
Supplementary Material S1 

 

Brief description of each of the tests in the Norma Latina Battery and information on their reliability and 

validity. 

 

Rey-Osterrieth Complex Figure (ROCF). The examiner administered the ROCF Figure 

A, which included the Copy portion, and Immediate Recall after a 3-min delay after the copy 

trial. The ROCF includes 18 elements, and the maximum score for each of the two tasks 

(Immediate and Delayed Recall) is 36. The Spanish-language ROCF manual scoring guidelines 

were followed [1]. This test has received psychometric support for both reliability and validity in 

past research for example with pediatric populations [2]. Reliability among pediatric populations 

tends to be high for both copy production ( α = 0.95) and recall production (α = 0.94) [2]. Others 

studies have showed that the reliability of this test is high, with a Cronbach's alpha of 0.828 for 

the copy, and 0.783 for the memory [3,4].  

Hopkins Verbal Learning Test-Revised (HVLT-R). In this study Form 5 was used. This 

form contains a list of 12 semantically related words in three categories (i.e., professions, sports, 

and vegetables). Three trials of successive learning are presented, in which 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 min, the Delayed Recall and 

recognition phase occurs, where the subject is asked to recall all the words that they can 

remember from the initial list [5,6]. Some studies have estimated test-retest reliability in a sample 

of older adults and obtained coefficients within the accepted limits for the three learning tests (r's 

> 0.41) and I have also calculated the construct validity of the learning and retrieval measures [5]. 

Modified Wisconsin Card Sorting Test (M-WCST). 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 correctly classify the stimulus 

card according to certain rule until completion of a category. The test continues until all six 

categories are classified or until the whole volume has been used [7]. Studies indicate that test-

retest correlation coefficients showed significant values between the two applications for both 

total errors and total perseverations (r's > 0.34; p's < 0.01) [8]. 

Stroop Color-Word Interference Test (Stroop test). Stroop test 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. Finally, the Interference Index was 

calculated with the formula: WC – [(W × C)/(W + C)], and indicates the degree to which the person 

has control over interference [9]. Some studies such as the one by Rodríguez- Barreto et al. found 

Pearson r correlations Stroop significant at 0.01 to -0.41 values for W; -0.35 for C; from -0.40 to -

0.14 for WC and Interference. They were found a reliability higher than 0.70 in all Stroop scales 

[10]. Other studies using observational and longitudinal research evaluated reliability by test-

retest in 848 participants from the general population, 151 people with Alzheimer's dementia and 

36 people with Mild Cognitive Impairment and found that, in relation to speed as a cognitive 

function, a total internal consistency (95% confidence interval) with Cronbach's alpha values at 

W = 0.78, C = 0.75 and WC = 0.78. Regarding the general population, alpha values were found for 

W of 0.74, C of 0.72 and for WC of 0.74 [11]. 



Verbal Fluency Test (VFT - Phonological and semantic). In semantic VFT, the 

participants are required to produce (in 60 s) as many words as they can belong to a category (in 

this study, animals, fruits, and professions [12]. In terms of psychometric properties, correlational 

analyses analyzed the test–retest reliability within acceptable limits, with a Cronbach alpha of .74 

[4,13]. On the other hand, several studies have observed correlations between this fluency test 

and other tests of this type (convergent validity), with moderate to high correlations being found 

in the case of the VFT - semantic (0.66 - 0.71) [14,15]. 

Boston Naming Test (BNT). BNT requires examinees to name 60 pictures, which are 

presented in order of increasing difficulty. If the participant does not provide a correct answer 

spontaneously, the examiner provides a semantic clue (in case of misrecognition error) or 

phonological cue (when the semantic cue did not generate a response, or when the participant’s 

erroneous spontaneous response did not reflect a misrecognition error). The Spanish version of 

the Kaplan et al. [16] was used for this study. In terms of psychometric properties, several general 

studies indicate that most of the test-retest reliability coefficients found are above 0.77 in different 

types of samples, for example, in patients with aphasia and older adults without brain damage 

[17,18]. 

Symbol Digit Modalities Test (SDMT). SDMT consists of converting symbols with 

shaped geometric figures in numbers according to a reference key at the top of the page. It must 

be performed in the order indicated, without skipping any element for 90 seconds [19]. Regarding 

the psychometric properties of this test, it was found that the reliability of the test has been 

demonstrated in various populations, including older adults (Cohen's d 0.263 to 0.351) [20]. On 

the other hand, other studies indicate that the test-retest correlations for SDMT, as well as the 

correlation between the different modes of test administration (written or oral), is 0.80 for the 

healthy population [21–23]. 

Trail Making Test (TMT). TMT consists of two trials: the Trail Making Test-Part A (TMT-

A), whose goal the goal is to connect consecutively numbered semi-randomly distributed circles 

on a sheet of paper as quickly as possible by drawing lines between them, without lifting the 

pencil from the paper [24,25], and Trail Making Test-Part B (TMT-B) requires the subject to 

connect on a separate worksheet in ascending and alternating order the same number of circles 

which contain numbers and letters (i.e., 1-A-2-B-3, etc.) [26]. Test reliability has been 

demonstrated through inter-rater correlation coefficients that have been estimated at r = 0.99 for 

TMT- A and r = 0.93 in the case of TMT- B. In addition, construct validity has been demonstrated 

through factor analysis [27]. 

Brief Test of Attention (BTA). BTA consists of two parallel forms (Form N and L) which 

are presented orally to the subjects by the administrator. In Form N, 10 lists of letters and numbers 

(i.e., “M-6-3-R -2”) are read out to the subject, the length of which will increase from 4 to 18 items. 

Subject indicates the number of numbers that have been read aloud to him/her, ignoring the 

letters presented. For the L form, the same process is followed, the subject must indicate the 

number of letters read aloud in each of the items, ignoring the numbers presented. The sum of 

the correct answers obtained in both forms is what constitutes the final BTA score and can vary 

from 0 to 20 [28]. Psychometric properties of the BTA obtained in the original validation 

conducted in the United States indicated good internal reliability with a coefficient alpha of 0.82 

in a sample of healthy adults and children and 0.91 in a sample of healthy participants together 

with participants with various cognitive disorders [28]. Regarding the recurrent validity of the 

BTA, studies indicate that it correlates significantly with other measures of attention such as the 



Digit Span Test (r = 0.53 backward and r = 0.43 forward), the Stroop Test (r = - 0.48 in TMT-A and 

r = - 0.55 in TMT-B) and the Stroop Test (r = 0.66 word, r = 0.68 color, r = 0.67 word-color) [28]. 

 

Table S1. Reliability for each cognitive domain. 

Cognitive domain Numbers of test-scores Cronbach's alpha 

Executive Function 4 scores 0.682, CI95% (0.603 - 0.749) 

Attention & Processing Speed 6 scores 0.674, CI95% (0.595 - 0.742 

Language  8 scores 0.871, CI95% (0.844 -0.894) 

Learning and Memory  5 scores 0.814, CI95% (0.773 - 0.849) 
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