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Abstract

Non-verbal figural fluency is related to executive functions and specifically to the ability to create as many unique
designs as possible, while minimizing their repetitions. An Italian version of figural fluency is the Modified Five Point
Test (MFPT), which is highly employed in the clinical practice of neuropsychologists. To date, reference data of Italian
population are limited to a sample aged between 16 and 60 years old. Thus, the current study aims to provide normative
data of the MFPT in the context of a population-based setting, conducted in Southern Italy, aged over 65 years old
(range: 65-91). We collected N= 340 Italian healthy subjects pooled across subgroups for age, sex, and education.
Multiple regression analyses were performed to estimate the effect of age, education and sex on the participant’s
performance. Equivalent scores and cut-off scores were also defined for the number of unique designs (UDs) and the
number of strategies (CSs). Results showed that UDs increases with decreasing age and increasing educational level.
CSs is influenced by higher educational levels but neither by age nor sex. A significant inverse correlation between the
UDs and percentage of errors occurred, suggesting that a higher number of UDs is associated with a fewer number of
errors and higher CSs employed. Overall, the MFPT provides a measure of cognitive functioning in terms of the ability
to initiate and realize designs, affording useful hints for clinical settings. The MFPT may represent a handy and useful

tool with a specific focus in the differentiation of healthy versus pathological aging.

Keywords: Modified Five-Point Test, Figural fluency; design fluency; executive functions; prefrontal cortex;

normative data.
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1. INTRODUCTION

Executive functions include different abilities, such as set shifting (i.e., the ability to switch from one mental set to
another), control/update representations in working memory, and inhibition of automatic responses [1]. Among the
numerous neuropsychological tasks developed to assess executive functions, fluency tasks have often been proposed as
they examine the ability to maximise the number of responses under constraint of time and restricted search conditions
(words or figures) while avoiding response repetition [2]. Fluency tasks have extensively been adopted in
neuropsychology under the form of verbal fluency (i.e., the ability to generate multiple words in one minute);
specifically, phonemic fluency requires the ability to produce, in one minute, as many unique words as possible starting
with a single letter [3][4].

Beside verbal fluency tasks, a non-verbal fluency task has also been developed; here participants are asked to draw as
many designs as possible in a time-constrained setting [5]. Non-verbal fluency is referred to the ability to generate
unique nonverbal responses by means of cognitive flexibility and is usually related to divergent thinking [6] and
creative cognition [7]. Indeed, divergent thinking and creative cognition enhance the ability to quickly initiate and
produce a series of possible alternative solutions to tasks that do not require a single correct answer. The higher
divergent thinking and creative cognition, the higher are the number of alternative responses. Specifically, divergent
thinking involves fluency, flexibility, originality of responses, and productivity measures, meaning that in design
fluency, subjects can generate new ideas by inhibiting those previously produced, manipulating information by means
of working memory and enhancing the number of unique corrected responses. Spatial cognition, visual attention, and
selective attention are also involved in figural fluency tasks’ performance. The anatomo-clinical hypothesis beyond the
figural fluency tasks is still debated, as, compared to the verbal fluency that results to be impaired due to a left frontal
lobe damage, several subsystems in the left and right frontal and posterior regions could lead to deficits in figural
fluency tasks [8-10]. The first version of the non-verbal fluency has been the Design Fluency task [5], which includes
two parts: (i) a free condition and (ii) a fixed (four-lines) condition. In the free condition subjects have 5 minutes to
design different non-sense drawings (i.e., that cannot be named); in the fixed (four-lines) condition, participants have 4
minute’ to design many drawings using only four lines. Since the use of this test led to difficulties with scoring (i.e., the
comparison of several examiners requires to determine whether one drawing was sense or hon-sense, or whether it was
the repetition of another one), several versions of free or constrained drawing have been developed to assess figural
fluency over the years [11]. An attempt has been made introducing the Five-point test [12]. This test was firstly
employed with children between 6 and 13 years old and consists of a sheet on which 40 equal squares are reproduced in
a 5 x 8 array, each consisting of five symmetrically arranges dots (Figure 1a). Subjects are asked to connect two or more
dots using straight lines by generating as many as possible designs in each rectangle, while, they should avoid
repetitions of previous designs. This test had to be completed in 3 minutes of time. The Five-point test, compared to the
free designs, has a more structured pattern, is easier to complete and score, and allows to evaluate executive functions
with a less involvement of the visuo-constructive and visual-motor skills [13]. The free-drawing condition and the
absence of a starting scheme requires a greater effort in activating a mental representation (visuo-constructive and
spatial skills) and in translating it into a motor scheme (visuomotor skills) without the aid of visual models within which
to organize the drawing. This can lead the subjects to draw very complex objects, involving even more complex
visuospatial skills. Moreover, the subject is asked to reproduce unreal drawings, involving a greater contribution of non-

verbal, visuo-constructive skills.
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Afterwards, the Five-point Test proposed by Regard has been then revised by the Ruff's figural fluency test [14]. This
test comprises five test conditions of 1 minute each. In each condition, different test material is presented. Although the
first condition is analogous to the Five-Points Test, the others either encompass interference patterns or the dots are
asymmetrically positioned. The subject is asked to produce different designs utilizing each configuration and has the
opportunity to practice prior to each condition. Despite this version is often used, it takes a long time, is redundant and
does not provide additional information compared to the form proposed by Regard and colleagues.

More recently, Cattelani and co-workers proposed the Modified Five-Point Test (MFPT) [15]. This adaptation is based
on Regard's original form, but is simplified, quicker to be administered and easier to understand than previous
adaptations. The MFPT takes 3 minutes and includes two pre-test examples that allow participant to get involved in the
task and to better understand how to perform it. In fact, the examiner has to exemplify aloud how to connect the dots in
each rectangle while drawing himself a possible configuration and while explaining the rules to be complied. This is an
advantage compared to the Five-point Test, where the examples are already drawn without any verbal cue.

This “modified” version introduced two additional qualitative and quantitative information: the percentage of
perseverative and rule-breaking errors considered as an error index (Errl) and the number of cumulative strategies (CSs)
adopted: the number of unique designs incorporated into a strategy (at least three designs organized according to a
logical sequence, either enumerative or rotative).

According to Ruff (1988), a reduction in the number of production strategies is associated with an increased number of
perseverative errors, thus the qualitative analysis of the strategies can help in the differentiation of the patient’s
performance. However, Cattelani et al., [15] suggested to take also into consideration the percentage of perseverations,
as they found that strategy utilization only minimally influenced the production of perseverative errors. Thus, a
perseveration index can be suitable to detect a reduced productivity in clinical populations. The normative data
published by Cattelani and colleagues have been limited to Italian young and middle age people (range 16-60 years),
since their studies were focused on acquired brain-injuries, extensively represented in those age categories (i.e. [16]).
However, performance on the figural fluency test has subsequently been shown to be impaired in several
neurodegenerative disorders, such as Alzheimer’s disease (AD) [17], Parkinson’s disease [13], fronto-temporal
dementia (FTD) [18], and Multiple Sclerosis [19][20], which involve mainly older people for which the test has not yet
been validated. Therefore, the aim of the current study was to collect normative data for older adults (> 60 years old) in

a population-based study of aging.

2. MATERIAL AND METHODS

2.1 Participants

After obtaining informed consent, all participants involved in a population-based study on aging, named Great-Age,
conducted on subjects older than 65 and residents in the city of Castellana Grotte (Bari), in the Puglia Region, in
Southern Italy, were enrolled in this study. The detailed methodology of the study has been already published elsewhere
[21-23]. In brief, the sample was the electoral list including at December 31, 2014 19,675 subjects, with 4,008 people
aged 65 years or older. The neuropsychological assessment for this study began at January 2017 and we cooperated
with general practitioners who invited older subjects previously selected to participate in the study with the support of
the city census office. A broader description of the recruitment modality it’s reported in Figure 2. Participants of the

Great-Age study underwent a multidisciplinary assessment, including a neurological and neuropsychological
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examinations. In particular, the neuropsychological assessment included the MMSE, followed by a comprehensive
neuropsychological evaluation. Participants were selected for this study if they fulfilled the following inclusion criteria:
(i) no current or past history of major neurological, psychiatric or neurodevelopmental disorders, learning disabilities, or
substance abuse; (ii) MMSE corrected score > 24; (iii) no diagnosis of Mild Cognitive Impairment (MCI) according to
the DSM — 5 Edition [24]. Figure 2 shows the flow-diagram of the sampling and enrollment process of the GreatAge
Study. As per other Italian normative studies (i.e., [25]), to avoid “hyper-normal” sampling group, we did not adopt
stringent sampling selection criteria; thus, we did not exclude participants on the basis of presence of highly prevalent
chronic medical conditions, like hypertension or type Il diabetes, heart failure, or chronic obstructive pulmonary
disease.

This study was conducted in accordance with the Declaration of Helsinki. The experimental protocol received the
ethical approval by the Institutional Review Board of the Institute of Gastroenterology IRCCS “S. De Bellis”. All the

participants signed the informed consent prior to their participation in the study.

2.2 Modified Five-point test Procedure

The participant is present with sheets of paper on which 40 dot matrices are arranged in an array of eight rows and five
columns. In each rectangle (3x2 cm) five dots are drawn (Figure 1c). The examiners asks to produce as many different
designs as possible by connecting the dots in each rectangle with one or more straight lines within three minutes. Not all
dots per rectangle have to be used. Moreover, the participant is asked to avoid repetition of the same configuration and
any designs or draw lines that do not connect dots. Before the beginning of the test, the examiner completes the
examples: the first two rectangles at the top of the page, while explaining that it would be possible within each rectangle
to draw even one line by connecting only two dots (example of the first rectangle) or more (example of the second
rectangle). Furthermore, participants were instructed to continue by filling in each row, from left to right. The number
of lines that joined dots were not important, but it was underlined that it would have been essential not to repeat the
same design done previously, nor those present in the first two rectangles drawn by the examiner. The test began by
setting the 3 minutes of time in which participants could fill in rectangles. When participants completed the first page,

the examiner placed the second page next to the first one so that the subject could check it (to avoid perseverations).

2.2.1. Scoring

As in Cattelani et al. (2011), four indexes were computed: (i) the number of the designs overall; (ii) the number of
errors made including perseverations, lines drawn outside the dots, or not straight lines linking two dots; (iii) the
number of unique designs (UDs), obtained subtracting the number of errors from the number of the designs overall; (iv)
the number of UDs produced within a strategy (CSs). Two possible strategies were considered: enumerative and
rotational. The former refers to lines added or subtracted systematically. The latter is counted when the entire figure or a
portion of the figure is rotated and the rest of the figure remains fixed. Notably, the use of strategies was considered
only when at least three consecutive drawings were completed using the same strategic behavior (i.e., same enumerative
or rotative). Further graphical examples of strategic behaviors are reported in Cattelani et al., 2011.

As in Cattelani et al., 2011, we considered Error index (Errl) as the proportion between the cumulative number of failed

designs and the number of designs overall.
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2.3 Statistical Analysis

Demographic Variables: quantitative variables are reported as mean, SD, median and range, while qualitative variables
are reported as percentages. The Spearman correlation coefficient (rho) was used as a measure of association between
the quantitative indexes obtained from the MFPT.

Normative data: to calculate the norms of the MFPT we adopted the equivalent score method proposed by Capitani
[26]. Raw scores referring to UDs and CSs were entered into a simple linear regression model. We reduced the residual
variance considering the influence of the three main demographic variables (i.e., age, years of education, and sex). The
variables found to be significant were then estimated into multiple regression analyses, to generate prediction equations.
The final model included only those variables that were deemed significant after multiple regression with the other
significant single predictors. All data were considered without any specific treatment for the outlier values, this is
mainly due to the fact that the goodness of fit of our model was acceptable. The raw score was then adjusted to remove
the influence of age, and of education and sex whether appropriate. Correction grids were generated by reversing the
signs of the coefficients to adjust the original score by adding or subtracting the contributions of the significant
variables. They were derived only for those scores where the correction factor was > 0.25, to align the standardization
of the MFPT to the previous made by Cattelani et al., 2011.

Equivalent scores (ES) were computed based on the distribution. First of all, we calculated a cut-off as the outer one-
sided non-parametric tolerance limit for the lower 95% of the population with 95% confidence: values equal to/lower
(/higher) than the outer tolerance limits were considered as pathological. Then, we estimated 4 cut-off values that
divided the original scores into 5 groups: ES = 0, the worst performing group, whose scores were below the 5th
percentile of the distribution; ES = 4, the group with normal performance, whose scores were above the median (50th
percentile). The remaining 3 groups were derived by segmenting the scores between the 50th percentile and the 5th
percentile in 3 segments of equal length. Concerning the CSs variable, a score below the reported cut-off value has been
considered as the cut-off of the lowest group and the remaining 3 groups were again derived by segmenting the scores
in 3 segments of equal length. A p value < .05 was considered as statistically significant. All analyses were carried out

using STATA software, version 14 (StataCorp, College Station, Texas).

3. RESULTS

We enrolled a sample of 340 healthy subjects (218 males). They were native Italian speakers, with a mean age of 71.2
(SD: 5.0; range 65-91 years) and a mean of 8.9 years of education (SD: 4.0; range 1-23 years). Twenty-five participants
were left-handed. Demographic characteristics of the enrolled participants as long as their distribution according the
age, sex and education are reported in Table 1. Demographics variables of the 340 participants and results obtained by
the MFPT are detailed in Table 2.

3.1 Unique designs (UDs).

Results from the final multiple regression analysis showed that both age and education were significant predictors of
UDs performance [F(3,336) = 26.18; p < .001]. Regression formula for adjusted UDs scores was: UDs = raw score —
[-0.3 x (age — 71.2)] + [0.73 x (education — 8.9)]. Age affected negatively the performance, while higher values of
education positively influenced performance. Correction grids and ES are shown in Tables 3 and 5. The ES = 0 (i.e., the

cut-off score) for UDs was < 10.05, which identifies an individual’s pathological performance.
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3.2 Cumulative strategies (CSs).

Results from the final multiple regression analysis showed that both sex and education were significant predictors of
CSs performance [F(3,336) = 20.19; p < .001]. Regression formula for adjusted CSs scores was: CSs = raw score — [
(0.41 x (education — 8.9) + 1.16 (if female)]. Education impacted on the number of strategies, with males having a better
performance. Correction grids and ES are shown in Tables 4 and 5. The ES = 0 (i.e., the cut-off score) for CSs was 0,

i.e., an individual’s pathological performance.

3.3 Error index (Errl).

Failed designs in our sample were perseverative or rule errors. An Errl score > 0.5 was reported by the worst 5% of the

sample subjects, thus the cut-off score indicating that an individual’s performance will be abnormal for Errl is greater
than 0.5.

3.4 Correlation analyses.

Correlation analysis between the cumulative number of UDs and the Errl scores was found to be statistically significant
(rho = - 0.217; p < .001). There was a positive significant correlation between the UDs and the CSs (r = 0.340; p <
.001), and a negative correlation between CSs and Errl (rho = - 0.251; p < .001).

4. DISCUSSION

The main result of the present study was to provide norms of the MFPT in a sample of Italian elderly. The MFPT is a
modified version of the Five-Point Test. The reference sample of the MFPT consists of Italian subjects aged between 16
and 60 (Cattelani et al., 2011). Reference data of the elderly population can encourage the application of this test in
neurodegenerative diseases, which are a frequent condition of subjects aged > 60 years old. Compared with previous
studies on figural fluency tests, our results showed that age and education influence the number of unique designs
(UDs), although most of these studies relied on relatively young, highly performing subjects (i.e., [13][15][27-28]). The
number of unique designs increases with decreasing age and increasing educational level, whereas sex differences had
no influence on UDs performance. This performance has been described for other figural fluency tests including elderly
subjects [i.e., 29]. This might be explained by the fact that participants with higher education can have collected more
experience and routine in the execution of executive complex tasks, while aging process can result in a reduced
functional connectivity of the dorso-lateral prefrontal cortex [30], that is responsible for the motor planning and to
maintain information and goal-directed actions [31]. This reduction in prefrontal cortex might be also responsible for a
decrease in executive functions frequently observed in older subjects. However, this is only a hypothesis that needs to
be verified by further work. This leads to a limitation of the current study: the lack of MRIs that allow us to make strong
statements.

Furthermore, we found that the increase of strategies number (CSs) was influenced by higher education. This suggests
that education influences not only the productivity of designs produced but also the strategies employed. Similarly,
Palmiero et al., [32] revealed that lower formal education played a significant role in visual divergent thinking in older

people, having an impact on the flexibility component. As stated above in the manuscript, divergent thinking is crucial
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when older subjects should manipulate new information exploiting working memory abilities. Through flexibility,
education can shape the number of unique and alternative responses in a strategic way, as higher educated subjects have
experience and routine in execution of executive tasks. Nonetheless, other psychometric measures of executive
functions have found a similar trend (i.e., [33; 34]), showing that higher education is linked with better performance in
elderly. As strategic behavior hardly ever occurred in lower educated participants, only a simple CSs cut-off score was
defined, though, the CSs index can be suitable for clinical application aiming to detect impairment in higher educated
patients at early state of the disease (e.g., MCI). In evidence of this, recently, divergent thinking (underling strategic
behavior) has been also conceptualized as an indicator of cognitive reserve, a key concept considered a protective factor
against cognitive decline, that refers to various factors (e.g., educational level, type of work done, frequency of leisure
activities) [35].” Moreover, in contrast with previous studies, we found also a sex influence on the strategy’s
performance: in our sample, males are able to produce more strategies than females. These differences can be explained
considering the fact that the reference sample of other studies (e.g., [15][36]) included younger people and, in one case
[36] did not consider the enumerative, but only the rotative strategies. Compared to the study of Cattelani et al., 2011,
our data yield a significant inverse correlation between the UDs and percentage of errors occurred (Errl), suggesting
that a higher number of unique designs is associated to a fewer number of errors, indeed a greater number of UDs is
also correlated to a higher number of strategies (CSs) employed, and more strategies (CSs) are associated to a lower
number of failed designs (Errl). As suggested, the number of strategies could influence, at least partially, the
performance in terms of the ability to initiate and realize designs [2]; [11][36].

The use of MFPT could allow assessing mental productivity, self-monitoring and the ability to regulate responding in
the visual-spatial domain. Herby, whether figural fluency is purely a domain of executive functioning or not is still an
open question [37]. In terms of underlying brain regions, lesion studies supported that left hemisphere lesions produce
more severe deficits in verbal fluency than right-sided lesions, whereas figural fluency is particularly sensitive to right
frontal lobe dysfunction [38]. However, Cipollotti et al. (2020) [10] recently showed that figural fluency might have
minimal usefulness in the identification of lateralized dysexecutive impairment, as it involves a distributed network not
only including frontal regions, but also several subsystems in the left and right hemispheres. On the other hand, verbal
fluency seems to be a more appropriate tool to detect localized left frontal regions, thus, they concluded that non-verbal
fluency does not mirror the same cognitive and neural processes of verbal fluency.

Overall, patients’ performance in figural fluency has shown to be impaired in AD, Parkinson's disease, MCI, FTD, and
multiple sclerosis [18][39-40][21]. In particular, Parkinson’s patients exhibited significant deficits in the number of
original designs (productivity) compared to a group of healthy subjects [13]. Moreover, with respect to the other figural
fluency tests, the Five-Point Test has shown to be the most suitable measure since it is able to provide different
information on perseverative errors and strategic behavior, which seems to be relevant in the differential diagnosis of
cognitive impairment in Parkinson’s disease patients compared both to healthy controls and mixed neurological
diseases (mostly due to a focal brain damage). Furthermore, FTD patients showed that the number of perseverations on
the design fluency task was higher compared to patients with AD [18]. This result was confirmed also by Ranasinghe et
al. [41] who revealed that patients with AD are better in monitoring errors than patients with behavioural variant-FTD.
However, to date, it is still not sufficiently clear whether figural fluency performance could be relevant and useful as a
cognitive marker differentiating among neurodegenerative disease phenotypes. Further psychometric studies are needed
to addressed the diagnostic accuracy of such neuropsychological test in neurodegenerative disorders, by assessing also
the proportion of patients that can be correctly classified into a specific phenotype, as other Italian normative studies did

for other cognitive-linguistic tests (e.g., 42-43]).


https://paperpile.com/c/KaBHJ0/vQmT
https://paperpile.com/c/KaBHJ0/lKIx
https://paperpile.com/c/KaBHJ0/lKIx
https://paperpile.com/c/KaBHJ0/65dR
https://paperpile.com/c/KaBHJ0/0J4r
https://paperpile.com/c/KaBHJ0/lKIx
https://paperpile.com/c/KaBHJ0/JcmG
https://paperpile.com/c/KaBHJ0/aH66
https://paperpile.com/c/KaBHJ0/ErAQ
https://paperpile.com/c/KaBHJ0/KdWQ
https://paperpile.com/c/KaBHJ0/hevE
https://paperpile.com/c/KaBHJ0/9B4e
https://paperpile.com/c/KaBHJ0/oToC
https://paperpile.com/c/KaBHJ0/AgEr
https://paperpile.com/c/KaBHJ0/izEz
https://paperpile.com/c/KaBHJ0/EO9h
https://paperpile.com/c/KaBHJ0/2esv

O 00 N O 1 & W N

N RN NN N NNNNNRPRPRRP R P R R R R
© 0 N O 1 B W N P O VO NOO U -BMWNPR O

w
o

The normative data presented in this study have three strengths: (i) they were collected on a population-based cohort of
a considerable number of elderly subjects over 65 years old (N = 340); (ii) all subjects underwent a comprehensive
neuropsychological, neurological and psychiatric assessment, and (iii) our sample was collected in a population-based
setting, whereas Italian normative data have usually been based on a convenience sample of healthy individuals. Indeed,
the subjects were selected from a population-based study on aging involving a geographically-defined population
(residents of a small town of Puglia region, Southern Italy). Furthermore, the test has been administered by only two
investigators, reducing the inter-rater variability.

A limitation related to our community-dwelling enrollment concerns the unequal distribution of the whole sample
stratified by education, age and sex. Since the distribution mirrors the real distribution of the Great-Age population and
it is related to the consecutive inclusion of patients, the cells referring to the highest educational level and age (i.e., age
80-84 and > 84) result very poor (from 0 to 3 subjects). However, due to the population characteristics, increasing the
number of participants with >80 years old will lead to an increase of the number of participants in the 65-79 years old
range. We tried to cope with this issue performing a regressive model, which allowed analyzing age and education as
continuous variables, avoiding any important missing information in the correction grids. Further studies on the
influence of such demographic variables in the oldest old are of course necessary to confirm our results. To wrap up, the
population-based design minimizes potential referral bias and enhances the generalizability of the study findings, aimed
at recruiting a sample representative of the “real” general population [44][21]. The selection bias might have been
avoided in this epidemiological setting as all invited participants were consecutively enrolled, without a-priori
excluding any potential healthy subjects. In contrast, convenience sample recruited from the caregivers of patients
referring to clinics, hospitals, or subjects from religious communities, recreational centers, educational facilities etc. are
by definition willing participants selected with implicit criteria, such as familiarity to patient’s disease, social, economic
and educational background providing a narrower spectrum of cognitive functioning, resulting in potentially biased
findings coming from different populations. The study is also free from biases due to the use of volunteer samples
recruited via advertisement or via referral to specialized centers. VVolunteers may participate because of a known family
history of the condition under study or may have greater health awareness leading to biased findings.

In conclusion, the availability of normative data of the MFPT encourages neuropsychologists to use it in clinical
practice. The MFPT could be useful to evaluate dysexecutive deficits, being suitable for diagnostic purposes and in the
detection of specific changes, by also bypassing language disorders (i.e., anomias) that could interfere with the

detection of the real cognitive abilities of the subject.
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Tables

Table 1. Distribution of the whole sample (N:340) according to stratified by education, age groups and sex. Each

cell reports the number of participants for that specific stratus (F: females; M: males).

Education (years) Age (years) 4
65-69 70-74 75-79 80-84 >84 Total _
0-5 M 10 M 17 M 13 M 3 M 1 44 >
F 24 F 22 F 13 F 2 F 3 64 a
6-8 M 42 M 24 M 4 M 3 M 1 74
F 17 F 4 F 3 F 1 F 2 27
9-13 M 50 M 23 M 8 M 1 M 0 82 7
F 8 F 7 F 3 F 0 F 0 18
>13 M 10 M 5 M 3 M 0 M 0 18 8
F 4 F 4 F 2 F 0 F 3 13
Total 165 106 49 10 10 340

Table 2. Demographic features of the enrolled participants and results obtained from the MFPT.

Variables mean + SD (%) Median Range
Age (years) 71.2+£5.0 70 65 to 91
Sex (male) 218 (63.9) -
Education (years) 8.9+4.0 8 1t0 23
Total drawings 26.8+10.3 25 7 to 65
UDs Score 21.4+8.2 21 410 43
CSs (Count) 2.7+4.9 2 0to 29
Errors (Count) 5.4+54 4 0to 29
Error index (%) 0.2+£0.2 0.15 010 0.80

Note. Cumulative unique designs (UDs); Cumulative strategies (CSs); Percentage of failed designs (Errl).

Table 3. Correction grid for cumulative unique designs (UDs)

Education Age (years)

(years) 6560 7074 7579 8084 > 85
5 2.05 3,75 5,25 6,75 8,25
8 0 15 3 45 6
13 375 225 05 0,75 2,25
18 725 575 425 275 125
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Table. 4 Correction grid for cumulative strategies (CSs)

Education (years) Sex
F M
5 15 0.5
8 0.25 -0.75
13 -1.75 -2.75
18 -3.75 -5

Table. 5 Equivalent scores for cumulative unique designs (UDs) and cumulative strategies (CSs)

Equivalent score UDs CSs

0 <10.05 0

10.06-15.30 0.03-0.16

15.31-18.20 0.17-0.37

1

2

3 18.21- 20.89 0.38 - 0.57
4 >20.90 >0.58




NoupbhwN

Figure Caption

Figure 1 Test material for the three design fluency tests described in the manuscript: a) the Five Point Test sheet
(Regard et al., 1982); b) the Ruff’s figural fluency test (Ruff et al., 1987); ¢) the Modified Five-Point Test (the first two
dices are used as example; Cattelani et al., 2011).

Figure 2. The flow-diagram of the GreatAge study population showing the enrollment process.
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