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Abstract.

OBJECTIVE: The objective of this study was to provide normative data for the 5 Objects Test ina large Spanish community
sample, as well as some validity evidence.

METHODS: The sample was composed of 427 participants (of which 220 females, age 15 to 95 years old; educational level
range: 2—17 years). Normative data are provided, as well as correlations with test scores from Benton Visual Retention test,
Rey-Osterrieth Complex Figure and Mini Mental State Examination.

RESULTS: No association was found between delayed recall score and level of education, age or gender. Immediate recall
score was correlated with age. Both immediate and delayed recall significantly correlated with the criteria, evidencing
concurrent validity.

CONCLUSIONS: It is recommended that the 5 Objects Test be used for assessing persons in primary care, including those
from different linguistic backgrounds or with limited language use. Delayed recall scores are especially recommended given

the lack of association with demographic variables.

Keywords: 5 Objects test, delayed recall, immediate recall, normative study, visuospatial memory

1. Introduction

A main concern in the health field is finding those
in a population that are at risk of developing cognitive
impairment so that they can be adequately diagnosed
and treated; applying potential preventive measures
is also of interest. Neuropsychological assessment
allows detecting cognitive disorders, evaluating their
severity, defining their characteristics, qualitatively
telling apart clinical presentations, and establish-
ing precise correlates with functional brain systems
(Holtz, 2011; Lezak, Howieson, Bigler, & Tranel,
2012; Luria, 1966).

Memory as a function is very sensitive to nervous
system alterations. It can also be affected with-
out a known organic cause, associated with diverse

*Address for correspondence: Valentina Ladera, Facultad de
Psicologia, Avda de la Merced 109-131, 37005 Salamanca, Spain.
Tel.: +34654595931; E-mail: ladera@usal.es.

functional alterations (functional or psychogenic
amnesia).

Memory problems can predict cognitive impair-
ment in healthy subjects as well as possible
progression to dementia in elders (Abner, Kryscio,
Caban-Holt, & Schmitt, 2015).

Spatial memory amnesia can be due to a
focal lesion, e.g., hippocampal (Kessels, Hendriks,
Schouten, Van Asselen, & Postma, 2004), or pari-
etal (Kessels, Kappelle, De Haan, & Postma, 2002)
lesions. It is also found in neurodegenerative dis-
eases such as Alzheimer’s (Adelstein, Kesner, &
Strassberg, 1992) or Parkinson’s (Pillon et al., 1998).
Visuoespatial memory plays a special role for spa-
tial orientation and navigation, and is associated to
the hippocampal formation (Maguire et al., 1998),
that is both functionally and structurally altered
in participants with mild cognitive impairment and
Alzheimer’s-type dementia (Da et al., 2014; Drago
et al.,, 2011; Egli et al., 2014; Gainotti et al.,
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2013). Visuoespatial memory test performance helps
to discriminate between those with mild cognitive
impairment that will remain stable and those who
will develop Alzheimer’s-type dementia (Lee et al.,
2014). Visuoespatial memory loss is present in the
pre-clinical phase of dementia (Bird et al., 2010;
Mitolo et al., 2013). There is empirical evidence
for the discriminant power of visuoespatial memory
tasks in the diagnosis of mild cognitive impairment
(Mitolo et al., 2013).

Furthermore, spatial memory is susceptible to age-
related cognitive decline (Cherry, Park, & Donaldson,
1993); impairment in test performance is larger for
visuospatial working memory than for verbal mem-
ory (Casino et al., 2013).

Memory loss is a frequent complaint in primary
care settings, especially among the elderly, and it is
thought to be indicative of mild cognitive impair-
ment even though it is not necessarily associated
with objective memory impairment (Kurt, Yener, &
Oguz,2011). However, carrying out neuropsycholog-
ical evaluations is not usual in this context because
both time and qualified personnel would be required.

As to visual memory tests, many of them are avail-
able, e.g., the Benton Visual Retention Test(Benton,
1988) or the Rey Complex Figure Test (Rey, 1987).
Even though both of them are frequently used for
neuropsychological assessment, they are not usually
applied in primary care because of lack of expert
clinicians and of time. It is also the case that sociode-
mographic variables such as age, education, and
gender have been demonstrated to influence perfor-
mance on these neuropsychological tests (ej. Grant,
& Adams, 2009; Lezak, Howieson, Bigler, & Tranel,
2012; Mitrushina, Boone, Razani, & D’Elia, 2005;
Strauss, Sherman, & Spreen, 2006).

It is relevant to have normative data for neuropsy-
chological tasks in order to reach a right diagnosis
as well as a descriptive analysis for clinical prac-
tice (Arango-Lasprilla, 2015; Busch & Chapin, 2008;
Rivera et al., 2015). Inferring the degree of cognitive
decline from measurement of cognition on a single
occasion can be compromised by various sources of
variability among individuals, such as level of educa-
tion, age and gender. A very brief memory screening
test should be easy to administer, and make limited
language demands, without being affected by factors
such as those cited above (Papageorgiu, Economou,
& Routsis, 2014). Considering that short, easy-to-use
tests are more and more needed, tests such as the 5
Objects Test should start to be taken into account.
This is a test that estimates the ability to recall spa-

tial material by using both visual and the auditory
approaches.

To characterize the relation between task perfor-
mance and demographic variables in large groups of
healthy participants is one of the best approaches in
experimental neuropsychology; the information thus
obtained is then used to inform analyses of patient
assessment results (Fellows, 2012). Thus. the objec-
tive of this study was to provide normative data for the
5 Objects test in a large Spanish community sample.

2. Method
2.1. Participants

Data from 427 participants (220 females) were
analyzed. Information on demographic variables can
be seen in Table 1.

To be enrolled, participants had to be (1) Spanish
and have Spanish as their mother tongue, (2) older
than 15, (3) without any clinically demonstrable psy-
chopathological, neurological or neuropsychological
disorders, and (4) obtain a Mini-Mental State Exam-
ination (MMSE; Folstein, Folstein, & McHungh,
1975) score over 26 (medium or high educational
level subjects) or over 24 (low educational level sub-
jects). Informed consent was required.

2.2. Instruments

The 5 Objects Test measures immediate and
delayed recall of the locations of five everyday
objects: a coin, a lighter, a watch, keys, and a pen. It is
used to assess visuospatial memory ability and con-
sists in hiding five objects in various places in front
of the participant and in a fixed order: the coin inside
a book, the lighter in the experimenter’s pocket, the
watch under the table, the keys in back of the partic-
ipant’s chair and the pen inside a little box. As the
objects are being located, the experimenter says the
name of the object and the place where it is being
hidden (e.g. the coin inside the book; the lighter in
my pocket...). Participants are then asked about the
objects and their locations (immediate recall). After
a non-mnemonic interference task (approximately
15 minutes) the participant is asked again (delayed
recall). One point is given for each object/location
that has been correctly evoked. Thus the maximum
score is 5 points for the immediate recall task, and 5
points for the delayed recall one.

105

106

107

108

109

110

111

112

113

114

115

116

17

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149



150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

V. Ladera et al. / The 5 Objects Test: Normative data from a Spanish community sample 3

Table 1
Descriptive data

Immediate Delayed Age Education Benton Rey MMSE
Mean  4.22 476 5146  9.29 6.17 1822 28.32

SD 1.07 0.56 2226 432 200 684 1.18
Min. 0 0 15 2 0 1.50 26
Max. 5 5 95 17 10 3400 30

Table 2
Correlations between 5-objects scores, demographic variables,
and other test scores

Delayed Gender Age Education Benton Rey MMSE
Immediate 0.32* 0.01 -0.38* 0.08  0.40* 0.32% 0.25%

Delayed -0.05 -0.12  0.11 0.25% 0.20% 0.19*
Gender 0.01 0.05 0.09 0.07 0.03

Age -0.06 -0.62* -0.48* —0.33*
Education 0.35% 0.37*% 0.42*

*Significant at least at alpha=0.05 (Bonferroni corrected).

The Benton Visual Retention (maximum
score=10), the Rey-Osterrieth Complex Figure-
memory (maximum score = 36), and the MMSE tests
(maximum score = 30) were also conducted in order
to obtain some validity evidence.

2.3. Statistical analyses

The relationship of the 5 Objects Test scores with
both demographic variables and certain other neu-
ropsychological test scores was examined.

3. Results

Descriptive data for the quantitative variables.can
be seen in Table 1.

Regarding the association between variables, it can
be seen from Table 2 that no significant correlation
(Bonferroni-corrected) was found between delayed
recall scores and level of education, age or gender, and
the only demographic variable associated with imme-
diate recall was age. Notice that this is not the case
with the three criterion variables, whose correlations
with age and education are large and significant.

As expected, both immediate and delayed recall
scores significantly correlated with the Benton Visual
Retention test, the Rey-Osterrieth Complex Figure
and the MMSE scores, evidencing concurrent valid-
ity. On visual inspection, the Pearson correlation
coefficients of immediate recall scores with these
three criteria (0.40, 0.32, and 0.25, respectively) are

Table 3
Percentile rank and percentiles for immediate recall (by age) and
delayed recall scores

Percentile Immediate Immediate Delayed
rank (15-65) (66-95) recall

1 2 0 3

5 3 1 4

10 3 2 4

25 4 3 5

50 5 4 5

60 5 5 5

higher than the corresponding. values for delayed
recall scores (0.25, 0.20, and 0.19, respectively).
However, after controlling for the effect of age on
immediate recall scores by calculating partial corre-
lation coefficients, the values are 0.23, 0.18 and 0.14,
statistically significant but quite lower. Validity evi-
dence is no better for immediate recall scores than for
delayed recall ones.

Finally, given the association between age and
immediate recall, the sample was divided in two:
those 65 years old orunder and those over 65. This is
the conventionally used cut point in order to tell apart
early-onset.dementia from late-onset one (McMur-
tray, Clark, Christine, & Mendez, 2006; Rossor, Fox,
Mummery, Schott, & Warren, 2010). The mean dif-
ference in immediate recall for these groups was
0.79, t (223,78)=7.02, p=0.00. Accordingly, per-
centile ranks for the delayed recall of the 5 Objects
Test scores are provided for the whole sample (see
Table 3), while normative data for immediate recall
scores are divided by age: 15-65 and 66-95 years.

4. Discussion

Neuropsychological — assessment  instruments
should include normative data from healthy subjects
so that performance can be interpreted taking into
account the usual sources of variability, such as edu-
cational level, age and gender. Especially relevant is
the fact that most visual memory neuropsychological
test scores are associated with educational level, e.g.,
the Benton Visual Retention Test (Carret et al., 2003;
Eun et al., 2007) or the the Rey Complex Figure
Test (Caffarra, Vezzadini, Dieci, Zonato, & Venneri,
2002; Rosselli &, Ardila, 1991). Our results indicate
that the 5 Objects Test scores do not correlate with
educational level.

Neither are the 5 Objects Test scores correlated
with age, a variable that is usually found to affect
memory tasks (Backman et al., 1990; Light, 1991;
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Perea, & Ladera, 1995). An age-related decline in
performance has been demonstrated in Rey Complex
Figure Test (e.g., Caffarra et al. 2002; Machulda et
al.,2007; Rosselli &, Ardila, 1991) and Benton Visual
Retention Test scores(Coman et al., 1999).

In our study, the 5 Object Test immediate recall
score correlated with age and therefore normative
data have been provided for two age groups (15—
65 and 66-95 years). The delayed recall score is not
associated with any of the above-mentioned demo-
graphic variables and so very easy-to-use normative
data are now available. Delayed recall tasks are the
most sensitive to memory deficits in the early phases
of Alzheimer disease (Wagner et al., 2012). Low
visual memory task performance is considered as one
of the first signs of Alzheimer disease, one that can
be present years before the definite diagnosis (Kawas
et al., 2003).

Gender was not associated with immediate or
delayed recall of the 5 Objects Test. Some stud-
ies have found small or no sex-related differences
in visual memory tasks such as the Rey Complex
Figure (Berry, Allen, & Schmitt, 1991; Boone et
al., 1993; Penia-Casanova et al., 2009), while some
others found that male performance was better on
both the copy and the drawing from memory (Gal-
lagher & Burke, 2007) or on the delayed recall trial
only (Caffarra et al., 2002). No gender effect on
the Benton Visual Retention Test has been identi-
fied (Coman et al., 1999; Youngjohn, Larrabee, &
Crook, 1993).

Given the above results, as well as the short appli-
cation time and the low language demands of the 5
Objects Test, it could be used for assessing persons
in both clinical neurology and primary care settings,
including those from different linguistic backgrounds
or with limited language use. The 5 Objects  Test
shows good psychometric properties, it is not related
to educational level, and can be applied in clinical and
research areas without copyright costs. Delayed recall
scores are especially recommended given the lack
of association with demographic variables, which
makes interpretation really easy. The 5 Objects Test
is a promising instrument for.the study of visu-
ospatial memory in Neuropsychological assessment
practice.
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