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Abstract

The original Rivermead Behavioural Memory Test (RBMT) suggests a cutoff global score of 10 points. However, this limit
may be too stringent for older adults attending memory training programs, particularly for those with low education levels.
This study aims to provide appropriately adjusted age and education norms for the RBMT. Data from 711 subjects were
grouped based on age (65-67, 68—71, 72-75 and 76-83) and education level (primary school, high school and university
studies). The data exhibit a clear trend of scores decreasing with age. The diminution in scores does not reach trend levels
of significance between neighboring (< 5 years) age intervals, but it is statistically significant at the designated alpha level
(p=.05) when younger and older adults are compared over a range of 5 years of difference. 81.86% of our sample has global
scores below the suggested cutoff of 10 points. The present study provides a more accurate representation of RBMT global
score performance in older adults for specific age and education stratifications.

Keywords Everyday memory - RBMT - Older adults - Age - Instrumental study

Introduction

The Rivermead Behavioural Memory Test (RBMT) (Wil-
son et al. 1989) is a tool used to evaluate the functional
capacity for independent living and to follow up treatments
for everyday memory problems. This instrument predicts
cognitive challenges that people face in their everyday lives
and makes recommendations aimed at reducing their effects
(Parsons et al. 2017). The subtests that form the test corre-
spond to instrumental activities of daily life such as recalling
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names or places; remembering an appointment or a date; and
immediate or delayed recognition of pictures, faces or stories
selected from the study by Sunderland et al. (1984) and from
the observations of older adults with cognitive decline from
the Rivermead Rehabilitation Centre in Oxford. Like tradi-
tional tests, this test consists of tasks related to free recall,
immediate and delayed memory, verbal and nonverbal tasks
and assessments of personal, temporal and spatial orienta-
tion. In addition, it includes the evaluation of retrospective
and prospective memory. The latter is a type of episodic
memory that is not usually included in tests that evaluate
mnemic processes (Rendell and Henry 2009). However, dif-
ferent studies suggest that prospective memory is affected
by age, and its evaluation allows for discernment between
subjects with normal memory and subjects with mild cog-
nitive decline (Matsuzono et al. 2015). The subtests that
assess prospective memory in the RBMT are: recall of an
appointment, recall of belongings and recall of a message.
The RBMT has high ecological validity, which has been
demonstrated in terms of both likelihood (the degree of simi-
larity between the cognitive task involved in the test and the
cognitive demand of everyday tasks) (Spooner and Pachana
2006) and veracity (the degree to which existing tests are
statistically related to other tests that predict everyday func-
tioning) (Chaytor and Schmitter-Edgecombe 2003). It is easy
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to understand, use, interpret and apply in a wide variety of
contexts, and it has four versions that avoid the effect of
repeated administrations. Regarding differential diagnosis,
the RBMT has demonstrated usefulness in differentiating,
like the traditional tests, subjects with different diagnoses,
and in classifying subjects with or without mnemic decline
(McAlister and Schmitter-Edgecombe 2016). Concerning
the comparison between the RBMT and traditional memory
tests, significant correlations are obtained with the Wechsler
Memory Scale Revised (WMS-R) (Wechsler 1987), the
memory scale of the Luria-Nebraska neuropsychological
battery (Golden et al. 1985), the Benton Visual Retention
Test (Benton et al. 1986) and the memory subscales of the
Cambridge Cognitive Exam (CAMCOG) (Garcia-Martinez
and Sanchez-Canovas 1994; Wilson et al. 1989; Yassuda
et al. 2010). In addition, the correlation of the RBMT with
the Mini-Mental State Examination (MMSE) (Folstein et al.
1975) suggests that its routine application is useful in cases
where cognitive decline is suspected. In addition, it shows
sufficient sensitivity and specificity in discerning between
normal subjects and those with mild cognitive impairment
(MCI) and Alzheimer’s disease (Bollo-Gasol et al. 2014;
Yassuda et al. 2010). On the other hand, the correlation
between the execution of the subtests and the observations
made by therapists addressing memory lapses in older adults
reinforces its validity to be used genuinely as a test to iden-
tify mnemic deficits in daily life (Alonso and Prieto 2004;
Requena et al. 2016; Wilson et al. 1989).

The RBMT has proven psychometric properties, and it
combines the scientific rigor of traditional standardized
tests with observational techniques. The original validation
of the RBMT was initially performed with subjects between
14 and 70 years old and, subsequently, in subjects over the
age of 70, including 114 subjects between 70 and 94 years
old (mean age =80.49 +5.22 years; mean number of years
of schooling=9.51 + 1.66) who obtained profile scores of
15.54 +5.54 and global scores of 6.57 +2.93. The results
show that age and level of schooling correlate with the pro-
file total scores of the original RBMT. In addition, studies
conducted with the RBMT with older people of different
cultures, pathologies and educational levels show mean test
scores lower or higher than the original study by Wilson
et al. (1989). In contrast, with demographic factors such
as sex, no significant differences were found in the RBMT
(Strauss et al. 2006; Wilson et al. 1989; Adachi et al. 2013;
Huppert and Beardsall 1993; Kazui et al. 2005; Salorio et al.
2004; Wilson et al. 1989; Yassuda et al. 2010). Therefore, it
is necessary to obtain normative scores for each population
to which the RBMT will be applied and sociodemographic
corrections when necessary.

In Spain, the original study was replicated with healthy
subjects older than 70 (mean age=79.2 +7.02 years) with
the Spanish translation of Mozaz (1991) to categorize the
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profile scores. However, the study has methodological prob-
lems such as the small sample size, the facts that a screening
test is not applied in the selection of the sample to differenti-
ate between normal and pathological subjects and that the
normative data are obtained from the profile scores but not
from the global scores, and how it is not explained how the
effect of schooling is controlled in the total profile score of
the RBMT. Along the same line, a normative study of the
RBMT for a Brazilian sample concluded that education and
age significantly determine the profile scores of the RBMT
with data similar to the original study (Steibel et al. 2016).
Other subsequent studies performed with the Spanish popu-
lation have been carried out in a clinical setting to assess the
usefulness of the RBMT for the diagnosis and follow-up
of healthy and MCI conditions in older adults. The profile
and global scores obtained in the RBMT make it possible
to differentiate between subjects with cognitive deteriora-
tion and healthy subjects (of the same age, sex and level of
schooling), correctly classifying 98% of the subjects with
MCI and 96% of the healthy subjects (Bollo-Gasol et al.
2014). Notice that the profile scores shown by the RBMT
make it possible to distinguish healthy subjects from sub-
jects with mild cognitive impairment based on subtests for
episodic, prospective, retrospective, visuospatial, orientation
and recognition memory. Therefore, until now the norma-
tive scores for the RBMT with the healthy older population
have been profile scores. In addition, studies that evaluate
global scores for older adults establish differential diagnoses
between healthy older adults and those with memory disor-
ders (Yassuda et al. 2010)

The current research is part of a wider longitudinal study
about the effect of cognitive stimulation programs on the
functionality of healthy older adults in Le6n, Spain, and its
province. We have observed how memory training programs
have proliferated in community contexts outside clinical and
research areas, specifically in senior centers. One of the limi-
tations of the program applied in this context is the lack of
scientific rigor regarding sample selection, type of design or
follow-up evaluation. In this sense, the study aims to provide
normative data for the global (or functional) scores of the
RBMT, stratified by age and educational level in healthy
older adults who attend memory training programs in senior
centers of their community.

Method
Participants

The study sample is part of a larger research project whose
objective is the longitudinal follow-up of the effect of a
memory training program on healthy older adults. The study
was approved by the Ethics Committee of the Chair of Aging
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in All Ages of the University of Ledn in 2016 and was carried
out following the deontological standards recognized by the
Declaration of Helsinki of 1975 (revised at the 52nd General
Assembly in Edinburgh, Scotland, October 2000), the stand-
ards of Good Clinical Practice and compliance with Spanish
legislation and regulations that regulate clinical research in
humans (Royal Decree 223/2004 on regulation of clinical
trials).

The study was carried out with people older than 65 liv-
ing in the community who were recruited in the senior cent-
ers of the Ledn and Ponferrada City Councils. The exclusion
criteria were: psychiatric and neurological diagnosis, a score
in the Barthel of 80 or more points according to the scale
of dependence rating (Royal Legislative Decree 504/2007).
The following evaluation instruments were administered as
inclusion criteria: the Mini Cognitive Examination (MCE)
(Lobo et al. 1980; Lobo 1987) with a cutoft point of 28
points to ensure that the population was cognitively healthy
(Stephan et al. 2013), the Geriatric Depression Scale (GDS)
with a cutoff point of 10 points (Ramos et al. 1993) and
the Memory Failure Questionnaire in Everyday Life (MFE)
(Baddeley 1990) which includes 28 items about everyday
situations and activities.

Procedure

The RBMT (Wilson et al. 1989) consists of 12 subtests
which resemble everyday life situations. The test has four
versions to evaluate different types of memory: prospec-
tive, retrospective, visual, verbal, topographic, associative,
recognition and personal spatial and temporal orientation.
For this study, we applied the Spanish translation of the
Mozaz test (1991), validated with the Wechsler Memory
Scale Revised (WMS-R) (Wechsler 1987). The RBMT
correction allows us to obtain three different scores: direct,
profile and global. While the direct score of each subtest
follows the correction guidelines without any modifica-
tions, profile and global scores are obtained from direct
scores. Direct scores are transformed into dichotomous
scores by assigning the value (1) to each correct subtest
and (0) to each incorrect one. The total score is the sum
of the scores obtained on the different subtests, with the
exception of item 6 in which one point involves remem-
bering six ideas of immediate memory from a story and
four ideas of delayed memory, and item 9 in which one
point is obtained if the subject spontaneously remembers
the message in both immediate and delayed memory. The
total score in this study is obtained from the sum of all the
total scores obtained in the different subtests, and it ranges
from O to 12 points based on the following items: name,
surname, pictures, faces, stories, appointment, immediate
route, delayed route, message, orientation, date and per-
sonal belongings. The application and correction norms

of the RBMT are suitable for older adults; however, the
standardized cutoff points show lower scores according to
age and level of schooling (Bolld-Gasol et al. 2014).

The MEC-35 (Lobo et al. 1980; Lobo 1987) is the Span-
ish version of the MMSE (Folstein et al. 1975). This test
is broadly used to quantify cognitive decline or cognitive
status and its long-term progression. Cognitive status is
assessed using tasks including orientation, attention, con-
centration, language, calculations, constructive praxis and
working memory.

The GDS (Yesavage et al. 1983) is a well-known scale
used to evaluate the mood of older adults. It consists of
30 items that require dichotomous answers. It has been
accepted and validated for geriatric Spanish populations.
The sensitivity and specificity of the GDS are about 95%
(Ramos et al. 1993).

The MFE (Sunderland et al. 1984) includes 28 items
that mimic everyday situations and actions. The subjective
evaluation of memory was carried out using the Memory
Failures of Everyday (MFE) questionnaire by Sunderland
et al. (1984), which includes 28 items that mimic everyday
situations and activities. Scores are presented on a three-
point scale (0 =never, rarely; 1 = occasionally, sometimes;
2 =frequently, often). In the Spanish version, the coeffi-
cient o calculated was 0.83 Lobo 1987. Other authors have
obtained similar results with different samples (Montejo
et al. 2006; Garamendi et al. 2010). We used the Spanish
language version that appears in Baddeley’s work (1990)
because it is the most widely utilized in Spanish language
research studies, social contexts and clinical practices
(Montejo et al. 2011; Requena et al. 2009).

Statistical analyses

Descriptive statistical tests were performed in order to pro-
vide the demographic characteristics of the sample and
a description of the performance in the test. The norma-
tive data of age and education level of the RBMT were
obtained by stratifying the sample into four age groups
(65-67, 68-71, 72-75 and 76-83) in order to balance the
number of subjects in each group. They were subsequently
classified into three education groups (primary, secondary
and university) (see Table 1). To present the descriptive
data by groups and analyze the effect of the factors of age
groups, educational level and sex, a two-factor ANOVA
was applied. The effect size was studied using the n2 sta-
tistic. Finally, the normative data of the RBMT were ana-
lyzed by age and education. The post hoc comparisons
of the groups were carried out using the Tukey test. The
percentage distribution of individuals who were below the
normal cutoff point (X < 10) was 81.86%.
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Table 1 Age- and education-adjusted normative data for the RBMT

and the MEC
N RBMT Mean = SD  MEC Mean + SD
Age range
From 65 to 67 187 791 +2.12 29.52 +0.87
From 68 to 71 187  7.35+224 29.39 + 091
From 72 to 75 169  6.76 +2.35 29.24 +0.98
From 76 to 83 168 691 +2.17 29.23 +1.12
Education
Primary 480  7.04 +2.29 29.30 +1.03
Secondary 136 7.96 +2.25 29.46 +0.96
University 95 7.30 +1.87 29.42 +6.12
Results

The study involved 711 subjects after excluding 68 vol-
unteers who either did not meet any of the criteria for
the study or rejected participating in it. The following
are the characteristics of the study group: demographic:
617 women and 94 men aged between 65 and 83 years
(mean=71.76 years, standard deviation (SD): 5.05);
educational level: 95 subjects with a university degree,
136 with studies equivalent to high school and 480 with
primary studies; and marital status: 350 married, 290

widowed, 62 single and 9 divorced. The mean MCE score
was 29.34 (£.97), GDS was 9.07 (£4.89), and MFE was
18.71 (£9.66).

The analyses show that age has a significant effect on the
scores (F (1.6)=7.947, p=.001); however, the size of the
effect is only significant between the extreme age groups
(n*=0.51 or n*=0.46), while the neighboring age groups
show a very low effect size (5”=0.25 or n*=—0.06). These
data should also be related to studies suggesting that there
is an inflection point in the cognitive decline of healthy
subjects (Livingston et al. 2017). Educational level also
shows significant differences (F (1.6)=6.362, p=.002),
but in this case the differences are identified between the
level of primary and secondary studies but not between the
levels of extreme studies. The effect size between the scores
in the RBMT and the level of studies confirms these same
results (;12 =—0.40, between the level of nearby studies and
n*=—0.11, level of extreme studies) (see Table 2).

Table 3 shows the means by age and education level,
respectively, corresponding to the scores of the 12 items
that make up the score of the global test of the RBMT. Fig-
ure 1 shows the means of these scores in descending order
where it can be observed that the lowest scores are related
to prospective memory.

As shown in Fig. 2, in general, the performance of the
study sample in the RBMT shows a distribution that is
quite similar to a normal curve. Only some subjects are at

Table 2 Multiple comparisons

. (I) Age ranges (J) Age range Mean compari-  Standard error )4 Effect size
by age and education for the son (I-J)
RBMT
Age range
From 65 to 67 From 68 to 71 .56 22 .067 0.25
From 72 to 75 1.15 23 .001* 0.51
From 76 to 83 .99 23 .001%* 0.46
From 68 to 71 From 65 to 67 -.56 22 .067 -0.25
From 72 to 75 .58 23 .058 0.25
From 76 to 83 43 23 247 0.19
From 72 to 75 From 65 to 67 —-1.15 23 .001* -0.51
From 68 to 71 -.58 23 .058 -0.25
From 76 to 83 —.15 24 920 —-0.06
From 76 to 83 From 65 to 67 -.99 23 .001* —0.46
From 68 to 71 —43 23 247 -0.19
From 72 to 75 15 24 920 0.06
Education
Primary Secondary -91 21 .001* —-0.40
University -.25 24 .553 —0.11
Secondary Primary 91 21 .001* 0.40
University .65 29 .067 0.31
University Primary 25 24 .553 0.11
Secondary —.65 .29 .067 —0.31
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*Indicates the significance of p-value .001
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Table 3 Means for every item for the RBMT global test stratified by age and education

Age range Education level

From 65 to 67 From 68 to 71 From 72 to 75 From 76 to 83 Primary Secondary University

Mean+SD Mean +SD Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Date .64+ .47 .50+.50 48+.50 48+.50 51+.50 .61+.48 52+.50
Message .59+.49 49+.50 46+.50 A47+.50 A48+.50 .60+.49 .50+.50
Story S57+.49 A47+.50 .50+.50 A48+.50 49+.50 .63+ .48 A43+.49
Name .67 +.46 .68 +.46 .62+ .48 .64+ .47 .62+ .48 T5+.43 .69+ .46
Orientation .63 +.48 56+.49 A47+.50 49+.50 S51+.50 58+.49 .61+.49
Surname 70+ .45 .68 +.46 .65+ .47 .68 +.46 .66 +.47 .67+.46 76+.42
Pictures 78+ .41 73+.44 79+ .40 75+.43 I7+.41 T4+ .43 T7+ .41
Faces T7+ .42 .80+.39 .66 +.47 .67+ .47 T3+.44 18+ .41 .66 +.47
Immediate route 81+.38 17+ .41 12+ .44 70+ .45 74+ .43 77+ .41 17+ .41
Delayed route T1+.45 .69+.46 .55+.49 .65+ .47 .64+ .48 12+ .44 .64+ .48
Appointment 40+ .49 40+.49 37+ .48 42+.49 .39+ .48 42+ .49 40+.49
Object 58+.49 53+.50 42+ .49 42+ .49 45+.49 .63 +.48 S50+.50
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Fig.1 Items ranged by the number of correct responses for the
RBMT

Number of subjects

global score RBMT

Fig.2 RBMT global score distribution for the whole sample

the moderate level (three points) or at the normal level (12
points). Most subjects are identified in scores between six
and eight points indicating a weak memory level according
to the original cutoff point. In particular, the overall score
of the RBMT was 7.26 (SD =2.26), which is approximately
three points lower than the cutoff point suggested by Wilson
et al. (1989).

Discussion

The objective of this study was to provide normative data
for the global score of the RBMT, stratified by age and
educational level in healthy older adults. In particular, we
intended to optimize the usefulness of the RBMT as a tool
for evaluating memory training programs in community con-
texts. The data show that 81.86% of the participants were
below the normal cutoff point of the original test. The high-
est scores were obtained by younger subjects (between 65
and 67 years old), and significant differences among age
groups were manifested in age intervals of at least 5 years,
but not in shorter temporal periods. These results confirm
hypotheses and conclusions of other studies highlighting
that memory capacity in older people with normal aging
decreases with age (Alonso and Prieto 2004; Reijnders
et al. 2013). Regarding the level of education, we found that
there were significant differences between subjects with a
secondary level of schooling and subjects with a low level
of schooling, but not between these subjects and the ones
with a higher education level. These results are consistent
with the sample used by Wilson et al. (1989). This prob-
ably reflects the fact that, unlike the classic tests that are
composed of abstract and decontextualized exercises, the
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RBMT ecological measure consists of exercises that simu-
late tasks of daily life (e.g., remembering faces, stories or
dates). These Kkinds of tasks favor the performance of sub-
jects with less schooling because they focus on what older
people do with their memory capacities instead of focusing
on how memory works and on providing data about the fac-
tors underlying the scores obtained (Rodriguez-Bailén et al.
2015; Parsons et al. 2017)

When comparing our results with previous studies carried
out with the RBMT, we verified a tendency of these studies
to show normative data with a profile score but not with a
global score for a larger population (Alonso and Prieto 2004;
Steibel et al. 2016). The profile scores of the RBMT are
obtained from the sum of the scores of all the tasks valued
between 0 and 2 points (two points indicate normal per-
formance; one point indicates intermediate performance;
and zero points indicate error on the task), while the global
scores are obtained by evaluating each task as 1/0 (success/
error). That is, in the application of the RBMT with a profile
score, the evaluator is allowed to help the subject by pro-
viding clues. However, in the application of the test with a
global score, no help is given to the subject. Therefore, the
global scores but not the profile scores indicate the actual
functional level of the subject with regard to the different
types of memory (retrospective, prospective, immediate or
long term, recognition and free) that are evaluated by the
RBMT (Wilson et al. 1989). Profile scores have the diag-
nostic purpose of classifying between healthy subjects and
those with memory impairments. For example, the study
conducted by Alonso and Prieto 2004 with a Spanish sam-
ple classified between older adults with good versus dete-
riorating health by using the data profile score. The results
showed that an increase in age is related to a decrease of
up to three points in the profile scores of the extreme age
groups (70-75 years and 80 years). Along this same line,
a study conducted with a Brazilian sample (Steibel et al.
2016) used the RBMT test to classify everyday memory lev-
els in healthy older adults; it showed a negative correlation
between the profile scores in the RBMT and the age of the
subjects, which ranged from 69 to 80 years. There was a
difference of up to four points in the scores of these test sub-
jects. Therefore, both studies showed a trend similar to the
global scores obtained in our study. That is, clear differences
in scores between extreme ages are established, and differ-
ences between neighboring ages are attenuated (see Table 3).

On the order hand, regarding previous studies carried
out with the global score of the RBMT with the Spanish
population, the research carried out by Boll6-Gasol et al.
(2014) was aimed at assessing the usefulness of this score
as a diagnosis and follow-up of subjects with cognitive
impairments who progress to dementia. This study included
a control group of 30 healthy subjects who obtained a global
score of 7 (#1.83) points compared to 5.91 (£2.51) points
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obtained by subjects with cognitive impairments. This score
is higher than that obtained in our study (6.76 +2.35) and is
also higher than that obtained from the English population
(6.57+2.93) with which the original study of the RBMT
was carried out. One possible explanation would be in the
difference of age means of the samples in both studies.
While in the study of Boll6-Gasol et al. (2014) the mean age
of the participants was 72.9+6.18, in our study the overall
score in the RBMT corresponds to the age interval 72-75
and the mean age of the original sample was 80.49 +5.25.
Note that in the revised RBMT studies there is a decrease in
the score of older adults (Strauss et al. 2006). On the other
hand, the global score of the RBMT among our subjects with
a primary level of schooling was 7.04 points, similar to that
obtained in the study conducted by Boll6-Gasol et al. (2014)
7+ 1.83 in a population with a mean of 6 years of schooling.
However, none of these values coincide with the values of
the RBMT scores of the original study (Wilson et al. 1989).
Therefore, the need for stratified norms that include age and
education is emphasized.

Consequently, the results of the studies that used both
profile and global scores suggest that a lower threshold is
required to classify the memory levels of the healthy senior
population, especially among the oldest adults. Even with
the correction of the cutoff point being adjusted to the study
sample (7.26), 54.8% of the participants in our research
study obtained scores below this cutoff point. Therefore,
we propose to use the normative data presented in Tables 1
and 3, which provide the means and standard deviations of
the RBMT global scores stratified by age and educational
level. Note that, while cutoff points are useful for quickly
determining whether a subject may require a more in-depth
assessment, normative points corrected for age and educa-
tion provide a more refined estimation of cognitive perfor-
mance, and they can help to reduce misclassification during
the screening phase (Kopecek et al. 2017). It often happens
that older people with different levels of education but simi-
lar functionality have different scores, which emphasizes the
importance of taking into account age and education in the
performance of memory tasks (Malek-Ahmadi et al. 2015).
The results of our study constitute a clear example of the
same functionality, and different ages, educational levels
and memory performances. On the other hand, the lowest
means of the subtests are related to prospective memory (see
Fig. 2), a result that agrees with previous studies carried out
with traditional memory tests (Libon et al. 2011; Martin
et al. 2013) or with the RBMT (Kazui et al. 2005; Yassuda
et al. 2010). This type of memory assesses the cognitive
capacity to remember the performance of actions that will be
performed in the future such as remembering to take medi-
cation or run errands (Costa et al. 2011; Niedzwienska et al.
2016). The subtest of remembering an appointment shows
the lowest score despite hearing a warning signal. However,



European Journal of Ageing (2019) 16:473-480

479

the signal has a low association with what the subject must
remember (the appointment). In addition, the task that the
subject is performing at the moment the signal sounds does
not offer any clue about the memory demand of the subtest
(Huppert and Beardsall 1993; Man et al. 2016; Mogle et al.
2017).

One of the strengths of the current study is that despite
the greater number of female participants than male, the
sample accurately resembles the gender ratio of older adults
who usually go to senior centers to participate in memory
training programs (Gross and Rebok 2011; Montejo 2003;
McAvinue et al. 2013). On the other hand, different studies
suggesting normative data for older adults using the RBMT
have been carried out with an equally greater proportion
of women than men (Araujo et al. 2010). In addition, no
significant differences have been found regarding the sex
variable and the RBMT scores (Adachi et al. 2013; Strauss
et al. 2006; Wilson et al. 1989; Yassuda et al. 2010).

Taken together, our results emphasize the need for accu-
rate normative data of the RBMT that should be applied by
professionals who carry out memory training programs in
community contexts. The use of demographically adjusted
RBMT scores as well as the normative data of each subtest
provides professionals with a more accurate estimate of the
type of exercises that subjects participating in these types
of programs need to train for. The weaknesses of the study
appear when it comes to the generalization of its results,
as the sample is representative of the population of older
adults attending senior centers, and the number of male
participants is low. However, the fact that even the group
with the highest level of education presents scores below the
normative level emphasizes the need for corrected education
standards of these normative data. In future research, it is
recommended that investigators determine whether the clas-
sification of these data (proposed as normative) corresponds
to specific clinical diagnoses.
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