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ABSTRACT
Introduction: Among the cognitive difficulties shown by myotonic dystrophy type 1 (DM1) 
patients, visuoconstructional impairment – specifically measured with the Rey-Osterrieth 
Complex Figure Test (RCFT) – is particularly notable. This study aimed to analyze the performance 
of DM1 patients and healthy controls (HC) in the RCFT, using different correction systems in order 
to explore the cognitive processes underlying the poor performance and its associations with other 
signs and symptoms.
Methods: Data from 66 DM1 patients and 68 HC were included in this study. All participants had 
a comprehensive neuropsychological assessment, including the RCFT, which was scored using 
both the traditional Osterrieth and the Boston Qualitative Scoring System (BQSS) procedures. 
ANCOVA and Spearman’s correlation analyses were conducted.
Results: DM1 Patients obtained significantly poorer scores than HC on the RCFT using both 
correction systems. Regarding BQSS, patients performed worse than HC in both main indexes 
(Copy Presence Accuracy-CPA and Organization-ORG), and specifically on scores of Configural 
accuracy, Planning, and Perseveration. Both main indexes – but especially CPA – showed signifi-
cant and strong correlations with several clinical and cognitive variables.
Conclusions: Both visuoconstruction and organizational impairments underlie the poor RCFT 
performance in DM1. Moreover, visuoconstruction ability appears to be sensitive to the clinical 
hallmarks of DM1 patients. The RCFT is proposed as a gold standard in DM1 assessment and the 
merits of using alternative scoring systems are discussed.
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1. Introduction

Myotonic Dystrophy type 1 (DM1) or Steinert’s Disease, 
is a hereditary and multisystemic disease with Central 
Nervous System (CNS) affectation. Regarding the cog-
nitive abilities of DM1 patients, they usually perform 
significantly worse than healthy controls (HC) in most 
cognitive domains (visuoconstruction, executive func-
tioning, attention and processing speed etc.) The.

Although the exact cognitive profile of DM1 patients 
is still under debate, the visuoperception/visuoconstruc-
tion domain has been found to be the most affected, 
suggesting that these abilities could be considered 
a hallmark of the DM1 cognitive profile (Gliem et al.,  
2019; Labayru et al., 2020; Okkersen et al., 2017; Sistiaga 
et al., 2010). In addition, these visuoperceptive/visuo-
constructional abilities have been suggested as reliable 
predictors of CNS-related deterioration and have been 
consistently associated with other cognitive abilities and 

brain alterations (Baldanzi et al., 2016; Cabada et al.,  
2020; Labayru et al., 2020, 2022). Visuoconstruction has 
also been associated with DM1 clinical outcomes, such 
as CTG (cytosine thymine guanine) expansion size and 
muscular impairment rating scale (MIRS) (Labayru 
et al., 2020).

In DM1, visuoconstruction has been analyzed by 
tests such as the Block design subtest of the Wechsler 
Adult Intelligence Scale, but predominantly with the 
Rey-Osterrieth Complex Figure Test (RCFT). Use of 
the latter has consistently revealed impairments in 
DM1 patients, and according to a relatively recent meta- 
analysis, this test has demonstrated considerable effects 
in DM1 (Okkersen et al., 2017) and is considered one of 
the most sensitive tools for evaluating DM1 patients’ 
cognitive profile and deterioration, showing sensitivity 
to cognitive impairments that develop over (Labayru 
et al., 2020).
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Beyond visuoperceptive/visuoconstructional abilities, 
correct performance in the RCFT also demands an ade-
quate organization and integration of visual information. 
Therefore, there is an interest in elucidating whether the 
visuoconstruction load or the complexity and organiza-
tional component of the task is defective in DM1 
(Labayru et al., 2020). In this regard, and considering 
the complexity of the figure, it could be of interest to 
explore alternative scoring systems for RCFT that provide 
qualitative information about the figure productions.

Aside from the traditional correction system proposed 
by Osterrieth (Osterrieth, 1944), other alternative correc-
tion systems have been developed, such as the Boston 
Qualitative Scoring System (BQSS). One of the advan-
tages of the latter is that provides qualitative information 
regarding the respondent’s strategy and organizational 
approach, thus capturing why patients underperform.

This study aims to reveal the cognitive processes 
underlying performance in RCFT. Authors hypothesize 
that DM1 will perform significantly worse than HC in 
RCFT (depicted by both correction systems) and that 
RCFT performance will correlate to clinical and cogni-
tive variables in patients. For this purpose, this study 
analyses 1) the performance of DM1 patients and HC in 
the RCFT, using both the traditional and BQSS correc-
tion systems, and 2) the associations between RCFT 
performance and clinical and neuropsychological vari-
ables in DM1 population.

2. Methodology

2.1. Participants

The data of this study were retrospectively analyzed 
from the DM1 follow-up cohort attending the 
Neurology Department of the Donostia University 

Hospital (Gipuzkoa, Spain) (Labayru et al., 2020). Data 
from 66 non-pediatric DM1 patients (36 women) and 
68 HC (41 women) were analyzed in this study. All 
participants in the mentioned cohort were older than 
18 years, had a molecular confirmation of the disease, 
and had no other neurological or psychiatric disorders 
or a history of drug or alcohol abuse. HC met the same 
inclusion/exclusion criteria, with the exception of mole-
cular confirmation of the disease.

Concerning the equivalence of both groups, DM1 
patients and HC were equivalent in sex and age (χ2 (1)  
= 0.45; p = 0.501 and t(132) = 0.43; p = 0.667; d = 0.08, 
respectively). However, there were small but significant 
differences in years of education (t(132) = 2.09; p =  
0.039; d=0.36). Therefore, this variable was controlled 
in subsequent analyses.

All participants signed an informed consent form, 
and the study received the approval of the Ethics 
Committee for Clinical Investigation of the Health 
Department of Gipuzkoa (DMRM-2017-01).

2.2. Assessment

2.2.1. Clinical and genetic data
Data on muscular impairment (gathered through the 
Muscular Impairment Rating Scale, MIRS, (Mathieu 
et al., 2001)), phenotype, CTG expansion size, and 
inheritance pattern were obtained through medical 
records and a research database.

2.2.2. Neuropsychological assessment
All participants had a comprehensive neuropsychologi-
cal assessment (see Table 1), along with the RCFT 
scored through the traditional correction system 
(Osterrieth, 1944). In addition, for this study, a trained 
neuropsychologist scored the copy of all the drawings 

Table 1. Tests employed for the IQ and cognitive domains.
Cognitive domains Tests

IQ ● Block Design (WAIS-III) (Wechsler, 1999)
● Vocabulary (WAIS-III) (Wechsler, 1999)

Attention/PS ● Digit span (WAIS-III) (Wechsler, 1999)
● Stroop-word, Stroop-Color (Golden, 2001)
● CALCAP (Simple Reaction Time (RT), choice RT) (Miller, 1990)
● Corsi (WMS-III) (Tulsky et al., 2003)

Memory ● RAVLT: immediate, total, and delayed (Lezak et al., 2004)
Executive functions ● Phonemic fluency (FAS) (Casals-Coll et al., 2013)

● Stroop (interference) (Golden, 2001)
● CALCAP (Sequential 1 RT, Sequential 2 RT) (Miller, 1990)
● TMT B (Pena-Casanova et al., 2009)

Language ● Vocabulary (WAIS-III) (Wechsler, 1999)
● Semantic fluency (Casals-Coll et al., 2013)
● BNT (Pena-Casanova et al., 2009)

Visuoconstruction ● Block Design (WAIS-III) (Wechsler, 1999)

Note. IQ= Intelligence Quotient; PS= Processing Speed; CALCALP = California Computerized Assessment 
Package; RAVLT = Rey Auditory Verbal Learning Test; TMT = Trail Making Test; BNT = Boston Naming 
Test. Standardized T values of all tests were obtained according to Spanish population-based 
normative data. The mean T values were calculated for each cognitive domain.
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using the BQSS, while remaining blind to the partici-
pant’s condition Stern et al. (1999). Data on the plan-
ning of the drawings were available, as the 
neuropsychologist responsible for evaluating RCFT per-
formance recorded a stepwise flowchart.

BQSS follows a process-based approach for correct-
ing the RCFT, and unlike the traditional scoring system 
that only measures presence, localization, and accuracy 
of the elements of the figure, BQSS provides detailed 
information about participant performance on this task, 
including both visuoconstructive and executive 
variables.

This scoring approach involves dividing the figure 
into three sets of elements that are hierarchically 
arranged in terms of structural importance: configural 
elements, clusters, and details (see Figure 1). There are 
six configural elements, which are considered funda-
mental to the structure of the figure. The clusters are 
nine important secondary elements that are comprised 
of one or more shapes or line segments that appear to 
form a coherent whole. Finally, there are six elements 
related to details, consisting of single line segments. 
Considering these sets of elements, BQSS provides 
scores for the 17 qualitative scales: Configural/Cluster/ 
Detail Presence, Configural/Cluster Accuracy, Cluster/ 
Detail Placement, Fragmentation, Planning, Neatness, 
Vertical/Horizontal Expansion, Reduction, Rotation, 
Perseveration, Confabulation, and Asymmetry.

From these scales, two main indexes are calculated: 
Copy Presence Accuracy (CPA), and Organization 
(ORG). The former measures visuoperceptual accuracy 
and visuoconstructional ability (arithmetic mean of 
Configural/Cluster/Detail Presence, Configural/Cluster 
Accuracy, Cluster/Detail Placement scores), while the 
latter measures organizational skills (arithmetic sum of 
Fragmentation and Planning scores).

Additionally, an IQ estimation (Sattler & Ryan,  
2001) and the following cognitive domains were 

calculated: attention/processing speed, executive func-
tions, visuoconstruction, memory, and language. 
Information about the tests employed for each cogni-
tive domain are described in the following Table 
(Table 1).

With respect to the standardized scores, the scores 
for all neuropsychological tests were based on norma-
tive data from the Spanish population, as provided in 
each test manual. T scores were obtained for the tradi-
tional RCFT scoring system and the main indexes of the 
BQSS (CPA and ORG), and percentiles for the BQSS 
subdomains.

Furthermore, all cognitive tests scores were con-
verted to T scores and the mean T values were com-
puted for each cognitive domain.

2.3. Statistical analysis

The collected data were analyzed using the SPSS statis-
tical package (Version 27).

Descriptive analyses were conducted to examine the 
demographic data and the clinical, genetic, and cogni-
tive performance of the participants.

RCFT performance of DM1 patients and HC was 
compared using ANCOVA analyses, controlling for 
years of education. The analyses were conducted using 
both RCFT correction systems. ANCOVA analyses were 
also conducted to compare the performance in the cog-
nitive domains. Hedges’ g was calculated to indicate 
effect sizes, which were interpreted as small (.20), med-
ium (.50) or large (.80) (Cohen, 1988).

Additionally, Spearman’s correlation analyses were 
performed between BQSS scores and clinical, genetic, 
and cognitive variables, but only in DM1 population. 
The effect sizes were interpreted as small (<0.19), med-
ium (0.20–0.29), or large (≥0.3) (López-Martín & 
Ardura, 2023).

Figure 1. Sets of elements of the Boston Qualitative scoring system.
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3. Results

3.1. Descriptive data

Of the DM1 sample, 53% of the patients were classified 
as adult-onset DM1, 30.3% juvenile-onset, and 16.7% 
late-onset. Concerning inheritance pattern, 79% had 
a paternal inheritance, 19.4% maternal, and one patient 
had both maternal and paternal.

The demographic, clinical, and genetic data of DM1 
patients are presented in the following table (Table 2).

3.2. Comparisons between DM1 and HC

A comparison of DM1 patients and HC using both 
scoring systems and controlling for years of education 
confirmed the difficulties shown by DM1 patients in 
this task. Results of the intergroup comparisons are 
displayed in Table 3.

Using the traditional scoring system, DM1 
patients showed significantly worse performance 
compared to HC in the copy and delayed memory 
of the figure (p = 0.001; Hedges’ g = 0.81; p = 0.020; 
Hedges’ g = 0.49, respectively). Moreover, patients 
needed significantly more time copying the figure 
(p = 0.020; Hedges’ g = 0.46). The effect sizes ranged 
from medium to large.

When the BQSS scoring system was applied, DM1 
patients showed poorer performance than HC in the 
two main indexes (Copy Presence Accuracy and 
Organization). These differences were statistically sig-
nificant with medium effect sizes (p = 0.018, Hedges’ g  
= 0.60; p = 0.002; Hedges’ g = 0.58, respectively). 
Specifically, significant differences were found in the 
subdomains of Configural Accuracy, Planning, and 
Perseveration, with medium to large effect sizes (p =  
0.001, Hedges’ g = 0.71; p < 0.001; Hedges’ g = 0.75; p =  
0.47; Hedges’ g = 0.48, respectively).

Table 2. Demographic, clinical, and genetic data of the participants.
n M SD Min Max

Age DM1 66 50.94 10.93 32.00 77.00
HC 68 51.85 13.42 27.00 82.00

Years of education DM1 66 14.95 4.56 5 25
HC 68 16.71 5.13 3 26

MIRS DM1 66 2.50 2.50 1 4
CTG DM1 61 627.98 627.98 58 1733

Note. M = mean; SD = Standard Deviation; HC= Healthy Controls; MIRS = Muscular Impairment Rating Scale; CTG = Cytosine 
Thymine Guanine expansion size.

Table 3. Comparisons between DM1 patients and HC in RCFT.
Descriptive analyses: M (SD) DM1 vs HC

RCFT (Osterrieth) DM1 HC F p Hedges’ g

Time (copy) 44.11 (10.93) 48.91 (10.53) 5.54 .020* 0.46
Copy 47.12 (11.41) 55.81 (13.08) 11.91 .001** 0.81
Immediate Memory 47.62 (9.80) 50.85 (7.22) 2.90 .091 0.39
Delayed Memory 46.77 (10.59) 51.15 (7.47) 5.51 .020* 0.49
RCFT (BQSS)
CPA (T) 38.29 (16.09) 45.77 (11.40) 5.72 .018* 0.60
ORG (T) 43.98 (14.53) 52.34 (14.34) 9.64 .002** 0.58
Configural Presence 93.94 (24.04) 97.09 (16.85) 0.26 .608 0.15
Configural Accuracy 51.44 (34.54) 71.32 (23.44) 11.17 .001** 0.71
Cluster Presence 83.76 (36.66) 87.07 (33.35) 0.00 .964 0.10
Cluster Accuracy 30.89 (28.75) 36.94 (29.33) 0.32 .576 0.22
Cluster Placement 75.98 (30.06) 86.10 (24.81) 2.22 .139 0.39
Detail Presence 71.29 (41.38) 82.59 (34.21) 0.81 .371 0.33
Detail Placement 74.38 (38.38) 86.26 (30.58) 2.65 .106 0.35
Fragment 62.58 (37.45) 74.78 (31.87) 2.91 .090 0.35
Planning 45.15 (32.87) 69.30 (31.45) 16.23 .001** 0.75
Neatness 70.29 (34.09) 81.84 (23.58) 3.55 .062 0.40
Vertical expansion 67.14 (42.83) 75.88 (38.09) 1.47 .227 0.22
Horizontal expansion 43.32 (41.26) 45.93 (40.33) 0.40 .529 0.06
Reduction 97.17 (16.16) 93.09 (24.73) 1.21 .274 −0.19
Rotation 100.00 (0.00) 97.06 (17.02) 2.97 .087 −0.24
Perseveration 64.24 (44.84) 82.51 (34.78) 4.03 .047* 0.48
Confabulation 98.52 (12.06) 94.24 (23.23) 0.93 .338 −0.23

Note. M= Mean; SD= Standard Deviation; RCFT = Rey Complex Figure Test; HC = Healthy Controls; BQSS = Boston Qualitative 
Scoring System; CPA= Copy Presence Accuracy; ORG = Organization. T scores are presented for the traditional scoring system and 
BQSS main indexes, and percentiles for the BQSS subdomains. *p<0.05; **p<0.01.
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Examples of two different performances according to 
the two main indexes of BQSS are shown in Figure 2; the 
first patient obtained a low score on CPA but a normal 
score in ORG, while the opposite was observed for 
the second patient. Further information on the stepwise 
flowchart of the patients’ drawings is provided in 
Supplementary Data (Supplementary Figures S1 
and S2).

In addition, when comparing the performance of 
DM1 patients and HC in the cognitive domains, 
ANCOVA analyses revealed significant differences 
with large effect sizes for the domains of attention/ 
processing speed, executive functions, and visuocon-
struction (p = 0.001, Hedges’ g = 0.77; p = 0.001; 
Hedges’ g = 0.74; p = 0.001; Hedges’ g = 0.93, respec-
tively), but not for memory and language (p = 0.199, 
Hedges’g = −0.03; p = 0.084; Hedges’ g = 0.46, respec-
tively). Notably, differences in the visuoconstruction 
domain showed the largest effect size (see 
Supplementary Table S1).

3.3. Associations between RCFT and demographic, 
clinical, genetic, and cognitive variables

The results of the Spearman’s correlation analysis are 
displayed in Figure 3.

Regarding the correlations between the BQSS main 
indexes and demographic, clinical, and genetic vari-
ables, the CPA index score showed statistically signifi-
cant and large correlations with years of education (ρ =  
0.481), muscular impairment (ρ=-0.394), CTG expan-
sion (ρ=-0.524), and the IQ (ρ = 0.543) of DM1 patients. 
The ORG index score only showed a significant correla-
tion with patients’ muscular impairment (ρ = 0.352) and 
IQ level (ρ = 0.340) (large effect size).

When considering both RCFT scoring systems, 
strong and significant positive correlations were found 

between them. While CPA index showed high correla-
tion with the RCFT copy (ρ = 0.795), ORG index was 
highly correlated with the time employed to copy the 
figure (ρ = 0.519).

Regarding the correlation between each of the CPA 
and ORG indexes and different cognitive domains, it 
can be noted in Figure 3 that the former showed 
a significant positive correlation with all cognitive 
domains (ρ>0.3 in all cases) (large effect size), and the 
latter showed significant correlations with visuocon-
struction (ρ = 0.276), memory (ρ = 0.269), and language 
domains (ρ = 0.378) (with medium to large effect sizes).

3.4. Ad hoc analyses

Previous analyses demonstrated deficits in both the 
visuoconstructional (CPA) and organizational compo-
nents of BQSS in DM1 patients. Given these findings, 
further analyses were considered to explore the pro-
cesses underlying the underperformance in RCFT, and 
to delve into the potential mediating effect of CPA over 
ORG, as well as inversely.

To address this, two separate ANCOVA analyses 
were conducted to explore the independent effects of 
CPA and ORG: 1) ANCOVA analysis to account for 
differences between DM1 and HC in CPA, while con-
trolling the effect of ORG, and 2) another ANCOVA 
analysis to account for differences between DM1 and 
HC in ORG, while controlling the effect of CPA.

The statistical analyses revealed significant differences 
between DM1 patients and HC, both in CPA and ORG, 
showing poorer performance in patients. Specifically, 
after controlling for the effect of ORG, differences in 
CPA persisted (F (1) = 6.57; p = 0.011). Similarly, after 
controlling for the effect of CPA, significant differences 
in ORG persisted (F (1) = 6.27; p = 0.014).

Figure 2. Examples of patients’ figures of the RCFT. Note. 1) Patient 1. Osterrieth correction system score T=37; BQSS: CPA T<20, ORG 
T= 64. 2) Patient 2. Osterrieth correction system score T =47; BQSS: CPA T=42, ORG T<20. RCFT = Rey Complex Figure Test; BQSS = 
Boston Qualitative Scoring System; CPA= Copy Presence Accuracy; ORG = Organization.
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4. Discussion

This is the first study to qualitatively examine the per-
formance of DM1 patients on the RCFT. As previously 
reported in other studies (Gliem et al., 2019; Labayru 
et al., 2020; Okkersen et al., 2017; Sistiaga et al., 2010), in 
this study, patients performed significantly worse than 
HC on this visuoconstructive task, regardless of the 
correction system. In fact, this is the cognitive domain 
predominately altered in this sample (see 
Supplementary Table S1).

Various cognitive functions are involved in complet-
ing the RCFT, and the BQSS allowed us to unravel the 

complex cognitive mechanisms underlying this consis-
tently poor performance in DM1. Considering its gen-
eral indexes, DM1 patients presented poor 
visuoperceptual accuracy and visuoconstructional abil-
ity (CPA), along with poor organizational skills (ORG), 
in comparison to HC. Specifically, patients showed dif-
ficulties with the quality of the production of funda-
mental/structural elements of the figure (Configural 
Accuracy) and with the overall integrity and the order 
in which elements were drawn and placed (Planning). 
Moreover, patients tended to inappropriately repeat 
elements of the figure (Perseveration).

Figure 3. Spearman’s correlations between the BQSS main indexes and demographic, clinical, genetic, and cognitive data. Note. 1) 
Demographic, clinical, and genetic variables; 2) Rey Complex Figure Test Osterrieth correction system; 3) Cognitive domains. BQSS = 
Boston Qualitative Scoring System; CPA = Copy Presence Accuracy; ORG = Organization; MIRS = Muscular Impairment Rating Scale; 
CTG = Cytosine Thymine Guanine expansion size; IQ = Intelligence Quotient; PS = Processing Speed. *p< 0.05; **p< 0.01. 
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Nonetheless, according to the correlation analyses, 
the visuoconstructive load (as proxied by CPA score) 
appears to have a greater effect on performance than 
the organizational component of the task. Indeed, 
CPA was shown to be sensitive to all clinical, genetic, 
and cognitive variables, while the Organization score 
showed fewer correlations. Thus, visuoconstruction 
ability is not only cognitive hallmark of the disease, 
but it is also closely related to the clinical features of 
patients.

Accordingly, the literature has shown that visuocon-
struction ability (and more specifically RCFT) has been 
considered a sensitive way to monitor DM1 progression, 
since it has consistently been associated with CNS- 
related deterioration (both cognitive and brain impair-
ment), and the clinical symptoms in DM1 (Baldanzi 
et al., 2016; Cabada et al., 2020; Gliem et al., 2019; 
Labayru et al., 2020, 2020, 2022; Okkersen et al., 2017; 
Sistiaga et al., 2010). Moreover, in other pathologies, 
such as Lewy Body Dementia (Liu et al., 2022; 
Tiraboschi et al., 2006), impaired visuoconstruction is 
notably the main cognitive difficulty, and has been put 
forward as an early cognitive marker of the disease. The 
search for overlapping cognitive profiles between DM1 
and other clinical conditions may provide the opportu-
nity to explore common brain damage (involved brain 
areas or connectivity patterns) and underlying patholo-
gical mechanisms, leading to a deeper understanding of 
the etiology of the disease.

However, the results of this study do not allow us to 
rule out the possibility that DM1 patients’ executive 
dysfunction impacts their poor RCFT performance, 
since this was also captured when a process-based 
approach such as the BQSS was employed. But as pre-
viously mentioned, the results suggest that the visuo-
constructive ability (CPA) may be a better marker of 
this clinical population.

The findings of this study could help to better inter-
pret the RCFT score in DM1, considering that both 
visuoconstructive and organizational impairment 
could impact the final score. In fact, when controlling 
for ORG, significant differences between DM1 patients 
and HC persisted in CPA; similarly, when controlling 
for CPA, significant ORG differences remained. These 
findings might suggest that both cognitive abilities have 
an independent effect over the performance on RCFT.

However, having clarified the cognitive processes 
underlying poor RCFT performance in DM1 patients 
using the BQSS, any further contribution of this scoring 
system to the assessment of this population might be 
questionable. One limitation of this correction system is 
that it is time-consuming and might not be suitable for 
evaluating large samples in relatively short time periods 

(i.e., clinical trials). The results support the notion that 
performance on the visuoconstructive component of the 
task (CPA) is a better indicator of the features of this 
clinical population. Thus, it might be argued that this 
component is already covered by the traditional correc-
tion system proposed by Osterrieth, which can be scored 
in a shorter period.

This study was not free of limitations. Regarding the 
sample size, it is important to note that this was 
a retrospective study where all eligible participants 
were included. While larger samples are generally desir-
able, it is worth considering that the sample size of this 
study is reasonable when taking into account the con-
text of DM1 literature and the fact that DM1 is a rare 
disorder. Another challenge in this study involves the 
BQSS, a complex qualitative scoring tool. To address the 
complexity of this scoring system, all the participants’ 
figures were scored by the same neuropsychologist, who 
was blind to the participants’ condition.

An additional possible limitation of this study is that 
only the RCFT copy has been scored with the BQSS, and 
not the memory of the figure (immediate and delayed). 
Thus, it was not possible to calculate all the BQSS indexes, 
that is, those related to memory. However, memory is not 
among the main impaired domains in DM1, as evidenced 
in this sample (see Supplementary Table S1).

Taken together, the findings of this study suggest that 
impaired visuoconstruction could be a cognitive marker 
of DM1, and thus, RCFT should be included as a relevant 
measure in the neuropsychological assessment of these 
patients and considered as an outcome measure for 
future clinical trials. In addition, RCFT was closely 
related to the muscular, genetic, and cognitive profile of 
patients, which suggests the importance of considering 
its use as a predictor of disease status/progression.

In summary, this study has helped to shed light on the 
cognitive processes underlying the poor performance of 
RCFT in DM1. The findings indicated that both the 
visuoperceptive/visuoconstruction load and the organi-
zational skills of the task were defective in DM1, and thus 
both could explain the consistent underperformance. 
A recent study by this research group and other studies 
in DM1 found that executive functions were closely 
related to patients’ daily functioning (Muslemani et al.,  
2022; Tremblay et al., 2021; Van Heugten et al., 2018). 
However, further research is needed to address the impli-
cations of visuoconstructional deficits for the daily life 
and functionality of DM1 patients.
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