
participation in the pharmacological trial, while irritable temperamental traits showed an
opposite effect (Table 5). After backward stepwise selection, age, anxious and irritable
temperament scores were retained as significant predictors, with the former two showing a
negative association with participation in the pharmacological trial and the latter a positive
effect (Table 5).
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Table 5. Multivariate logistic regression models predicting participation in the pharmacological trial
vs. non-pharmacological trial/refusal.

A. Full Multivariate Model
(AIC = 89.76, R2

adj = 0.26)
B. Backward Stepwise Selected Model

(AIC = 84.80, R2
adj = 0.22)

Variables Estimate OR (95% CI) p Estimate OR (95% CI) p

(Intercept) 11.47 - 0.068 10.21 - 0.037
Age (years) −0.14 0.87 (0.75–1.01) 0.068 −0.15 0.87 (0.76–0.98) 0.027
Sex (male) 0.72 2.06 (0.59–7.21) 0.258 - - -

Education (years) −0.16 0.85 (0.73–0.99) 0.041 - - -
Diagnosis (MCI) −0.76 0.47 (0.13–1.73) 0.256 - - -

Depressive temperament 0.02 1.02 (0.98–1.06) 0.403 - - -
Cyclothymic temperament −0.03 0.97 (0.93–1.02) 0.230 - - -
Hyperthymic temperament −0.00 0.10 (0.96–1.04) 0.867 - - -

Irritable temperament 0.05 1.05 (1–1.10) 0.048 0.05 1.05 (1.01–1.09) 0.026
Anxious temperament −0.08 0.93 (0.88–0.98) 0.003 −0.07 0.93 (0.90–0.97) 0.001

AIC—Akaike information criterion; OR—odds ratio; MCI—mild cognitive impairment.

4. Discussion

In this study, we explored if there were any differences in the affective temperaments
of MCI and SCD patients involved in pharmacological and non-pharmacological clinical
trials. Our results showed no differences in age and gender between SCD patients and MCI
patients who were referred to the Memory Unit of the Neurological Clinic. In line with
a previous study in which SCD patients had a higher education than MCI patients [48],
our SCD patients reported more years of school attendance than those with MCI. While
other temperamental traits did not differ between the groups, more depressive traits were
observed in patients with SCD compared to MCI.

Depressive temperamental traits may likely have a role in how patients perceive
their memory abilities. Subjective memory complaints, in addition to being recognized
as a predictor of cognitive decline and AD, have already been associated with depression
and specific personality traits [49]. The relationship between depressive symptoms and
memory complaints has been reported in several studies [50–53], and distractibility, lack
of concentration and poor memory are considered core depressive symptoms [45]. Conse-
quently, memory complaints in SCD subjects could result from a tendency to negatively
evaluate their own memory due to depressive personality features. Personality measures
such as low feelings of mastery and perceived self-efficacy, higher neuroticism [49,54], low
levels of self-esteem [54], hypochondriasis and psychasthenia symptoms have already been
associated with subjective memory complaints in older adults without memory deficits [55].

Anxious temperament appears to discourage participation in pharmacological studies
but not in non-pharmacological ones. In our sample, patients with MCI and SCD partici-
pating in non-pharmacological trials showed significantly more anxious traits than those
participating in pharmacological trials. Our results are consistent with previous reports
for cancer screening, observing that anxious traits may not necessarily favor participation
in studies [29,31,32]. Moreover, non-pharmacological studies, possibly thought to be less
risky, seem to be preferred by patients with anxious traits.

Conversely, irritable temperament tends to be associated with participation in phar-
macological trials, at least in patients with SCD. To the best of our knowledge, no previous
study investigated the relationship between irritable temperament or, more generally
speaking, irritability and participation in clinical research. Irritable temperament has been
previously associated with trait impulsivity [56]. Moreover, in adolescents, irritability
has been linked to temporal discounting impulsivity, the propensity to choose smaller
immediate rather than larger delayed rewards [57]. Accordingly, we hypothesized that
people with more pronounced irritable traits might prefer rapidly acting through riskier
treatment options (e.g., pharmacological treatments) against slower and more demanding
interventions (e.g., psychological treatments).

Notably, anxious and irritable temperaments had divergent effects. Both tempera-
mental features were found to mainly affect participation in the pharmacological trial.
Indeed, anxious temperament prevented participation in the pharmacological trial but did
not distinguish patients refusing participation in any trial from those taking part in the
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non-pharmacological one. On the other hand, irritable temperament was associated with
participation in pharmacological research and, among SCD patients, distinguished between
subjects adhering to the pharmacological vs. the non-pharmacological trial. Although
modest positive associations were observed between anxious and irritable temperament in
the general population (r = 0.24–0.28) [46,47], the discrepancy between their influences on
trial participation may be explained by different mediating variables to be further explored,
such as harm avoidance for anxious temperament and impulsivity for the irritable one.

Older age, high education and anxious temperament are negative predictors of partici-
pating in a pharmacological trial, whereas having an irritable temperament is a positive
predictor of participation in the pharmacological trial versus the non-pharmacological trial.
Age was found to be a poor predictor of willingness to participate in a medical treatment
trial in prior research on elderly individuals, with the intention to participate declining with
age [58]. Older adults, members of racial and ethnic minorities and those with low-income
levels generally tended to have reduced motivation to participate in pharmacological
trials, according to prior studies [59–61]. Conversely, the role of educational level is not
unequivocally established. In our study, education years were negatively associated with
participation in the pharmacological trial only in the logistic regression model, including
all variables, while no significant differences were detected in the comparative analyses nor
was educational level selected among predictors of pharmacological trial participation after
stepwise regression. Similarly, mixed findings were found in previous studies. Individuals
who agreed to take part in a mock clinical study of a drug differed from those who declined
based on their gender but not on their educational level [62]. High educational levels may
also boost willingness to participate in pharmacological and non-pharmacological research
according to certain studies [63,64], but other individual and environmental factors, includ-
ing race and attitude toward research (e.g., trust level and perceived societal benefits), may
have a stronger influence on the prediction of study participation [65]. We hypothesized
that the effect of educational level might interact with other variables, including the type
of disease, temperament and personality characteristics, as well as trial features. On the
one hand, higher education may be associated with a greater trust in research, while on
the other, highly educated patients may have a greater awareness of pharmacological risks.
Further studies could help unravel potentially meaningful moderators and mediators of
education effects on trial participation.

Our results are consistent with research investigating psychological factors that affect
patients’ willingness to participate in phase I, II and III pharmacological trials. High
exploratory tendency and perceived self-efficacy were observed in volunteers for phase I
studies [66]. Moreover, fewer anxiety traits and social avoidance were previously found
in patients willing to participate in phase II and III clinical trials compared to those who
refused [67]. As it is well known, anxious dispositions may result in the avoidance of
perceived threats, including social contexts as well as unfamiliar situations, drug intake
and medical procedures. Social avoidance may thus be indicative of a general anxious and
avoidant attitude that can influence pharmacological research participation.

Identifying an individual’s temperamental and personality features that affect their
decision to participate in a clinical trial needs to be considered during the creation of
recruitment and communication strategies. Particularly, the involvement of psychologists
and social sciences experts can help overcome self-selection bias using personalized com-
munication. Attempting to enroll the greatest number of patients, including those with
personality traits that would prevent them from participating, would increase the overall
number of participants and result in a more representative sample.

Several methodological limitations of our study should be considered. A first limi-
tation comes from the clinical setting in which patients were recruited, a tertiary referral
neurological unit, where more complicated patients could have been overrepresented,
thus undermining the representativeness of the sample and, together with the limited
sample size, the generalizability of the results. Second, temperament was assessed using
self-reported questionnaires that may be subjected to response biases due, for instance,
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to perceived social desirability, lack of introspective ability, influence of current affective
states and exaggeration of symptoms to obtain assistance. Moreover, two different versions
of the TEMPS scale were used, and scores were subsequently aggregated, limiting the
comparability of our results with other studies. Further investigations are required to
confirm our findings using informant-reported or clinician-rated instruments, possibly
with established standardized norms, to assess affective temperament. Finally, although
psychiatric disorders were considered among the exclusion criteria, no systematic, struc-
tured evaluation of psychopathology was used, making it possible that some patients with
undiagnosed psychiatric conditions, such as patients with anxiety disorders scoring higher
on anxious temperamental traits, were included. Whether psychopathology may interact
with temperament variables to influence trial participation still needs to be explored.

5. Conclusions

According to our preliminary findings, depressive temperament may be the reason
for an early search for medical assistance in SCD patients since it increases the perception
of how invalidating cognitive symptoms are. Temperamental features may also influence
SCD and MCI patients’ willingness to participate in clinical trials. Participation in pharma-
cological studies may be encouraged by irritable temperament but discouraged by anxious
temperamental traits. Temperament should be considered while designing clinical trials for
individuals with prodromal AD because it influences health behavior and decision-making
and plays a significant role in the attitude of patients towards participation. Building multi-
disciplinary teams, including clinicians, psychologists and social sciences experts, could
help tailor communication strategies to each patient during the recruitment phase. For
instance, a different communication approach may be required for patients showing highly
anxious traits compared to those with predominantly irritable temperamental features.
Further studies are warranted to develop temperament-sensitive recruitment procedures to
include samples representative of the entire target population.

Author Contributions: Conceptualization, G.T., S.C. and C.R.; methodology, G.T., I.M. and G.E.B.;
investigation and data curation, S.C., C.R. and J.B.; writing—original draft preparation, S.C., C.E.,
C.R., J.B. and S.B.; writing—review and editing, C.E., G.E.B., G.S., I.M. and G.P.; supervision I.M. and
G.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Pisa.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy or ethical restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Reiman, E.M.; Langbaum, J.B.S.; Fleisher, A.S.; Caselli, R.J.; Chen, K.; Ayutyanont, N.; Quiroz, Y.T.; Kosik, K.S.; Lopera, F.; Tariot,

P.N. Alzheimer’s Prevention Initiative: A Plan to Accelerate the Evaluation of Presymptomatic Treatments. J. Alzheimer’s Dis.
2011, 26 (Suppl. 3), 321–329. [CrossRef] [PubMed]

2. Petersen, R.C. Mild Cognitive Impairment as a Diagnostic Entity. J. Intern. Med. 2004, 256, 183–194. [CrossRef]
3. Petersen, R.C.; Smith, G.E.; Waring, S.C.; Ivnik, R.J.; Tangalos, E.G.; Kokmen, E. Mild Cognitive Impairment: Clinical Characteri-

zation and Outcome. Arch. Neurol. 1999, 56, 303–308. [CrossRef] [PubMed]
4. Petersen, R.C.; Caracciolo, B.; Brayne, C.; Gauthier, S.; Jelic, V.; Fratiglioni, L. Mild Cognitive Impairment: A Concept in Evolution.

J. Intern. Med. 2014, 275, 214–228. [CrossRef] [PubMed]
5. Petersen, R.C.; Lopez, O.; Armstrong, M.J.; Getchius, T.S.D.; Ganguli, M.; Gloss, D.; Gronseth, G.S.; Marson, D.; Pringsheim,

T.; Day, G.S.; et al. Practice Guideline Update Summary: Mild Cognitive Impairment: Report of the Guideline Development,
Dissemination, and Implementation Subcommittee of the American Academy of Neurology. Neurology 2018, 90, 126–135.
[CrossRef]

http://doi.org/10.3233/JAD-2011-0059
http://www.ncbi.nlm.nih.gov/pubmed/21971471
http://doi.org/10.1111/j.1365-2796.2004.01388.x
http://doi.org/10.1001/archneur.56.3.303
http://www.ncbi.nlm.nih.gov/pubmed/10190820
http://doi.org/10.1111/joim.12190
http://www.ncbi.nlm.nih.gov/pubmed/24605806
http://doi.org/10.1212/WNL.0000000000004826


J. Clin. Med. 2023, 12, 1121 9 of 11

6. Albert, M.S.; DeKosky, S.T.; Dickson, D.; Dubois, B.; Feldman, H.H.; Fox, N.C.; Gamst, A.; Holtzman, D.M.; Jagust, W.J.; Petersen,
R.C.; et al. The Diagnosis of Mild Cognitive Impairment Due to Alzheimer’s Disease: Recommendations from the National
Institute on Aging-Alzheimer’s Association Workgroups on Diagnostic Guidelines for Alzheimer’s Disease. Alzheimer’s Dement.
2011, 7, 270–279. [CrossRef]

7. Croisile, B.; Auriacombe, S.; Etcharry-Bouyx, F.; Vercelletto, M. [The new 2011 recommendations of the National Institute on Aging
and the Alzheimer’s Association on diagnostic guidelines for Alzheimer’s disease: Preclinal stages, mild cognitive impairment,
and dementia]. Rev. Neurol. 2012, 168, 471–482. [CrossRef]

8. 2022 Alzheimer’s Disease Facts and Figures. Alzheimer’s Dement. 2022, 18, 700–789. [CrossRef]
9. Ward, D.D.; Wallace, L.M.K.; Rockwood, K. Frailty and Risk of Dementia in Mild Cognitive Impairment Subtypes. Ann. Neurol.

2021, 89, 1221–1225. [CrossRef]
10. Gillis, C.; Mirzaei, F.; Potashman, M.; Ikram, M.A.; Maserejian, N. The Incidence of Mild Cognitive Impairment: A Systematic

Review and Data Synthesis. Alzheimer’s Dement. 2019, 11, 248–256. [CrossRef]
11. Wisse, L.E.M.; Butala, N.; Das, S.R.; Davatzikos, C.; Dickerson, B.C.; Vaishnavi, S.N.; Yushkevich, P.A.; Wolk, D.A. Suspected

Non-AD Pathology in Mild Cognitive Impairment. Neurobiol. Aging 2015, 36, 3152–3162. [CrossRef]
12. Palmer, K.; Bäckman, L.; Winblad, B.; Fratiglioni, L. Mild Cognitive Impairment in the General Population: Occurrence and

Progression to Alzheimer Disease. Am. J. Geriatr. Psychiatry 2008, 16, 603–611. [CrossRef]
13. Sperling, R.; Johnson, K. Biomarkers of Alzheimer Disease: Current and Future Applications to Diagnostic Criteria. Continuum

2013, 19, 325–338. [CrossRef]
14. Frisoni, G.B.; Bocchetta, M.; Chételat, G.; Rabinovici, G.D.; de Leon, M.J.; Kaye, J.; Reiman, E.M.; Scheltens, P.; Barkhof, F.; Black,

S.E.; et al. Imaging Markers for Alzheimer Disease: Which vs How. Neurology 2013, 81, 487–500. [CrossRef]
15. Jessen, F.; Amariglio, R.E.; van Boxtel, M.; Breteler, M.; Ceccaldi, M.; Chetelat, G.; Dubois, B.; Dufouil, C.; Ellis, K.A.; van der

Flier, W.M.; et al. A Conceptual Framework for Research on Subjective Cognitive Decline in Preclinical Alzheimer’s Disease.
Alzheimer’s Dement. 2014, 10, 844–852. [CrossRef]

16. van Harten, A.C.; Mielke, M.M.; Swenson-Dravis, D.M.; Hagen, C.E.; Edwards, K.K.; Roberts, R.O.; Geda, Y.E.; Knopman, D.S.;
Petersen, R.C. Subjective Cognitive Decline and Risk of MCI: The Mayo Clinic Study of Aging. Neurology 2018, 91, e300–e312.
[CrossRef]

17. Buckley, R.F.; Maruff, P.; Ames, D.; Bourgeat, P.; Martins, R.N.; Masters, C.L.; Rainey-Smith, S.; Lautenschlager, N.; Rowe, C.C.;
Savage, G.; et al. Subjective Memory Decline Predicts Greater Rates of Clinical Progression in Preclinical Alzheimer’s Disease.
Alzheimer’s Dement. 2016, 12, 796–804. [CrossRef]

18. Caselli, R.J.; Chen, K.; Locke, D.E.C.; Lee, W.; Roontiva, A.; Bandy, D.; Fleisher, A.S.; Reiman, E.M. Subjective Cognitive Decline:
Self and Informant Comparisons. Alzheimer’s Dement. 2014, 10, 93–98. [CrossRef]

19. Chary, E.; Amieva, H.; Pérès, K.; Orgogozo, J.-M.; Dartigues, J.-F.; Jacqmin-Gadda, H. Short- versus Long-Term Prediction of
Dementia among Subjects with Low and High Educational Levels. Alzheimer’s Dement. 2013, 9, 562–571. [CrossRef]

20. Perrotin, A.; La Joie, R.; de La Sayette, V.; Barré, L.; Mézenge, F.; Mutlu, J.; Guilloteau, D.; Egret, S.; Eustache, F.; Chételat, G.
Subjective Cognitive Decline in Cognitively Normal Elders from the Community or from a Memory Clinic: Differential Affective
and Imaging Correlates. Alzheimer’s Dement. 2017, 13, 550–560. [CrossRef]

21. Mielke, M.M.; Wiste, H.J.; Weigand, S.D.; Knopman, D.S.; Lowe, V.J.; Roberts, R.O.; Geda, Y.E.; Swenson-Dravis, D.M.; Boeve, B.F.;
Senjem, M.L.; et al. Indicators of Amyloid Burden in a Population-Based Study of Cognitively Normal Elderly. Neurology 2012, 79,
1570–1577. [CrossRef] [PubMed]

22. Wang, X.; Huang, W.; Su, L.; Xing, Y.; Jessen, F.; Sun, Y.; Shu, N.; Han, Y. Neuroimaging Advances Regarding Subjective Cognitive
Decline in Preclinical Alzheimer’s Disease. Mol. Neurodegener. 2020, 15, 55. [CrossRef] [PubMed]

23. Koppara, A.; Wolfsgruber, S.; Kleineidam, L.; Schmidtke, K.; Frölich, L.; Kurz, A.; Schulz, S.; Hampel, H.; Heuser, I.; Peters, O.;
et al. The Latent Dementia Phenotype δ Is Associated with Cerebrospinal Fluid Biomarkers of Alzheimer’s Disease and Predicts
Conversion to Dementia in Subjects with Mild Cognitive Impairment. J. Alzheimer’s Dis. 2015, 49, 547–560. [CrossRef] [PubMed]

24. Jefferson, A.L.; Lambe, S.; Chaisson, C.; Palmisano, J.; Horvath, K.J.; Karlawish, J. Clinical Research Participation among Aging
Adults Enrolled in an Alzheimer’s Disease Center Research Registry. J. Alzheimer’s Dis. 2011, 23, 443–452. [CrossRef] [PubMed]

25. Calamia, M.; Bernstein, J.P.K.; Keller, J.N. I’d Do Anything for Research, But I Won’t Do That: Interest in Pharmacological
Interventions in Older Adults Enrolled in a Longitudinal Aging Study. PLoS ONE 2016, 11, e0159664. [CrossRef]

26. Nuño, M.M.; Gillen, D.L.; Dosanjh, K.K.; Brook, J.; Elashoff, D.; Ringman, J.M.; Grill, J.D. Attitudes toward Clinical Trials across
the Alzheimer’s Disease Spectrum. Alzheimer’s Res. Ther. 2017, 9, 81. [CrossRef]

27. Armon, G.; Toker, S. The Role of Personality in Predicting Repeat Participation in Periodic Health Screening. J. Pers. 2013, 81,
452–464. [CrossRef]

28. Iwasa, H.; Masui, Y.; Gondo, Y.; Yoshida, Y.; Inagaki, H.; Kawaai, C.; Kim, H.; Yoshida, H.; Suzuki, T. Personality and Participation
in Mass Health Checkups among Japanese Community-Dwelling Elderly. J. Psychosom. Res. 2009, 66, 155–159. [CrossRef]

29. Consedine, N.S.; Magai, C.; Krivoshekova, Y.S.; Ryzewicz, L.; Neugut, A.I. Fear, Anxiety, Worry, and Breast Cancer Screening
Behavior: A Critical Review. Cancer Epidemiol. Biomark. Prev. 2004, 13, 501–510. [CrossRef]

30. Bobridge, A.; Bampton, P.; Cole, S.; Lewis, H.; Young, G. The Psychological Impact of Participating in Colorectal Cancer Screening
by Faecal Immuno-Chemical Testing—the Australian Experience. Br. J. Cancer 2014, 111, 970–975. [CrossRef]

http://doi.org/10.1016/j.jalz.2011.03.008
http://doi.org/10.1016/j.neurol.2011.11.007
http://doi.org/10.1002/alz.12638
http://doi.org/10.1002/ana.26064
http://doi.org/10.1016/j.dadm.2019.01.004
http://doi.org/10.1016/j.neurobiolaging.2015.08.029
http://doi.org/10.1097/JGP.0b013e3181753a64
http://doi.org/10.1212/01.CON.0000429181.60095.99
http://doi.org/10.1212/WNL.0b013e31829d86e8
http://doi.org/10.1016/j.jalz.2014.01.001
http://doi.org/10.1212/WNL.0000000000005863
http://doi.org/10.1016/j.jalz.2015.12.013
http://doi.org/10.1016/j.jalz.2013.01.003
http://doi.org/10.1016/j.jalz.2012.05.2188
http://doi.org/10.1016/j.jalz.2016.08.011
http://doi.org/10.1212/WNL.0b013e31826e2696
http://www.ncbi.nlm.nih.gov/pubmed/22972644
http://doi.org/10.1186/s13024-020-00395-3
http://www.ncbi.nlm.nih.gov/pubmed/32962744
http://doi.org/10.3233/JAD-150257
http://www.ncbi.nlm.nih.gov/pubmed/26484902
http://doi.org/10.3233/JAD-2010-101536
http://www.ncbi.nlm.nih.gov/pubmed/21116048
http://doi.org/10.1371/journal.pone.0159664
http://doi.org/10.1186/s13195-017-0311-5
http://doi.org/10.1111/jopy.12021
http://doi.org/10.1016/j.jpsychores.2008.07.006
http://doi.org/10.1158/1055-9965.501.13.4
http://doi.org/10.1038/bjc.2014.371


J. Clin. Med. 2023, 12, 1121 10 of 11

31. Jenkins, V.; Fallowfield, L.; Langridge, C.; Barrett, J.; Ryan, A.; Jacobs, I.; Kilkerr, J.; Menon, U.; Farewell, V. Psychosocial Factors
Associated With Withdrawal From the United Kingdom Collaborative Trial of Ovarian Cancer Screening After 1 Episode of
Repeat Screening. Int. J. Gynecol. Cancer 2015, 25, 1519–1525. [CrossRef]

32. Rat, C.; Hild, S.; Gaultier, A.; Khammari, A.; Bonnaud-Antignac, A.; Quereux, G.; Dreno, B.; Nguyen, J.M. Anxiety, Locus of
Control and Sociodemographic Factors Associated with Adherence to an Annual Clinical Skin Monitoring: A Cross-Sectional
Survey among 1000 High-Risk French Patients Involved in a Pilot-Targeted Screening Programme for Melanoma. BMJ Open 2017,
7, e016071. [CrossRef]

33. Drabick, D.A.G.; Rabinowitz, J. Temperament. In The SAGE Encyclopedia of Abnormal and Clinical Psychology; SAGE Publications:
Thousand Oaks, CA, USA, 2017; pp. 3482–3483.

34. Akiskal, H.S. The Emergence of the Bipolar Spectrum: Validation along Clinical-Epidemiologic and Familial-Genetic Lines.
Psychopharmacol. Bull. 2007, 40, 99–115.

35. Akiskal, H.S.; Placidi, G.F.; Maremmani, I.; Signoretta, S.; Liguori, A.; Gervasi, R.; Mallya, G.; Puzantian, V.R. TEMPS-I:
Delineating the Most Discriminant Traits of the Cyclothymic, Depressive, Hyperthymic and Irritable Temperaments in a
Nonpatient Population. J. Affect. Disord. 1998, 51, 7–19. [CrossRef]

36. Akiskal, H.S.; Mallya, G. Criteria for the “Soft” Bipolar Spectrum: Treatment Implications. Psychopharmacol. Bull. 1987, 23, 68–73.
37. Perugi, G.; Toni, C.; Travierso, M.C.; Akiskal, H.S. The Role of Cyclothymia in Atypical Depression: Toward a Data-Based

Reconceptualization of the Borderline-Bipolar II Connection. J. Affect. Disord. 2003, 73, 87–98. [CrossRef]
38. Placidi, G.F.; Signoretta, S.; Liguori, A.; Gervasi, R.; Maremmani, I.; Akiskal, H.S. The Semi-Structured Affective Temperament

Interview (TEMPS-I). Reliability and Psychometric Properties in 1010 14-26-Year Old Students. J. Affect. Disord. 1998, 47, 1–10.
[CrossRef]

39. Rovai, L.; Maremmani, A.G.I.; Rugani, F.; Bacciardi, S.; Pacini, M.; Dell’Osso, L.; Akiskal, H.S.; Maremmani, I. Do Akiskal &
Mallya’s Affective Temperaments Belong to the Domain of Pathology or to That of Normality? Eur. Rev. Med. Pharmacol. Sci.
2013, 17, 2065–2079.

40. Perugi, G.; Cesari, D.; Vannucchi, G.; Maccariello, G.; Barbuti, M.; De Bartolomeis, A.; Fagiolini, A.; Maina, G. The Impact of
Affective Temperaments on Clinical and Functional Outcome of Bipolar I Patients That Initiated or Changed Pharmacological
Treatment for Mania. Psychiatry Res. 2018, 261, 473–480. [CrossRef]

41. Rovai, L.; Maremmani, A.G.I.; Bacciardi, S.; Gazzarrini, D.; Pallucchini, A.; Spera, V.; Perugi, G.; Maremmani, I. Opposed Effects
of Hyperthymic and Cyclothymic Temperament in Substance Use Disorder (Heroin- or Alcohol-Dependent Patients). J. Affect.
Disord. 2017, 218, 339–345. [CrossRef]

42. Rovai, L.; Maremmani, A.G.I.; Leonardi, A.; Bacciardi, S.; Rugani, F.; Dell’Osso, L.; Akiskal, H.S.; Maremmani, I. TEMPS-A[P]
Temperament Profile Related to Professional Choice. Differences between Applicants to Become a Cadet Officer in the Italian Air
Force or Navy. J. Affect. Disord. 2013, 145, 106–110. [CrossRef] [PubMed]

43. Maremmani, I.; Dell’Osso, L.; Rovai, L.; Pacini, M.; Arduino, G.; Montagnari, A.; Abbenante, D.; Maremmani, A.G.I.; Giulio, P.;
Akiskal, K.; et al. TEMPS-A[p] Temperament Profile Related to Professional Choice: A Study in 1548 Applicants to Become a
Cadet Officer in the Italian Air Force. J. Affect. Disord. 2010, 124, 314–318. [CrossRef] [PubMed]

44. Maremmani, I.; Maremmani, A.G.I.; Leonardi, A.; Rovai, L.; Bacciardi, S.; Rugani, F.; Dell’Osso, L.; Akiskal, K.; Akiskal, S.H.
Temperamental Traits and Results of Psychoaptitude Tests in Applicants to Become a Cadet Officer in the Italian Navy. J. Affect.
Disord. 2013, 150, 634–638. [CrossRef] [PubMed]

45. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; Text Revision (DSM-5-TR);
American Psychiatric Publishing: Washington, DC, USA, 2022.

46. Preti, A.; Vellante, M.; Zucca, G.; Tondo, L.; Akiskal, K.; Akiskal, H. The Italian Version of the Validated Short TEMPS-A: The
Temperament Evaluation of Memphis, Pisa, Paris and San Diego. J. Affect. Disord. 2010, 120, 207–212. [CrossRef]

47. Fico, G.; Luciano, M.; Sampogna, G.; Zinno, F.; Steardo, L.J.; Perugi, G.; Pompili, M.; Tortorella, A.; Volpe, U.; Fiorillo, A.; et al.
Validation of the Brief TEMPS-M Temperament Questionnaire in a Clinical Italian Sample of Bipolar and Cyclothymic Patients. J.
Affect. Disord. 2020, 260, 458–462. [CrossRef]

48. Gallassi, R.; Bisulli, A.; Oppi, F.; Poda, R.; Di Felice, C. Subjective Cognitive Complaints, Neuropsychological Performance,
Affective and Behavioural Symptoms in Non-Demented Patients. Int. J. Geriatr. Psychiatry 2008, 23, 95–101. [CrossRef]

49. Reid, L.M.; Maclullich, A.M.J. Subjective Memory Complaints and Cognitive Impairment in Older People. Dement. Geriatr. Cogn.
Disord. 2006, 22, 471–485. [CrossRef]

50. Kahn, R.L.; Zarit, S.H.; Hilbert, N.M.; Niederehe, G. Memory Complaint and Impairment in the Aged. The Effect of Depression
and Altered Brain Function. Arch. Gen. Psychiatry 1975, 32, 1569–1573. [CrossRef]

51. Collins, M.W.; Abeles, N. Subjective Memory Complaints and Depression in the Able Elderly. Clin. Gerontol. 1996, 16, 29–54.
[CrossRef]

52. Bassett, S.S.; Folstein, M.F. Memory Complaint, Memory Performance, and Psychiatric Diagnosis: A Community Study. J. Geriatr.
Psychiatry Neurol. 1993, 6, 105–111. [CrossRef]

53. Jungwirth, S.; Fischer, P.; Weissgram, S.; Kirchmeyr, W.; Bauer, P.; Tragl, K.-H. Subjective Memory Complaints and Objective
Memory Impairment in the Vienna-Transdanube Aging Community. J. Am. Geriatr. Soc. 2004, 52, 263–268. [CrossRef]

54. Pearman, A.; Storandt, M. Predictors of Subjective Memory in Older Adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 2004, 59, P4–P6.
[CrossRef]

http://doi.org/10.1097/IGC.0000000000000507
http://doi.org/10.1136/bmjopen-2017-016071
http://doi.org/10.1016/S0165-0327(98)00152-9
http://doi.org/10.1016/S0165-0327(02)00329-4
http://doi.org/10.1016/S0165-0327(97)00122-5
http://doi.org/10.1016/j.psychres.2018.01.035
http://doi.org/10.1016/j.jad.2017.04.041
http://doi.org/10.1016/j.jad.2012.07.021
http://www.ncbi.nlm.nih.gov/pubmed/22884231
http://doi.org/10.1016/j.jad.2010.03.016
http://www.ncbi.nlm.nih.gov/pubmed/20417972
http://doi.org/10.1016/j.jad.2013.02.006
http://www.ncbi.nlm.nih.gov/pubmed/23481608
http://doi.org/10.1016/j.jad.2009.02.025
http://doi.org/10.1016/j.jad.2019.09.034
http://doi.org/10.1002/gps.1901
http://doi.org/10.1159/000096295
http://doi.org/10.1001/archpsyc.1975.01760300107009
http://doi.org/10.1300/J018v16n04_04
http://doi.org/10.1177/089198879300600207
http://doi.org/10.1111/j.1532-5415.2004.52066.x
http://doi.org/10.1093/geronb/59.1.P4


J. Clin. Med. 2023, 12, 1121 11 of 11

55. Hänninen, T.; Reinikainen, K.J.; Helkala, E.L.; Koivisto, K.; Mykkänen, L.; Laakso, M.; Pyörälä, K.; Riekkinen, P.J. Subjective
Memory Complaints and Personality Traits in Normal Elderly Subjects. J. Am. Geriatr. Soc. 1994, 42, 1–4. [CrossRef]

56. Luciano, M.; Sampogna, G.; Mancuso, E.; Simonetti, A.; De Fazio, P.; Di Nicola, M.; Di Lorenzo, G.; Pepe, M.; Sambataro, F.;
Signorelli, M.S.; et al. Trait-Related Impulsivity, Affective Temperaments and Mood Disorders: Results from a Real-World
Multicentric Study. Brain Sci. 2022, 12, 1554. [CrossRef]

57. Blair, R.J.R.; Bashford-Largo, J.; Zhang, R.; Lukoff, J.; Elowsky, J.S.; Leibenluft, E.; Hwang, S.; Dobbertin, M.; Blair, K.S. Temporal
Discounting Impulsivity and Its Association with Conduct Disorder and Irritability. J. Child Adolesc. Psychopharmacol. 2020, 30,
542–548. [CrossRef]

58. Brown, D.R.; Topcu, M. Willingness to Participate in Clinical Treatment Research among Older African Americans and Whites.
Gerontologist 2003, 43, 62–72. [CrossRef]

59. Murthy, V.H.; Krumholz, H.M.; Gross, C.P. Participation in Cancer Clinical Trials: Race-, Sex-, and Age-Based Disparities. JAMA
2004, 291, 2720–2726. [CrossRef]

60. Hall, W.D. Representation of Blacks, Women, and the Very Elderly (Aged > or = 80) in 28 Major Randomized Clinical Trials. Ethn.
Dis. 1999, 9, 333–340.

61. Stallings, F.L.; Ford, M.E.; Simpson, N.K.; Fouad, M.N.; Jernigan, J.C.; Trauth, J.M.; Miller, D.S. Black Participation in the Prostate,
Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial. Control. Clin. Trials 2000, 21 (Suppl. 6), 379S–389S. [CrossRef]

62. Gitanjali, B.; Raveendran, R.; Pandian, D.G.; Sujindra, S. Recruitment of Subjects for Clinical Trials after Informed Consent: Does
Gender and Educational Status Make a Difference? J. Postgrad. Med. 2003, 49, 109–113.

63. Baquet, C.R.; Commiskey, P.; Daniel Mullins, C.; Mishra, S.I. Recruitment and Participation in Clinical Trials: Socio-Demographic,
Rural/Urban, and Health Care Access Predictors. Cancer Detect. Prev. 2006, 30, 24–33. [CrossRef] [PubMed]

64. Brewer, L.C.; Hayes, S.N.; Parker, M.W.; Balls-Berry, J.E.; Halyard, M.Y.; Pinn, V.W.; Radecki Breitkopf, C. African American
Women’s Perceptions and Attitudes Regarding Participation in Medical Research: The Mayo Clinic/The Links, Incorporated
Partnership. J. Women’s Health 2014, 23, 681–687. [CrossRef] [PubMed]

65. Scanlon, J.K.; Wofford, L.; Fair, A.; Philippi, D. Predictors of Participation in Clinical Research. Nurs. Res. 2021, 70, 289–297.
[CrossRef] [PubMed]

66. Almeida, L.; Kashdan, T.B.; Coelho, R.; Albino-Teixeira, A.; Soares-da-Silva, P. Healthy Subjects Volunteering for Phase I Studies:
Influence of Curiosity, Exploratory Tendencies and Perceived Self-Efficacy. Int. J. Clin. Pharmacol. Ther. 2008, 46, 109–118.
[CrossRef]

67. Gouveia, R.; Cruz, V.T.; Almeida, L. Sociodemographic and Psychological Characteristics Influencing Patients’ Willingness to
Participate in Clinical Trials. BMJ Open Qual. 2022, 11, e002044. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/j.1532-5415.1994.tb06064.x
http://doi.org/10.3390/brainsci12111554
http://doi.org/10.1089/cap.2020.0001
http://doi.org/10.1093/geront/43.1.62
http://doi.org/10.1001/jama.291.22.2720
http://doi.org/10.1016/S0197-2456(00)00093-3
http://doi.org/10.1016/j.cdp.2005.12.001
http://www.ncbi.nlm.nih.gov/pubmed/16495020
http://doi.org/10.1089/jwh.2014.4751
http://www.ncbi.nlm.nih.gov/pubmed/25046058
http://doi.org/10.1097/NNR.0000000000000513
http://www.ncbi.nlm.nih.gov/pubmed/33883501
http://doi.org/10.5414/CPP46109
http://doi.org/10.1136/bmjoq-2022-002044

	Introduction 
	Materials and Methods 
	Subjects 
	Procedure 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

