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Cognitive assessment battery
1. Global cognitive function
2. Attention
3. Working memory
4. Verbal Memory
5. Constructional apraxia
6. Executive Function

1. Global cognitive function
The Mini-Mental State Exam (MMSE) (Folstein et al., 1975) is a brief and widely tool used for screening of cognitive impairment; it is an 11-item neurocognitive measure that assesses five areas of global cognitive functioning: orientation, attention, short-term memory, language, and visual-spatial skills (Tombaugh and McIntyre, 1992). The questions typically have been grouped into seven categories, each rationally representing a different cognitive domain or function: orientation to time (5 points); orientation to place (5 points); registration of three words (3 points); attention and calculation (5 points); recall of three words (3 points); language (8 points) and visual construction (1 point). Scores on the MMSE range from 0 to 30, with higher scores indicating better global cognitive function (Larner, 2018). The MMSE was administered for descriptive purposes only to verify that the sample under investigation was cognitively intact. The scores <24 suggest the presence of cognitive decline (23–21: mild decline; 20-11: moderate decline; and <10, severe decline) (Roselli et al., 2009). The test takes about 10 minutes to complete. 

2. Attention 
The Trail Making Tests (TMT) (Reitan, 1958) measures visual attention and task switching and assesses visual search, processing speed and sequencing, mental flexibility, focused attention, and executive functions (Bowie and Harvey, 2006). The most widely used version of the TMT comprises parts A and B. The two parts of the test also have different physical layouts.
Specifically, part A evaluates visual conceptual and visuomotor tracking, attention, sequencing, visual search, and motor function, whereas part B is considered a higher-level cognitive test which evaluates also motor function, attention and mental flexibility and subsequently executive function (Ashendorf et al., 2008).
In TMT part A (TMT-A), the subject was assigned to draw lines sequentially connecting 26 encircled numbers as fast as possible (Zhou et al., 2017). The obtained score represents the amount of time required to complete the task. Errors do not directly contribute to the scoring and are generally not tallied. The effect of errors is realized on the total time to complete the test. The means time to complete the test in subjects with amnestic MCI is about 54.8±12.9 seconds. 
The Digit Cancellation Test (DCT) (Spinnler et al., 1987) evaluates focused, sustained, and selective attention. We used the oDCT version Spinnler-Tognoni, 1987, which includes three different matrices composed by 13 strings of 10 digits each; the digits are in random sequence (Piacentini, 2012). The first two lines of each matrix are used as an example test. The subject has to cross or circle the target digit: the first matrix has only one target digit, the second one has two digits and the third one has three target digits, so the maximum score is 10 for the first matrix, 20 for the second one and 30 for the third one (range 0-50) (Sala et al., 1992). Score is given by the number of corrected targets crossed out within 45 seconds (time-limit) for each matrix and potential mistakes are not considered. This test takes about 5 minutes to be administered. The total score of the test in subjects with Alzheimer disease is about 23 total correct targets (Hatta et al., 2012). 

3.  Working memory
The Corsi Block-Tapping Task (CB-TT) (Orsini et al., 1987) is a psychological test that assesses visual short-term working memory. The examiner shows a set of 9 identical wooden blocks positioned on a board (Berch et al., 1998). The subject is required to point at the blocks in the order they are tapped. The span corresponds to the longest sequence remembered (three correct out of five). It takes at least 3-4 minutes to be administered. We have used Orsini et al. 1987 version ad scores (Orsini et al., 1987). The total score of the test in subjects with MCI is about 4.2±0.8 (Guariglia, 2007) considering the longest correct sequence carried out by the patient.
The forward and backward Digit-Span task (FDS/BDS) (Costa, 1975), evaluates short-term working memory.  It is a simple, rapid, and reliable test to assess verbal span. In the FDS, the examiner spoke a list of two digits at a rate of one digit per second and the subject was required to repeat back the list in the same order. If he succeeded, lists of digits of increasing length were presented (Muangpaisan et al., 2010). If the subject failed on a list, a second list of the same length was given and if the subject was successful, a list one digit longer was then given as before. If, on the contrary, the subject failed also the second list the test was stopped. The span was established as the length of the last list recalled correctly. The same procedure was followed for the BDS with the difference that, in this case, subjects were requested to reproduce the sequence of digits in the reversed order. This test takes at least 4 minutes to be performed. We used the clinical protocol of digit-span forward and backward of Monaco et al. (Monaco et al., 2013). The total score for FDS in patients with MCI is about 10.6±1.8 while for BDS is 3.9 ± 1.3 considering the longest correct sequence carried out by the patient (Muangpaisan et al., 2010). 

4.  Verbal Memory 
The Rey Auditory Verbal Learning Test (RAVLT) (Rey, 1941) evaluates episodic memory (the ability to recall and mentally reexperience specific episodes from one's personal past) and the verbal learning ability (Vuoksimaa et al., 2020). The RAVLT evaluates verbal memory disfunctions and it is able to control memory function over time. During the test the examiner reads a list of 15 words with the rhythm of one word per second; every time the examiner repeats the list (five times), the participant has to repeat the words he remembers in random order. The total of remembered words in all the five repetitions is the score of immediate recalling (range 0-75). After a 15 min delay, during which the participant does not carry out verbal activities, he is asked to again recall the words from the list. This delayed recall has a different score (range 0-15). The RAVLT score in individuals with amnestic MCI (Knight et al., 2007), according to the Alzheimer’s Disease Neuroimaging Initiative criteria, is about 30.64±8.97 while for the RAVLT delayed is about 2.81±3.26. considering the number of words correctly repeated (Van Der Elst et al., 2005). 

5.  Constructional apraxia
The Copying Geometric Drawings test (CGD) (Spinnler et al., 1987) assesses the constructional apraxia in order to measure impairments in processing spatial forms (Ward et al., 2015); it evaluates the ability of patient to copy geometric figures shown in 7 tables. There is also a preliminary table with two shapes that will not be considered in the score, in table 1 there is a square, in table 2 a rhombus, in table 3 a one line complex shape,  in table 4 a cube, in table 5 there are a little square, a circle and an isosceles triangle placed side by side, in table 6 there are an equilateral triangle, a divided rhombus and a little isosceles triangle placed side by side, in table 7 a complex figure composed of 8 triangles (Trojano and Grossi, 1998). The score is based on good or poor quality of the drawings (2 points for a perfect copy, 1 point if the copy is partially flawed, 0 point if the copy is unrecognizable or there is closing-in). The total score range is 0-14. This test takes at least 10 minutes to be administered. We used adjusted scores following normative value of Spinnler e Tognoni (Spinnler et al., 1987) considering a cut-off total score for MCI of 8 points (Gainotti and Trojano, 2018).

6.  Executive Function
The TMT part B (TMT-B) (Reitan, 1958) measures mental flexibility, motor function, attention with a focus on set-shifting. Participants are required to connect circled numbers and letters in alternating numeric and alphabetic sequence (i.e., 1, A, 2, B, etc.) starting from 1 and ending with 13. If an error is made, the test administrator corrects the examinee before advancing to the next circle. Response time (in seconds) is recorded, with a longer response time representing poorer set-shifting performance (Bowie and Harvey, 2006). The total score corresponds with the time taken to complete the subtest; in subject with MCI the time to complete the test is about 164.3±70.2 sec (Ashendorf et al., 2008). 
TMT Delta (TMT-B-TMT-A) is the difference between time taken to complete TMT parts B and A, and it is used to control information processing speed and motor function; it is recognized as a direct measure of executive functioning (Zhou et al., 2017). TMT Delta is measured in seconds with a shorter time reflecting better perform.
The Frontal Assessment Battery (FAB) (Dubois et al., 2000) consists of 6 subtests exploring different functions related to the frontal lobes (Hurtado-Pomares et al., 2018). The 6 subtests of the FAB explore the following: (1) conceptualization and abstract reasoning (similarities test); (2) mental flexibility (verbal fluency test); (3) motor programming and executive control of action (Luria motor sequences); (4) resistance to interference (conflicting instructions); (5) inhibitory control (go–no go test); and (6) environmental autonomy (prehension behavior). Each subtest is scored from 3 (better score) to 0, for a maximum score of 18. We used adjusted scores following normative value of Apollonio et al. 2005 (Appollonio et al., 2005). The total FAB score in subjects with MCI is about 13.1 ± 2.1; higher scores indicating a better performance (Goh et al., 2019). This test requires approximately 10 minutes to complete and is easy to administer. 
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