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In several neurological conditions, in elderly and cognitively impaired subjects, memory
functioning must be evaluated to early detect the cognitive deterioration processes.

In particular, recognition memory assessment is an essential step in the clinical and
neuropsychological evaluation of early memory impairments. The Recognition Memory
Test (RMT) developed by Smirni et al. (2010) is an effective instrument to assess
verbal and nonverbal recognition memory in the Italian population.

The current study provides a new, brief and reliable RMT format to evaluate
recognition memory on elderly subjects and it reports normative data in an older adults
Italian population sample (including 100 participants well distributed across sex,
education and age categories). The shortened version of RMT keeps the
administration procedures and materials of the original Italian RMT constant, i.e.
words, faces and buildings.

Multiple regression analysis revealed significant effects of age and educational level on
performance but no effect of sex. Inferential cut-offs have been determined and
equivalent scores computed. The availability of equivalent scores for the recognition
memory test will prove useful in the clinical evaluation of patients' memory profiles.
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Abstract

In several neurological conditions, in elderly and cognitively impaired subjects, memory
functioning must be evaluated to early detect the cognitive deterioration processes.

In particular, recognition memory assessment is an essential step in the clinical and
neuropsychological evaluation of early memory impairments. The Recognition Memory Test
(RMT) developed by Smirni et al. (2010) is an effective instrument to assess verbal and nonverbal
recognition memory in the Italian population.

The current study provides a new, brief and reliable RMT format to evaluate recognition
memory on elderly subjects and it reports normative data in an older adults Italian population
sample (including 100 participants well distributed across sex, education and age categories). The
shortened version of RMT keeps the administration procedures and materials of the original Italian
RMT constant, i.e. words, faces and buildings.

Multiple regression analysis revealed significant effects of age and educational level on
performance but no effect of sex. Inferential cut-offs have been determined and equivalent scores
computed. The availability of equivalent scores for the recognition memory test will prove useful in

the clinical evaluation of patients” memory profiles.
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Introduction

Differentiating early neurodegenerative disorders from normal aging is currently one of the
main requests for neuropsychological evaluation. Screening will become increasingly important as
the elderly population grows, because dementia prevalence dramatically increases with age, and
most dementia detection will occur at the primary rather than specialty care level [1]. The use of
brief, reliable, and simple tools can make primary care screening more effective. Administration
time is considered a critical determinant of the acceptability of routine dementia screening [2].
Neuropsychological measures are the main tool for early detection of memory loss. In a previous
study, we developed and standardized the original battery of verbal and nonverbal recognition
memory tests (RMT) to assess objective memory deficits in neurodegenerative diseases in Italian
population [3-4]. The RMT is composed of three subtests, each one evaluates different components
of memory: verbal (i.e. words) and nonverbal memory (i.e. unfamiliar faces and unknown
buildings).

The application of the RMT validated by our group has been repeatedly tested also in
experimental studies in both healthy subjects and neurological patients [5-11].

However, in the clinical setting we observed that older test-taker showed a cognitive
overload during the administration of the three subtests of the RMT. Our instrument, even if
adequately reliable to identify even minor memory deficits, required a cognitive burden extremely
heavy in terms of attention maintenance and memory, especially with older and/or deteriorated
subjects. In fact, the administration of all three subtests of the RMT takes about 20 minutes, and on
impaired subjects even a little more. Considering that the RMT is usually included in a larger tests
battery that also investigates other cognitive skills, it would be a too demanding task for the weaker
subjects (i.e. elderly and cognitively impaired subjects).

Following these clinical observations, we decided to develop a new tool that would be more
appropriate for the evaluation of recognition memory on elderly subjects.

Furthermore, in literature short forms have been often reported for neuropsychological tests.



Such as, a short version of the Boston Naming Test [12] was developed for individuals with
aphasia, since the administration of the full 60 items of the Boston Naming test resulted lengthy and
time consuming [13]. A short version of the California Verbal Learning Test (CVLT) [14] has been
developed, reducing the list from sixteen items and four categories to nine items and three
categories [15]. This nine-item CVLT version was developed to prevent cognitive overload in older
test-takers, and has been used with stroke and dementia patients as well as frail elderly. The nine-
item CVLT had good psychometric properties, and that it has become a reasonable alternative to the
standard sixteen-word CVLT among subjects who are obviously impaired [15]. In the lItalian
population, short forms for neuropsychological tests have also been reported, such as the short
version of the Stroop test [16 -17] and the modified version of the Wisconsin Card Sorting Test [18-
19].

Aim of this study was to develop a shorter version of the RMT test that preserved the
psychometric characteristics of the original 30-items RMT test and was more discriminating on a
population of elderly subjects. Second aim of the current study was to provide normative data in an
Italian population sample over fifty. The availability of equivalent scores for the RMT provides a
useful tool in neuropsychological assessment and it could prove useful in the clinical evaluation of
patients’ memory profiles [4]. Furthermore, RMT equivalent scores allow comparison of the
recognition memory performances with those on other neuropsychological tests for which
normative values collected with similar methodological criteria are already available for the Italian
population.

This study provides normative data on the short form of the Italian RMT for words,
unfamiliar faces and unknown buildings. For this purpose, we administered short form of the RMT
to a normative sample of 100 healthy subjects who varied in age, years of education and sex.

Normative data relative to performance scores on the three tests of the short RMT will be reported.

Materials and methods



Participants

A sample of 100 healthy volunteers (mean age 64.37 + 8.43 years, range 50-79; mean
education 12.08 * 4.54, range 5-18), including 46 males and 54 females participated in this study
(Table 1). Inclusion criteria for participations were: 1) age between 50 and 79 years; 2) at least 5
years of formal education. Exclusion criteria were: 1) cognitive impairment based on Mini Mental
State Examination [20] score < 26; 2) subjective complaining of memory or other cognitive
impairments; 3) psychiatric or neurological disorders. The samples were subdivided into 3 groups,
one for each decade of age. Number of males and females was counterbalanced across the three
groups (Table 1).

Materials

In order to shorten the previous version of the RMT, for each subtest 20 items were selected
from the pool of the 30 original RMT items using the items difficulty analysis. The performances of
subjects aged between 50 and 79 to the administration of the three subtests of the original 30-items
RMT of our previous study [4] were analysed. For each item the percentage of errors committed by
the chosen sample were computed. Each item has been ranked in order of difficulty, that is in
ascending order based on the percentage of errors committed. For each subtest, items with the same
level of difficulty were selected.

The characteristics of the testing materials used were extensively described in our previous
study [4], therefore, we will only provide a brief outline.

The three subtests evaluate different components of memory for words, unfamiliar faces and
unknown buildings.
Recognition Memory Test for Words

The stimuli used in the verbal recognition memory test were concrete and abstract words
adapted from Bertinetto et al. [21], comparable in frequency of use (mean 7.89 * 4.29). The words
had a length from 4 to 6 letters and were written in capital letters in an A4 sheet. In the recognition

phase, each target word has been paired with two words selected as distractors based on semantic or



phonemic proximity with the target word.
Recognition Memory Test for Unfamiliar Faces

The stimuli were black and white photograph printed in an A4 sheet of unfamiliar faces of
Caucasian young women, approximately 25 years old, with Italian physiognomy characteristics,
expressive neutrality, no special signs. In the recognition phase, each target face has been coupled
to other two faces chosen as distractors with physiognomic features similar to the target, i.e. hair cut
and color, eye shape and color, and nose and mouth shape.
Recognition Memory Test for Unknown Buildings

The stimuli were black and white photos printed in an A4 sheet of unknown buildings, with
typically Italian architectural features, stylistic neutrality, absence of specific connotations and
possible verbal cues (for example, civic number, street names etc.). In the recognition phase, each
target building has been paired with two buildings of the same type: the palaces were coupled with
other palaces and houses with other houses.

The administration order of the three subtests (i.e. words, buildings, faces) was
counterbalanced across and randomly assigned to subjects.

Methods

The three subtests had the same administration procedure. The order of administration of the
three subtests was randomized. For each subtest, there were two phases, one for study and one for
recognition. In the study phase, the 20 target stimuli were individually displayed with a three-
second interval per item. In the recognition phase, proposed immediately after the end of the study
phase, three stimuli were presented simultaneously: the target stimulus and two distractors. The
targets were distributed randomly to the top, bottom, or centre of the sheet. The subject was asked
to recognize, among the three items, the one previously seen in the study phase. The order of
presentation of the stimuli of the recognition phase was different from that of the study phase. The
number of correct answers gives the score of each subtest. Overall, the three subtests can be

administered in about 10 minutes.



Statistical analyses

The normality of the three subtests score distribution by means of the Kolmogorov—Smirnov
test was first examined. To determine whether the three subtests (i.e. words, faces and buildings)
were equivalent each other as to the level of difficulty, correlational analyses (by means of
Pearson’s r) among scores obtained for the three subtests of the short RMT were performed. Then,
we compared scores on the three subtests of the short RMT using one-way ANOVAs.

ANOVA analyses were performed to investigate the effects of age, sex and education (years
of schooling) on recognition memory performance. For demographic variables that significantly
affect the performances, the best fitting linear regression model, that could be used to adjust original
scores according to the demographic variables, was computed. The multiple regressions included
the variables that resulted significant when considered one at a time. Taking this model as a basis
we calculated from the raw score an adjusted score, by adding or subtracting the contribution given
by each significant concomitant variable in the final correction model. Following this approach,
scores can be directly confronted across subjects of different demographic data. Adjusted scores
were then ranked, and by means of a non-parametric procedure [22], tolerance limits were set, for
the three subtests. A score was considered normal if it lies within the highest 95% of the population
and abnormal if it falls within the lowest 5% of the population. Inferential cut-off scores were then
derived and these defined the score at which or below which the probability that an individual
belonged to the normal population was less than 0.05. Scores equal to or lower than the cut-off
score were considered abnormal. Corrected scores were then transformed into a five-point interval
scale, from 0 to 4 equivalent scores [23]. The equivalent scores were classified with an ordinal
relationship: 0 = scores lower than the cut-off; 4 = scores higher than the median value of the
sample; 1, 2 and 3 = intermediate scores between the central value and the limit cut-off on an
interval scale.

Furthermore, to compare the original 30-items version to the short 20-items version of the

RMT, correlational analyses between each subtest of the two versions of the RMT were carried out



and as a further comparison we also calculated the percentages of correct answers given to the two
versions of the RMT. To compare similar age groups, these latter analyses were computed
considering only memory performances among subjects aged between 50 and 79 in our previous
study [4].

All statistical analyses were performed by SPSS statistical package.

Results

Kolmogorov-Smirnov's test for the distribution of scores showed a normal distribution for
the three subtests, with a p value >.05 (RMT for words: p = .20; RMT for faces: p = .22; RMT for
buildings: p = .21).

Analyses were computed to examine correlations within the three subtests of the short RMT.
There were significant positive correlations between the three subtests (short RMT for words vs
short RMT for faces r = .88, p <.0001; short RMT for words vs short RMT for buildings r = .89, p
< .0001; short RMT for faces vs RMT for buildings r = .90, p < .0001). Table 2 shows these
correlational analyses within each age group.

The repeated measures ANOVA (three-subtests scores as within subjects factor) did not
show significant differences in the whole sample on the three subtests [F (1,99) = 2.42, p = .12].
Similarly, the ANOVAs did not show significant differences in the scores of the three subtests for
each decade of age. Table 3 shows average scores, standard deviation and ANOVAs of the
normative sample divided by decades of age in the three subtests.

One-way ANOVAs were performed to investigate the effects of age, sex and education on
the recognition performance of the short RMT. The predictive capacity of the age and education
independent variables reached a significant probability level (p < .0001) for all three subtests [Age:
short RMT for words: F (2,97) = 42.8; short RMT for faces: F (2,97) = 34; short RMT for
buildings: F (2,97) = 32.3; Education: short RMT for words: F (5,94) = 6.8; short RMT for faces: F
(5,94) = 7.8; short RMT for buildings: F (5,94) = 7.5]. Instead, the independent sex variable did not

reach a significant probability level [short RMT for words: F (1,98) = 1.4, p = .24; short RMT for



faces: F (1,98) = 1.7, p = .19; short RMT for buildings: F (1,98) = 1.7, p = .19]. Males and females
had similar performances in all subtests of the short RMT.

The correction scores were carried out following the statistical methodology proposed by
Capitani [23]. The linear regression coefficients between individual test scores and age and
education levels were calculated using the logarithmic transformation of age [Log (100-age)] and
the square root of number of years of education. By developing the best fitting linear regression
analysis for the different values of both significantly independent predictive variables it was
possible to calculate corrected scores to be applied to the raw scores obtained in the tests. Table 4
reports the correction grid for the most frequent combinations of age and education. The
intermediate values can be obtained by interpolation or using the original linear regression analysis
reported below table 4. The equivalent scores were determined for the short RMT already corrected
for age and education to allow comparison of the performance of each individual with the
standardization sample.

Given our sample size and the type of test, we identified the tenth position of the distribution
as the demarcation line, so we consider pathological the ten lowest performances. The lower
performances represent 10% of the standardization sample (10: 100 = x: 100 from which x =
1000/100 = 10). Considering the cut-off of 10%, the remaining part below the median is (50-10)
40%. From the normal distribution table, we verified that an area of 40% is the one identified by a
deviation slightly more than -1.28 Z points. To calculate the equivalent scores, we divided the
deviation by -1.28 in three equal parts and we obtained -1.28/ 3 = Z -0.42667. The values delimiting
the Equivalent Scores (ES) are reported in Table 5.

Furthermore, there were significant positive correlations between the three subtests of the
original 30-items RMT and the three subtests of the short 20-items RMT (RMT for words original
vs short: r = .80, p < .0001; RMT for faces original vs short: r = .79, p <.0001; RMT for buildings
original vs short: r = .79, p < .0001). A further analysis to compare the original and the short

versions of the RMT involved the percentage of correct answers to each subtest of both the original



30-items version and the short 20-items version. This analysis showed that the original 30-items
RMT was more difficult for elderly subjects (RMT for words original 30-items 73.8% of hits; RMT
for faces original 30-items 73% of hits; RMT for buildings original 30-items 72% of hits vs RMT
for words short 20-items 80.8% of hits; RMT for faces short 20-items 80.4% of hits; RMT for

buildings short 20-items 79.9% of hits).

Discussion

In this study the construction and standardization of a short form of a battery of three verbal
and non-verbal recognition memory tests were presented. The main aim of this study was to
develop a shorter version of the RMT to quickly and reliably detect early memory deficit among
memory impaired patients and frail elderly subjects. We collected normative data in an Italian
population sample over fifty.

We computed internal consistency of the short RMT and emerged high positive correlations
between the three subtests, and no significant differences between the three subtests in the overall
sample and in each group of age at the ANOVA analyses. So, the three subtests (words, faces and
buildings as stimulus materials) of the short recognition memory test were equivalent for difficulty.

The short RMT has been standardized in a sample of normal subjects of different ages (from
50 to 79) and education (from 5 to 18 years of formal education) of both sexes. The performances
on the three subtests of the short RMT were significantly influenced by age and schooling level.
Therefore, a correction factor for age and education was calculated. The sex factor did not
contribute significantly to determining the performance level. Inferential cut-offs have been
determined and equivalent scores computed.

The availability of normative data for the short RMT will be very valuable in clinical
settings for testing patients with amnesias resulting from diffuse or focal lesions, and in dementia
deterioration or neurodegenerative brain diseases. The use of reference norms will permit a better

characterisation of the patient’s memory impairments. Furthermore, it is well known that the



availability of equivalent scores of a test proves useful in neuropsychological assessment. It allows
comparison of the scores obtained in the recognition memory with those in other tests for which
normative values are available in the Italian population obtained with similar psychometrical
methods.

Furthermore, correlational analyses were computed between the original 30-items RMT and
the short 20-items version to compare reliability of the new version of the test. Analyses revealed
high and positive correlations between the two versions of the recognition memory test. Moreover,
the data revealed that in the short version of the RMT the elderly subjects have a higher percentage
of correct answers compared to the original 30-iems RMT. This means that the short version of the
RMT is more discriminating for low-level performance, therefore more suitable for elderly subjects.

In sum, these data show that the short version of the RMT maintains the psychometrical
characteristics of the original 30-item RMT while being more discriminating in the detection of
memory deficit in elderly subjects.

However, because of high prevalence and social costs of amnesias and neurodegenerative
diseases such as dementia in late life, a growing consensus favours cognitive screening as part of
routine primary care of the elderly [2]. Dementia is a major cause of impairment among the elderly;
identifying dementia in primary care could minimize the impact of a late intervention [24]. In the
last few years, investments to create tools to detect the early memory disorder have been made. In
2013 a workshop recruited by the Alzheimer’s Foundation of America and the Alzheimer’s Drug
Discovery Foundation developed a report with recommendations for improving the early detection
and clinical care for dementia [25]. One of the recommendations involved the implementation of
cognitive screening practices in personalized healthcare. The consensus considered cognitive
screening as part of the dementia care. Currently, more than ever, there is a need for fast and
reliable memory assessment tools that allow a first screening to differentiate early
neurodegenerative disorders from normal aging.

In conclusion, these short RMT could be considered a valid and reliable tool for identifying



impairments in the recognition memory in Italian elderly subjects. Furthermore, it allows quick and
reliable evaluating of different components of the anterograde memory. In particular, both verbal
and nonverbal memory can be individually evaluated, both for unfamiliar faces and for topographic

stimuli (buildings).

References

1. Fjell AM, McEvoy L, Holland D, Dale AM, Walhovd KB (2014) What is normal in normal
aging? Effects of Aging, Amyloid and Alzheimer’s Disease on the Cerebral Cortex and the
Hippocampus. Progress in Neurobiology, 117: 20-40

2. Lorentz WJ, Scanlan JM, Borson S (2002) Brief Screening Tests for Dementia. The
Canadian Journal of Psychiatry 47 (8): 723 - 733

3. Smirni D, Turriziani P, Oliveri M, Smirni P, Cipolotti L (2010) Standardizzazione di tre
nuovi test di memoria di riconoscimento verbale e non verbale: uno studio preliminare.
Giornale Italiano di Psicologia 1: 227-248

4. Smirni D, Smirni P, Di Martino G, Cipolotti L, Oliveri M, Turriziani P (2018)
Standardization and validation of a parallel form of the verbal and non verbal recognition
memory test in an Italian population sample. Neurological Sciences. doi: 10.1007/s10072-
018-3433-z

5. Bonni S, Ponzo V, Di Lorenzi F, Caltagirone C, Koch G (2017) Real-time activation of

central cholinergic circuits during recognition memory. Cognitive Neuroscience.
45(11):1485-1489

6. Carlesimo GA, Daniele A, Lombardi MG, Lacidogna G, La Cara A, Fadda L, Caltagirone C
(2017) Accelerated Long-Term Forgetting Limited to the Recollection Component of
Recognition Memory in a Temporal Lobe Epileptic Patient. Neurocase. Oct - Dec; 23(5-6):
278-286 doi: 10.1080/13554794.2017.1390141

7. Mangano GR, Oliveri M, Turriziani P, Smirni D, Zhaoping L, Cipolotti L (2014)
Impairments in top down attentional processes in right parietal patients: paradoxical
functional facilitation in visual search. Vision Res. 97:74-82.
doi: 10.1016/j.visres.2014.02.002

8. Smirni D, Turriziani P, Mangano GR, Cipolotti L, Oliveri M (2015) Modulating Memory
Performance in Healthy Subjects with Transcranial Direct Current Stimulation Over the
Right Dorsolateral Prefrontal Cortex. PLoS One Dec 17;10(12)

9. Turriziani P, Smirni D, Oliveri M, Semenza C, Cipolotti L (2010) The role of the prefrontal

cortex in familiarity and recollection processes during verbal and non-verbal recognition
memory: an rTMS study. Neuroimage. Aug 1;52(1): 348-57

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Turriziani P, Smirni D, Zappala G, Mangano GR, Oliveri M, Cipolotti L (2012) Enhancing
memory performance with rTMS in healthy subjects and individuals with Mild Cognitive
Impairment: the role of the right dorsolateral prefrontal cortex. Front Hum Neurosci Apr 10;
6:62

Zannino GD, Perri R, Zabberoni S, Caltagirone C, Marra C, Carlesimo GA (2012)
Performing prototype distortion tasks requires no contribution from the explicit memory
systems: evidence from amnesic MCI patients in a new experimental paradigm.
Neuropsychologia 50(12): 2907-15. doi: 10.1016/j.neuropsychologia.2012.08.024

Kaplan E, Goodglass H, Weintraub S. (2001). Boston Naming Test. Philadelphia, PA: Lea
and Febiger

del Toro CM, Bislick LP, Comer M, Velozo C, Romero S, Gonzalez Rothi LJ, Kendall DL
(2011) Development of a Short Form of the Boston Naming Test for Individuals With
Aphasia. Journal of Speech, Language, and Hearing Research 54: 1089-1100

Delis DC, Kramer JH, Kaplan E, Ober BA (1987) The California Verbal Learning Test.
Psychological Corporation, New York.

Libon DJ, Mattson RE, Glosser G, Kaplan E, Malamut BL, Sands LP, Swenson R, Cloud
BS (1996) A Nine-Word dementia version of the California Verbal Learning Test. The
Clinical Neuropsychologist 10 (3): 237-244. doi: 10.1080/13854049608406686

Caffarra P, Vezzadini G, Dieci F, Zonato F, Venneri A (2002) Una versione abbreviata del
test di Stroop: Dati normativi nella popolazione Italiana. Nuova Rivista di Neurologia 12
(4): 111-115

Stroop JR (1935) Studies of Interference in Serial Verbal Reactions. J. Exp. Psych 18:643-
661

Berg EA (1948) A simple objective test for measuring flexibility in thinking. Journal of
Abnormal Psychology 39:15-22

Caffarra P, Vezzadini G, Dieci F, Zonato F, Venneri A (2004) Modified Card Sorting Test:
Normative Data. Journal of Clinical and Experimental Neuropsychology 26(2):246-250
DOI: 10.1076/jcen.26.2.246.28087

Folstein MF, Folstein SE, McHugh PR (1975) "Mini-mental state”. A practical method for
grading the cognitive state of patients for the clinician. Journal of psychiatric research. Nov
12(3): 189-98

Bertinetto PM, Burani C, Laudanna A, Marconi L, Ratti D, Rolando C, Thornton AM
(2005) Corpus e Lessico di Frequenza dell’Italiano  Scritto  (CoLFIS)
http://linguistica.sns.it/CoLFIS/ Home.htm

Wilks SS (1941) Determination of sample size for setting tolerance limits. Annals of Math
Stat 12: 91-96

11



23. Capitani E (1987). Metodi Statistici. In Spinnler H., Tognoni G. Standardizzazione e
taratura italiana di test psicometrici. The Italian Journal of Neurological Sciences, 8 (6): 14-
20

24. Yokomizo JE, Simon SS, Bottino CM (2015) Cognitive screening for dementia in primary
care: a systematic review. Int Psychogeriatr 26 (11): 1783-804
doi: 10.1017/5S1041610214001082

25. Borson S, Frank L, Bayley PJ, Boustani M, Dean M, Lin PJ, McCarten JR, Morris JC,
Salmon DP, Schmitt FA, Stefanacci RG, Mendiondo MS, Peschin S, Hall EJ, Fillit H,
Ashford JW (2013) Improving dementia care: the role of screening and detection of
cognitive impairment. Alzheimer’s & Dementia 9:151-159

12



tables

Table 1. Demographic characteristics of the normative sample

Click here to download table Tables.doc

decade number M/F age education
(mean years) (mean years)
50 - 59 32 15/17 55.03 13.38
60 - 69 36 16/20 63.53 12.72
70-79 32 15/17 74.65 10.06
Total 100 46/54 64.37 12.08

Legend: M: Males; F: Females

*



Table 2. Correlation indices between the three subtests of the short RMT in the normative sample

divided by decades of age

short RMT
decade words/faces  words/buildings  faces/buildings
50 -59 .18 81 81
60 - 69 .18 81 .82
70-79 .79 81 .83
Total .88 .89 .90

All correlations are significant p < .0001



Table 3. Average scores, standard deviation and ANOVA of the normative sample divided by

decades of age in the three tests.

decade RMT Wsa) RMT Fad) RMT Bs.a) @) F p
50-59 17.9 18.1 15 17.7 @3 1312 71 A1
60 - 69 16.7 @) 16.6 (25) 16.5 (2.3) (1.39)71.22 28
70 -79 13.8 2.2) 13.4 (2.7) 13.7 2.4) (131 53 59
Total 16.2 (25) 16.1 3) 16 (26) (1992 .42 12
Legend:

RMT W: short Recognition Memory Test for Words
RMT F: short Recognition Memory Test for Faces
RMT B: short Recognition Memory Test for Buildings
s.d.: Standard Deviation

df: degrees of freedom

F: Fisher’s Test

p: p-value



Table 4. Adjustments to be added to, or subtracted from, the raw scores of the short
Recognition memory test according to age (expressed in years) and education (expressed in
years)

SHORT- RECOGNITION MEMORY TEST

RMT Words RMT Faces RMT Buildings
Education Education Education

Age| 5 8 13 18 5 8 13 18 5 8 13 18
50 | -08 | -15]|-24 | -3.1 -08 | -1.7 | -29 | -3.8 -0.7 | -14 | -24 | -3.2
5 | -0.2 | -09 | -1.7 | -2.5 01| -1 |-21]|-31 -0.1 | -08 | -1.8 | -2.6
60 | +05| -0.2 | -1.1 | -1.8 +0.7 | -0.2 | -1.3 | -2.2 +06 | -01 | -1.1 | -1.9
65 | +1.3 | +0.6 | -0.3 -1 +1.6 | +0.8 | -04 | -1.3 +14 | +0.7 | -0.3 | -1.1
70 | +2.1 | +15 | +0.6 | -0.1 +2.7 | +1.8 | +0.7 | -0.2 +2.3 | +1.6 | +0.6 | -0.2
75 | +3.2 | +25 | +1.6 | +0.9 +4 | +3.1| +2 +1 +3.4 | +2.7 | +1.7 | +0.8
80 | +45 | +3.8 | +2.9 | +2.2 +55 | +4.7 | +35 | +2.6 +4.7 +4 +3 | +2.2

Legend:
RMT: short-Recognition Memory Test

best fitting linear regression analysis:
{intercept + [ coefficient age (Log 1%°-¢®)]+ B coefficient education (Neducation)}

RMT Words: intercept: -8.23795; B coefficient age: 13.34403; B coefficient education:1.136793
RMT Faces: intercept: -13.6314; B coefficient age: 16.03762; B coefficient education:1.476727
RMT Buildings: intercept: -9.3198; B coefficient age: 13.61113; B coefficient education:1.277857



Table 5. Equivalent scores (ES) classification of adjusted scores of the short RMT

ES=0
ES=1
ES=2
ES=3
ES=4

Legend:

SHORT - RECOGNITION MEMORY TEST

RMT W

Score range

RMT F

Score range

RMT B

Score range

0-12.8
12,9 -13.9
14 -15
15.1-16.1
> 16.2

0-12.2
12.3-13.4
13.5-14.7

14.8 - 16

> 16.1

0-12.6
12.7-13.6
13.7-14.8
149-15.9

> 16

ES: Equivalent Scores

RMT W: short Recognition Memory Test for Words

RMT F: short Recognition Memory Test for Faces

RMT B: short Recognition Memory Test for Buildings
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