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The picture Free and Cued Selective Reminding with Immediate Recall (pFCSRT-IR)
has been widely useful for episodic memory assessment in patients with dementia due
to Alzheimer’s disease (AD). This study presents adaptation and evidence of criterion
and concurrent validity of the pFCSRT-IR for use in Brazil. The study was conducted
in two complementary steps. Step A: authorization, translation, back-translation, and
selection of a set of the 16 most nameable pictures in Brazil. Step B: n � 50 elderly
individuals, 61–86 years of age (M � 73.26, SD � 6.70) and 3–25 years of education
(M � 10.80, SD � 5.76), were evaluated with the pFCSRT-IR. Participants were
categorized into two paired groups (25 AD/25 controls) for comparison in the pFCSRT-
IR. In addition, a correlational analysis was conducted among pFCSRT-IR and Rey
Auditory-Verbal Learning Test (RAVLT) scores. Performance on the pFCSRT-IR was
lower for the AD group. Moreover, considering all sample scores in the pFCSRT-IR and
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the RAVLT showed a significantly positive correlation with moderate to strong size (� �
.40). The analysis showed evidence of convergent validity with external variables for the
pFCSRT-IR. In conclusion, the Brazilian version of pFCSRT-IR has been shown to be a
valid measure of episodic memory in the continuum of memory loss in aging.

Keywords: Free and Cued Selective Reminding Test, FCSRT, memory, Alzheimer’s
disease, development

The detection of impairments in episodic
memory is the main criterion for the diagnosis
of typical presentation of dementia due to Alz-
heimer’s disease (AD), according to institutions
such as the National Institute on Aging and the
Alzheimer’s Association (NIA/AA; McKhann
et al., 2011), the American Psychiatric Associ-
ation (APA; 2014), and independent researchers
in the area of neurocognitive disorders (Dubois
et al., 2007, 2014; Dubois, Picard, & Sarazin,
2009). For a more accurate diagnosis of AD,
those institutions recommend that episodic
memory impairments be measured by a stan-
dardized neuropsychological assessment and
that test results be associated with impairments
in the independence of patients’ daily life ac-
tivities (APA, 2014; McKhann et al., 2011).

If, on the one hand, the presence of deficits in
episodic memory tasks may be considered an
important biomarker of AD (Noel-Storr et al.,
2013), on the other hand, even normal aging
itself may reduce performance in episodic mem-
ory tests (Koen & Yonelinas, 2014). Addition-
ally, other neuropsychiatric conditions, such as
depression, lead to a lower performance in
memory recall, complicating the differential di-
agnosis of AD (Marazziti, Consoli, Picchetti,
Carlini, & Faravelli, 2010). To address this
problem, a consortium of researchers on AD
(International Working Group [IWG]) included
the Free and Cued Selective Reminding Test
(hereafter, called the FCSRT) in the diagnostic
algorithm of AD (Dubois et al., 2007, 2014).

The FCSRT recruits processes of controlled
learning and cued recall, both guided by seman-
tic cues, to minimize the effects of secondary
cognitive impairments on the results of the ep-
isodic memory test (Buschke, 1984; Grober,
2014; Grober & Buschke, 1987; Grober,
Buschke, Crystal, Bang, & Dresner, 1988). This
kind of clinical application of the encoding
specificity principle (Tulving & Thomson,
1973) allows the detection of hippocampal am-
nesia, improving the sensitivity for impairments

of phenotypic memory in AD (Dubois et al.,
2007, 2014). Considerable evidence has been
accumulated over time corroborating the hy-
pothesis that the FCSRT and its variations may
identify patients in very early stages of AD
(Grober, Sanders, Hall, & Lipton, 2010; Lemos,
Simões, Santiago, & Santana, 2015), and pre-
dict the conversion from mild cognitive impair-
ment to AD (Auriacombe et al., 2010; Grober,
Mowrey, Katz, Derby, & Lipton, 2015; Mura et
al., 2014). Additionally, it has been suggested
that results from the FCSRT are related to ce-
rebral metabolism (Caffarra et al., 2016; Wag-
ner et al., 2012).

The traditional version of the FCSRT com-
prises 16 stimuli that are presented with their
respective semantic cues (e.g., which one is the
fruit? Grape). A distractor task is performed
after encoding all items, followed by a free and
a cued recall task using the same semantic cues.
This process occurs throughout three consecu-
tive trials and after 20 min (late recall; Grober &
Buschke, 1987). Based on the original works of
Buschke (1984) and Grober and Buschke
(1987), some variations of the FCSRT have
been developed. The four most widely em-
ployed versions differ from the original version
in two main characteristics: the nature of the
stimulus (words vs. pictures) and the presence
of immediate recall (IR). The IR is an additional
encoding process performed in the study phase
when participants are presented a set of four
items and make a cued recall immediately. This
is a way of ensuring that participants learn the
associations between item and cue before per-
forming the free recall (Grober et al., 2010) and
provides an opportunity for item transference
from working memory to the medial temporal
lobe system (Swerdlow & Jicha, 2012).

The few studies comparing these versions
usually demonstrated that the pictoric FCSRT
with IR (hereafter called pFCSRT-IR) have
higher scores when compared with the version
of FCSRT with words and without IR
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(Slachevsky et al., 2014, 2018; Zimmerman et
al., 2015). However, in a sample of healthy
elderly individuals, the moderate and positive
correlation between the scores of the two ver-
sions was highlighted (Zimmerman et al.,
2015); as well as its similar diagnostic accuracy
for AD patients (Delgado et al., 2016). There-
fore, although they differ in some aspects, and
in spite of some criticisms regarding the use of
words/pictures and IR (Buschke, 2002; Grober
et al., 2010; Lemos, Martins, Simões, & San-
tana, 2012), most versions exhibit good psycho-
metric properties, so that the choice between
them also depends on the characteristics of the
target population.

In the Brazilian context, due to the low edu-
cational level of many elderly patients (Pilger,
Menon, & de Freitas Mathias, 2011), the use of
a less reading-dependent version would be ad-
equate. In this case, the use of pictorial stimuli
and IR (pFCSRT-IR) allows the assessment of
episodic memory despite reading deficiencies
and helps with detecting when the information
is correctly encoded (Grober, 2014). However,
the only version currently adapted to (Euro-
pean) Portuguese uses words and lacks mea-
sures of IR (Lemos et al., 2012). Considering
the adequacy of the pFCSRT-IR to the Brazilian
target population, the goal of this study is to
present the process of adaptation of the pFC-
SRT-IR to the Brazilian context, as well as to
present evidence of criterion and concurrent
validity.

To better understand the processes involved
in transcultural adaptation and to obtain evi-
dence of validity for the pFCSRT-IR, the re-
mainder of this article was divided into two
sections, corresponding to the stages of the
study. In Step A, we report the authorization,
translation, back translation, standardization,
and selection of pictorial stimuli. In step B, we
report the the process of obtaining evidence of
concurrent and criterion validity for the instru-
ment, respectively, through correlation with ex-
ternal variables and through a comparative clin-
ical analysis.

Step A: Authorization, Translation, Back
Translation, Stimuli Selection, and Pilot

Study

The cross-cultural adaptation was conducted
following guidelines presented by Borsa,

Damásio, and Bandeira (2012) and by Fonseca
et al. (2011), with slight modifications due to
the visual nature of the items. The cross-cultural
adaptation process included initially: authoriza-
tion, independent translation of item names and
their respective semantic cues, and back trans-
lation and a consensus version of the Brazilian
pFCSRT-IR (Buschke & Grober, 2002).

Three parallel forms of the original instru-
ment were received along with the authoriza-
tion, each comprising 16 picture stimuli, for a
total of 48 pictures. As some pictures were
judged by the authors as incompatible with the
Brazilian reality (e.g., pretzel), we aimed to
create a single new version composed of the 16
items deemed most appropriate to the Brazilian
population. For this purpose, a brief standard-
ization of naming of the picture stimuli was
conducted, similar to what was done in previous
studies (Snodgrass & Vanderwart, 1980; Zi-
betti, Bordignon, & Trentini, 2015). This step
resulted in the selection of pictures with a high
proportion of correct naming and a low number
of competitors for the names given to the pic-
tures selected.

Subsequently, a pilot study was conducted to
verify the adequacy of the administration of the
items regarding nameability. Difficulties in un-
derstanding categories were registered and rat-
ers proposed changes to the final version of the
instrument (both for the items and for the ad-
ministration protocol). Due to copyright issues,
visual stimuli are not available in the current
paper, but they can be accessed through contact
with the authors and permission of the copyright
owners (Copyright from the Albert Einstein
College of Medicine at the Yeshiva University).
The detailed process of cross-cultural adapta-
tion was better described elsewhere (Zibetti &
Trentini, 2017).

Step B: Evidence of Validity of the
pFCSRT-IR

The goal of this step was to investigate the
evidence of validity of the pFCSRT-IR through
its relationship with variables external to the
instrument (American Educational Research
Association, American Psychological Associa-
tion, & National Council on Measurement in
Education, 2014). The sources of evidence were
based on concurrent criteria with another instru-
ment of memory assessment and on clinical/
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criterion validity. To investigate evidence of cri-
terion validity, mean performance in the
pFCSRT-IR was compared between elderly in-
dividuals with mild impairments due to AD
and healthy controls. To explore evidence of
validity based on the relationship with other
tests, we assessed the correlations of those
participants’ scores in the pFCSRT-IR with
their performance in a classic task to evaluate
episodic memory: the Rey Auditory-Verbal
Learning Test (RAVLT; Rey, 1958). The hy-
pothesis in both analyses was that the scores
in the pFCSRT-IR in episodic memory would
differentiate between performance of patients
with AD and performance of controls. For the
same reason, we expected a moderate and
positive correlation with scores in the
RAVLT.

Participants

The participants were 50 elderly individuals
(aged above 60 years), speakers of Brazilian
Portuguese, without uncorrected perceptual im-
pairments or psychiatric disorders (bipolar
mood disorders and psychotic disorders) or his-
tory of previous neurological disorders (stroke,
Parkinson’s disease) except for AD. The major-
ity of the participants were female (n � 30).
The participants’ age ranged from 61–86 years
of age (M � 73.26, SD � 6.70), and educational
level varied between 3 and 25 years (M �
10.80, SD � 5.76). Participants were divided
into two groups (25 patients with AD/25 con-
trols); the selection criteria for each group are
presented below. No statistically significant dif-
ferences were observed between groups for gen-
der, age, or educational level.

AD group. The AD group was comprised
of n � 25 participants (14 women), with de-
mentia due to probable AD, Aged 62–86 years
(M � 73.84; SD � 6.94), with educational level
between 3 and 18 years (M � 9.16, SD � 5.30).
The research was presented among physicians
with expertise in the care of dementia. The
patients were referred for the research when
they presented with memory complaints in out-
patient consultation with their reference doctor.
The first step of the study was a comprehensive
neuropsychological assessment. Patients whose
results of this evaluation indicated impairment
of memory and other cognitive domains (scores
below �1.5 standard deviation), as well as

functional losses in daily life activities returned
to the referring physician. Thus, the diagnosis of
AD was confirmed by a reference physician
when no laboratory or neuroimaging abnormal-
ities were observed indicating another etiology
of dementia or other pathology which could
cause the symptoms. Participants with severe
depression were not included in the study.
Therefore, the diagnosis of AD followed the
criteria of NIA/AA (McKhann et al., 2011), as
recommended by the Brazilian Association of
Neurology (Frota et al., 2011). The overall level
of cognitive impairment of the patients was
controlled by the Mini Mental State Examina-
tion (MMSE; Folstein, Folstein, & McHugh,
1975). Patients’ performance in the MMSE var-
ied between 15 and 26 points (M � 20.40, SD �
2.97), and only patients with scores above 15
were included in the study. This cutoff point
was used to avoid effects due to other cognitive
impairments (e.g., language and attention) on
the performance of the pFCSRT-IR, following a
procedure employed in several other studies (Jon-
genelis et al., 2004; Smalbrugge et al., 2005). The
stage of dementia was also inferred by the degree
of impairment observed in the MMSE (Perneczky
et al., 2006). This cutoff point also prevented the
inclusion of patients in the severe stage of demen-
tia in the sample. For patients with low education
levels, only those with mild impairment
(MMSE � 12) were included (Wajman, Oliveira,
Schultz, Marin, & Bertolucci, 2014). The remain-
ing participants could be classified as mild to
moderate according to an international review
(moderate: MMSE � 10; mild: MMSE � 20;
Perneczky et al., 2006).

Control group. The control group was
comprised of n � 25 elderly participants (16
women), Aged between 61 and 86 years of age
(M � 72.68, SD � 6.54), with between 3 and 25
years of education (M � 12.44, SD � 5.63).
They were matched by age to the clinical group
(�5 years). Only individuals with no (self-
reported) cognitive complaints or functional
losses in daily life activities were included. No
participants were included who exhibited scores
in the MMSE indicative of dementia (Kochhann,
Varela, Lisboa, & Chaves, 2010), nor were indi-
viduals with results indicating impairments in
memory in the comprehensive neuropsychologi-
cal assessment (all subjects had scores above �1.5
standard deviation in the results).
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Procedures and Instruments

Participants in the control group were con-
tacted in the community, and data collection
occurred in a single session in environments
appropriate for the task. Participants in the AD
group were indicated by specialist physicians
and by the team that carried out the comprehen-
sive neuropsychological evaluation. The fol-
lowing instruments were used in this step.

Sociodemographic and health conditions
questionnaire. This questionnaire was used
to describe the sample, as well as to investigate
the exclusion criteria (according to group). The
questionnaire is structured, with questions about
demographic variables and inclusion criteria for
the sample (neurological and psychiatric disor-
ders, uncorrected sensory problems).

Brazilian version of the pFCSRT-IR.
This instrument (Buschke, 1984; Grober &
Buschke, 1987) was the focus of this study. It is
composed of 16 nameable pictures coded se-
mantically (e.g., which is the bird? Owl) fol-
lowed by an IR task with semantic cues. Three
trials were conducted with free recall and then
cued recall of forgotten items. Between trials,
participants performed a distractor task (count-
ing). Finally, a late recall task was performed
between 15 and 20 min after the initial stage
(Buschke, 1984; Grober & Buschke, 1987). The
main scores generated by the instrument are:
immediate cued recall, free recall, total recall,
free recall in the three trials, total recall in the
three trials, delayed free recall, and delayed
total recall. In all cases, total recall represents
the sum of freely recalled items, plus those
recalled with cues.

MMSE. The MMSE (Folstein et al., 1975)
is a screening instrument for dementia com-
posed of 30 questions and employed worldwide.
We used the cutoff points, corrected for educa-
tional level, suggested by Kochhann et al.
(2010) for the control group.

Activities of Daily Living Questionnaire
(ADLQ). The ADLQ (Johnson, Barion,
Rademaker, Rehkemper, & Weintraub, 2004)
was administered only to the patient group, this
questionnaire was answered by caregivers and
indicates the functional impact of dementia in
the patients’ life. It is divided into 17 questions
that assess six functional domains (self-care,
interaction, intellectual activity, organization
and planning, social participation, and nutri-

tion). The version adapted for Brazil (Medeiros
& Guerra, 2009) was used to detect functional
losses.

RAVLT. The RAVLT (Rey, 1958) was
used to assess episodic memory through repeti-
tion of word lists. The evaluation procedure and
the control data employed were those for the
Brazilian version, published by Malloy-Diniz,
Lasmar, Gazinelli, Fuentes, and Salgado
(2007). This instrument is considered an addi-
tional measure to assess episodic memory, and
was included because it evaluates the same con-
struct as the pFCSRT-IR. We used the four
main RAVLT scores: Immediate Memory (A1);
Learning (sum A1–A5); After Interference (A6)
and Delayed Recall (A7).

Data Analysis

Data analysis showed that the data from the
pFCSRT-IR, particularly the total recall score,
showed differences to the normal curve accord-
ing to the Shapiro-Wilk test (p � .01). There-
fore, tests of criterion validity were conducted
using Mann–Whitney mean ranks and a non-
parametric receiver operating characteristic
curve analysis. Cutoff points for pFCSRT-IR
scores were defined by the Youden index. For
evidence of concurrent validity, Spearman cor-
relations were performed between the data ob-
tained in the pFCSRT-IR and in the RAVLT.

Results

All scores from the pFCSRT-IR showed dif-
ferences between the AD and control groups.
Table 1 shows the mean data for each result in
both groups.

The data in Table 1 corroborate the hypo-
thesis that the Brazilian adaptation of the
pFCSRT-IR generates scores that differentiate
between mean performance in a group of pa-
tients with AD and a control group of elderly
individuals without cognitive complaints. These
data provide preliminary evidence of criterion
validity for the adaptation of the instrument,
with the most commonly used scores (sum of
the three trials: free and total) showing high
levels of sensitivity and specificity. In addition,
considering the possibility that the inclusion of
patients in moderate stages of AD could play a
major role in the good sensitivity identified in
the pFCSRT-IR, the analysis was repeated with
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a subsample of 14 AD patients with scores
greater than 20 points on the MMSE. By using
the same cutoff points there was no significant
change in the sensitivity or specificity of the
instrument. Another source of evidence of va-
lidity is the relationship with other instruments
that presumably assess the same construct. Ta-
ble 2 shows the results of correlations between
the pFCSRT-IR and the main RAVLT scores.
In all sample these results show moderate to
high correlations between main scores in the
RAVLT and those in the pFCSRT-IR.

Table 2 shows that in all trials, consider-
ing all samples, the correlations between the
pFCSRT-IR and the RAVLT were higher for
free recall than for total recall (sum of free
recall and cued recall). Furthermore, delayed
recall exhibits the most important correlations
according to the measures provided by the
pFCSRT-IR. When the data of the separate
groups are considered the data present a smaller
number of significant correlations and a lower
intensity of the correlations. In the AD group,
the observed pattern is like that of the all sam-
ple, that is, the later the evocation of the
RAVLT, the higher the correlations. In turn,
results from the control group indicate moderate
and positive correlations between free evoca-
tion of pFCSRT-IR and RAVLT scores. It is no
surprise that the total evocation (free more
guided) does not present significant correlations
to the RAVLT since there is a ceiling effect in
this score.

Discussion and Conclusion

The goal of this study was to present the
cross-cultural adaptation and, mainly, to obtain
evidence of three sources of validation for the
Brazilian version of the pFCSRT-IR. For the
adaptation process, we reported the authoriza-
tion, translation, and back-translation steps.
Translation and back translation were per-
formed following the International Test Com-
mission Guidelines (Borsa et al., 2012). How-
ever, because this instrument is composed of
nameable picture stimuli, some of the guide-
lines for adaptation of psychological instru-
ments, particularly those concerning stimuli ad-
equacy, could not be strictly followed. Despite
this difficulty, the outcome of these processes
are good nameability of the stimuli and theT
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evidence of convergent and criterion validity of
Brazilian pFCSRT-IR.

Once the final version of the pFCSRT-IR was
fully adapted, the next step was to search for
evidence of validity for the instrument. In this
step, AD patients showed statistically lower
performance compared with healthy partici-
pants (control group). Therefore, we conclude
that the scores in the Brazilian version of
pFCSRT-IR showed evidence of criterion va-
lidity for AD patients. Furthermore, both scores
of Sum of trials (free and total) exhibited high
levels of sensitivity and specificity for this sam-
ple, and are the most often scores employed of
pFCSRT-IR. Taken together, these results show
that this version is a useful tool to assess epi-
sodic memory in the Brazilian population. This
study adds to the evidence, presented in several
other studies, of validity for the pFCSRT-IR
(Derby et al., 2013; Grober et al., 1988; Grober
et al., 2010), as well as the use of controlled
learning and cued recall for detection of AD
(Lemos et al., 2015; Sarazin et al., 2007). This
version also shows other results compatible
with international findings, for example, the
presence of a learning curve in free recall, and
ceiling effect on total recall, for the control
groups and absence of those effects for the AD
group (Derby et al., 2013; Petersen, Smith,
Kokmen, Ivnik, & Tangalos, 1992). An inter-
esting result of this study was the statistical
difference in IR between the AD group and the
control group. This result is rarely presented in
other studies, because it is considered as a mea-
sure of quality of encoding. However, it is con-
sistent with the literature showing encoding def-
icits in patients with AD (Oltra-Cucarella,
Pérez-Elvira, & Duque, 2014). Exploring this
score might be useful to develop short versions
of the instrument, or to create stop points based
on encoding capacity.

Regarding evidence of concurrent validity
based on correlations with other instruments,
we adopted the hypothesis that moderate to high
correlations would be observed between the
pFCSRT-IR and the RAVLT scores, as both
instruments are intended to assess episodic
memory. This hypothesis was partially corrob-
orated, and significant correlations were identi-
fied in the expected direction and size. That is,
considering all samples, despite differences in
input (images vs. words) and encoding (con-
trolled vs. traditional learning), the correlations

indicated that these instruments share a large
amount of variance and probably assess the
same construct (episodic memory). Another
theoretically important result from this analysis
is a tendency for RAVLT correlations to be
stronger with free recall scores from the
pFCSRT-IR than with other scores. This result
was particularly predictable, considering the
cognitive demands inherent to the response pro-
cess of these scores. Both are based on free
recall, which requires, in addition to storage,
mental organization and access to information.
The specific analysis of the control group
showed that the strategies of information re-
trieval are particularly important to measure
performance in this group since cued recall
standardizes the performance obtained in cog-
nitively healthy elderly individuals. That is, not
only the presence of correlations, but also their
size and relationship with information process-
ing may be considered evidence of validity of
the current version. This kind of evidence has
been discussed by researchers like Reppold et
al. (2015).

It is also noteworthy that the RAVLT score
showing the highest correlation with the
pFCSRT-IR scores was late recall in all sample.
This is probably a consequence of the inser-
tion of distractor tasks between the three
pFCSRT-IR trials. This simple distractor task
(reverse counting) interferes significantly with
short-term (working) memory, minimizing the
amount of information retrieved by primacy and
recency effects in the pFCSRT-IR. In the
RAVLT, the only score that does not suffer
interference of primacy and recency effects is
late recall, since, in learning trials, free recall is
performed immediately after item presentation
(Drolet et al., 2014). That is, the absence of
recency and primacy effects justifies the high
correlation between free recall in the pFC-
SRT-IR and delayed recall memory in the
RAVLT. This effect is particularly important
when we consider only the AD group. In this
case, patients with AD, when subjected to in-
terference, perform very differently from that
obtained in the first RAVLT test, which de-
pends on working memory. This is so important
that no significant correlations are identified
among these scores. Controlling the effects of
working memory during test performance is
pointed to as the greatest benefit of the pFC-
SRT-IR over the RAVLT (Drolet et al., 2014).
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The step of obtaining evidence of validity for
the pFCSRT-IR has some limitations: for exam-
ple, use of a small sample. Although the levels
of cognitive impairment in the clinical group
were controlled, participants with mild cogni-
tive impairment due to AD, mainly those with
amnestic subtype, were not included. That is,
the results were observed in patients with im-
pairments in their daily life activities detected in
previous diagnoses. For future studies, in addi-
tion to expanding the sample, the incremental
validity of the pFCSRT-IR could be investi-
gated for milder cases, as well as the sensitivity
and specificity in other clinical groups and dif-
ferent educational levels, which allows for a
differential diagnosis.

The present study presented the process of
adaptation and obtained evidence of validity for
the pFCSRT-IR. The data observed were com-
patible with the initial hypotheses, demonstrat-
ing that this adaptation shows evidence of va-
lidity with external variables (criterion and
convergent). It is possible to consider the inclu-
sion of this instrument in the context of neuro-
psychological assessment in Brazil.
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