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Supplementary material 

1. Description of the neuropsychological tests 
 

 Learning and Memory 

The Hopkins Verbal Learning Test–Revised (HVLT-R) was administered according to 

the instruction´s manual (Brandt, 1991). The HVLT-R listed 12 semantically related 

words in three categories. Three trials of successive learning are presented where the list 

of 12 words is read to the participant, and the correct answers of each learning trial are 

recorded. Total Recall is the sum of words recalled correctly in the three trials. After 20-

25 minutes, the Delayed Recall and recognition phase occurs where the subject is asked 

to recall all the words from the initial list that they can remember. 

Rey–Osterrieth Complex Figure (ROCF). The ROCF has become one of the most 

widely used neuropsychological assessments to assess constructional and non-verbal 

memory abilities (Arango-Lasprilla, Stevens, Morlett-Paredes, Ardila, & Rivera, 2017; 

Rivera et al., 2015). A trained examiner administered the ROCF Figure A (copy), and after 

3 minutes, the immediate recall was given. The Spanish-language ROCF manual scoring 

guidelines were followed (Rey, 2009). The ROCF includes 18 elements, and the 

maximum score for each of the two tasks (Immediate and Delayed Recall) is 36. Scores 

to copy and immediate recall forms were obtained in this study.  

 Language 

Verbal fluency tests (VFT). VFT have been used by neuropsychologist to measure 

individuals’ capacity for complex cognitive functioning, such as language and executive 
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functioning (Olabarrieta-Landa et al., 2015; Olabarrieta-Landa, Torre, López-Mugartza, 

Bialystok, & Arango-Lasprilla, 2017). There are different modalities of VFT, but the two 

most commonly used are the phonological and semantic VFT. In phonological VFT, the 

participant is required to produce in 60 seconds as many words as s/he can beginning with 

certain letters (in this study M, A, and S). However, in semantic VFT, the participant is 

required to produce in 60 seconds as many words as s/he can belonging to a particular 

category (in this study, animals and fruits). The score obtained is the number of words in 

each category. 

 Boston Naming Test (BNT). The BNT is a neuropsychological instrument that was 

developed to assess visual naming ability (Kaplan, Goodglass, & Weintraub, 2005). In 

this study the Spanish standard version of 60 items was applied. The score obtained is the 

number of correct items. 

Executive Functions 

Modified Wisconsin Card Sorting Test (M-WCST). The M-WCST is a useful 

instrument employed by neuropsychologists to assess executive functioning, or the set of 

higher-order cognitive functions generally associated with the prefrontal cortex. The M-

WCST consists of four stimulus cards and 48 response cards. Each card varies in shape 

(cross, circle, triangle, or star), color (red, blue, yellow, or green), and number (one to 

four). The objective is to classify correctly the stimulus card according to certain rules 

until completion of a category. The test continues until all six categories are classified or 

until the whole volume has been used (Schretlen, 2010). The score used is the number of 

correct categories obtained. 

Stroop Color-Word Interference Test. The Stroop test is the well-known instrument 

to study response interference and inhibition. It consists of three pages, each with 100 

components randomly organized into five columns. In the first page the participant must 



read aloud the words “Red”, “Green”, and “Blue” printed in black ink. In the second one, 

“color naming”, the color (blue, green or red) of each element “XXXX” must be named. 

And in the last one, “interference”, the task is to name the color of the ink, inhibiting the 

reading of the word, which corresponds to the name of another color. The subject has 45 

seconds to read aloud, as quickly as possible, the columns from left to right (Golden, 

2007). Scores to word, color and word-color task were obtained in the present study. 

The Trail Making Test (TMT). The TMT provides information on visual attention, 

motor speed, cognitive flexibility and task alternation (Arango-Lasprilla et al., 2015a). 

The test consists of two parts in which the task is to connect randomly distributed points. 

In part A, all objectives are numbers (1 to 15) and the participant must join them up (1-2-

3 . . . ), while in part B, they must alternate between numbers and letters of the next lever 

(1-A, 2-B, 3-C. . .). The total score is the number of seconds that the participant needs to 

complete the task (Reitan, 1992), with a time limit of 60 and 150 seconds for TMT-A and 

TMT-B, respectively. Scores of both tasks were obtained in this case. 

Symbol Digit Modalities Test (SDMT). The SDMT was administered to assesses 

neurocognitive functioning in the domains of attention, motor speed, and visual scanning 

(Arango-Lasprilla et al., 2015b). It consists of a key of 9 geometric elements, each 

associated with a number from 1 to 9, with 10 training items and 110 test items. The 

subject’s score is the number of correct substitutions made at an interval of 90 seconds. 

The final score corresponds to the number of correct substitutions registered (Smith, 

2002). 

 


