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Abstract The Pyramids and Palm Tree Test (PPT) is a
semantic memory test that measures the capacity to access
detailed semantic information about words and pictures,
necessary for the identification of the analogies, which link
conceptually two perceptually, and functionally distinct
entities. The present study aimed to provide normative data
on a large sample of the elderly Italian population
(N = 464;range of age = 49-94; range of education = 3-25)
on both the word and the picture versions of the PPT.
Results from multiple regression analyses showed that both
age and education were significant predictors of perfor-
mance in both the word and the picture versions of the
PPT. Therefore, norms were calculated taking into account
these demographic variables. The availability of normative
data based on a large sample will allow a more reliable use
of the PPT for clinical assessment in Italian-speaking
dementia population.
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Introduction

Semantic memory is the component of declarative memory
that refers to retrieval and use of cumulative knowledge
about the meaning of words, people, places, and things
without reference to the source, temporal context, or the
experience that produced that knowledge. The most com-
mon clinical tests that measure aspects of semantic mem-
ory are vocabulary tests, general knowledge tests, object
naming tests, and word fluency tests. The Pyramids and
Palm Tree Test (PPT), originally developed by Howard and
Patterson [1], is another popular task routinely used in
clinical settings to assess semantic memory. This task
measures the capacity to access detailed semantic infor-
mation about words and pictures, necessary for the iden-
tification of the analogies, which link conceptually two
perceptually, and functionally distinct entities. More pre-
cisely, in the word version of this task, the participant is
presented with three written words, one above the other
two, and the task is to match the top word (e. g., bottle) to
one of the other two words (e. g., cup and grass) with which
it is most closely associated. The picture version of the PPT
is similar to the word version except that pictures are used
rather than words.

The PPT, together with other semantic memory tasks,
has proved more useful for the cognitive assessment of
Semantic Dementia (SD) and Alzheimer’s disease (AD).
These neurodegenerative pathologies predominantly affect
the temporal lobe and are associated with semantic mem-
ory impairments. Individuals affected by SD have modest
to severe semantic disorders that are observable across both
visual and verbal modalities, and for both production and
comprehension [2—4]. Alzheimer’s disease also determines
major semantic memory problems, albeit somewhat milder
than those observed in SD, in addition to episodic memory,
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executive functions and, in some cases, visual perception
problems [4, 5]. It is important to note that, although
SD and AD patients show the most severe, pure and con-
sistent semantic disorders, patients who do not show typi-
cal semantic deficits may also perform poorly on some
semantic memory tasks. For instance, recently, Rogers
et al. [4] showed that patients with SD, AD, progressive
nonfluent aphasia (PNFA), frontal variant frontotemporal
dementia (fvFTD) and posterior cortical atrophy (PCA) all
had abnormal scores (relative to controls) on different
semantic measures (i.e., category fluency, confrontation
naming, PPT). However, these groups of patients showed
different patterns of performance across measures. These
results suggest that the apparent semantic impairments in
some neurodegenerative disorders are secondary to deficits
in other cognitive abilities, such as verbal production (for
spoken stimuli, responses, or both, as in PNFA), visual
perception (for pictorial stimuli, as in PCA), and executive
functioning (necessary to deal with multiple response
alternatives or to generate serial responses, as in fvFTD),
inherently taxed by tests that ostensibly measure semantic
memory, More importantly, Rogers et al.’s [4] results
suggest that, in order to achieve a better characterization of
semantic memory impairments in the different neurode-
generative syndromes, it is important to use multiple tasks
that span visual and verbal modalities and tap mechanisms
of reception and expression.

To the best of our knowledge, there are no other nor-
mative data on PPT performance except those of Howard
and Patterson [1] and the preliminary normative data
recently obtained by Guddayol-Ferré et al. [6] and by Rami
et al. [7]. However, the former set of data was obtained on
a sample of only 60 healthy English-speakers subjects,
while the latter referred to a Spanish-speaking population.
The present study thus aimed to provide normative data on
a large sample of elderly Italian population on both the
word and the picture versions of the PPT. The effects of
gender and education on performance in the PPT were also
analyzed. The availability of normative data based on a
large sample will allow a more reliable use of this neuro-
psychological tool for clinical assessment in Italian-
speaking dementia population.

Method
Participants

A total of 464 healthy elderly (226 males and 238 females)
participated in this study on a voluntary basis. Selection
criteria for participating in this study were as follows: (a) a
score of at least 21 on the Mini Mental State Examination
(MMSE; [8]), (b) no history of significant neurological
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and/or psychiatric disorders, (c) no evidence of metabolic,
endocrine or nutritional deficiencies, (d) age higher than
49 years, (e) more than 3 years of education. In order
to meet the above selection criteria data from 101 partici-
pants, originally included in a sample of 565, were trim-
med. The sample had a mean age of 64.52 years
(range = 49-94; SD = 9.54) and a mean educational level
of 8.5 years of schooling (range = 3-25; SD = 4.69). The
distribution of the study group by age, gender, and edu-
cation is presented in Table 1.

In order to assess whether educational level (years of
education) differs across age groups and gender, a 4 x 2
ANOVA was performed with age-group (four levels 49—
59; 60-69; 70-79; 80-95) and gender (two levels) as
between-subjects factors and education as the dependent
variable. Results showed a significant effect of age-group
(F3.a56) = 24.27, 1”7}2) =0.138; P <0.01), no effect of
gender and no interaction. Post hoc analysis (Unequal N
HSD test) for age group revealed that older adults were less
educated than younger adults. More precisely, young adults
aged 49-59 (M = 10.53; SD = 5.12) were significantly
more educated than all other groups of older adults (60-69,
M = 8.48, SD = 4.27; 70-79, M = 6.46, SD = 3.47; 80-
95, M = 5.53, SD = 3.38). Similarly, adults aged 60—-69
were more educated than all other groups of older adults
(70-79 and 80-95). The two oldest groups (70-79 and 80—
95) had an equivalent educational level.

Material and procedure

Both the word and the picture versions of the PPT con-
sisted in 52 triads (plus 3 practice triads that are excluded

Table 1 Distribution of the 464 participants by age, gender and
educational level

Education (years) Gender Age-groups (years)

49-59 60-69 70-79 80-95 Total

3 M 0 3 9
F 3 8 7 19
4-5 M 9 27 19 6 61
F 16 27 40 11 94
6-8 M 32 30 13 3 78
F 28 26 0 61
9-13 M 19 11 0 31
F 13 8 4 2 27
>13 M 21 15 10 1 47
F 23 11 2 1 37
Total M 81 83 49 13 226
F 81 75 61 21 238

Values are number of participants
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from the analyses), presented on a A4 page (see Appendix for
the Italian words used in the word version of the PPT). The
target stimulus was always presented above the other two.
For each triad, participants were asked to select, through
finger pointing, the bottom item that was semantically related
to that in the top. The maximum score was 52. Items for
which the participant remained hesitant were scored 0.5
points as suggested by Howard and Patterson [1]. All par-
ticipants performed both the word and picture versions of the
PPT as part of a broader research program about the effects of
healthy aging on different aspects of memory functioning.
The word and picture versions of the PPT were administered
in two different days, with a time gap of about 2 weeks from
one another. The order of presentation of the word and pic-
ture versions was counterbalanced across all participants.

Statistical methods

The statistical analyses included various methods: analysis
of variance (ANOVA) and covariance (ANCOVA), and
simple and multiple linear regressions.

To assess the effect of age on semantic memory per-
formance an ANOVA was performed and then, in order to
control for the educational level, an ANCOVA was run.

As a first step for the standardization of the test, in order
to preliminary check which demographic variables were to
be inserted in the final models for their predicting value,
simple linear regression analyses were conducted. Finally,
in order to generate the prediction equation (essential for
obtaining factors of correction for the scores of the test), a
multiple regression analysis was run.

Results

Effects of age and educational level on performance
in the PPT

Raw scores from the word and the picture versions of the
PPT were analyzed in two different ways.

Initially, to assess whether semantic memory perfor-
mance decreases with increasing age, two different
ANOVAs (one for each version of the test) with age-group
(four levels: 49-59; 60-69; 70-79; 80-95) as a between-
subject factor and subjects’ test scores as a dependent
variable were run. Results showed a significant effect of
age-group both in the word (F(3460) = 5.24; ﬁlz) = 0.033;
P <0.01) and picture (F(3460) = 8.30; ﬁf, = 0.051;
P < 0.01) versions of the test. Trend analysis showed a
decreasing linear trend for both the word (F(; 460) = 8.94;
fqg =0.019; P <0.01) and picture (F(j 460 = 17.39;
ﬁg = 0.036; P < 0.01) test versions.

As education was found to differ across age-groups, the
effect of age on semantic memory was assessed after
controlling for the educational level. Precisely, two sepa-
rate ANCOVAs (one for each version of the test), with age-
group as a between-subjects factor, subjects’ test scores as
a dependent variable, and education (years of school) as a
covariate, were conducted. For both versions of the test,
results showed a significant effect of the covariate (word
version: F3 459y = 10.06; f72 = 0.021; P < 0.01; picture
version: F3 459y = 15.51; f]p = 0.033; P < 0.01). Results
also indicated that after controlling for educational level,
age-group differences in performance were still significant
in the picture version (F(34s9) = 3.51; ﬁg = 0.022;
P < 0.05) but not in the word version (F4s9) = 2.14;
ﬁg = 0.014; P = 0.09) of the PPT. Trend analyses showed
a significant decreasing linear trend of age-group for the
picture version (F(; 459y = 8.19; f]f, = 0.018; P < 0.01) and
a marginal trend for the word version (F(j4s9) = 3.73;
qu) = 0.008; P = 0.054).

It is known that vocabulary knowledge is related to
years of schooling. It has been indeed observed in several
studies that less years of schooling are usually associated
with lower vocabulary knowledge [9]. Therefore, given
that older adults were less educated than younger adults, it
seems reasonable to assume that the major impact of
education on the word version as compared to the picture
version can be accounted for by cross groups differences in
vocabulary knowledge.

Standardization of the word and picture versions
of the PPT

To standardize the two PPT tests, the statistical methodology
as proposed by Spinnler and Tognoni [10], and by Carlesimo
et al. [11] was adopted. Preliminarily, simple linear regres-
sion coefficients between the scores obtained in the two
versions of the PPT and age, education, and gender were
calculated. Then, only those independent variables with a
significant predicting value on the dependent variable (for
P < 0.01) were inserted in the final models. As a result, only
education and age were considered for the final regression
equations, one for each version of the PPT, while gender was
excluded as it was not significant. Before computing the
regression coefficients, the most convenient transformations
were sought. Education scores were transformed into qua-
dratic scores. Such a transformation was necessary in order to
avoid the application of non-linear regression coefficients,
which are less easy to interpret and use [11]. On the other
hand, transformation of age scores was not necessary. Indeed
transformations of age scores did not produce regression
coefficients higher than untransformed age scores.

In order to obtain possible factors of correction,
regression coefficients were calculated by computing the
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Table 2 Mean number (and standard deviation) of correct responses
as a function of age for the word version of the PPT (N = number of
participants)

Table 4 Mean number (and standard deviation) of correct responses
as a function of age for the picture version of the PPT (N = number
of participants)

Age (years) 49-59 60-69 70-79 80-95 Total Age (years) 49-59 60-69 70-79 80-95 Total
N 162 158 110 34 464 N 162 158 110 34 464
M 48.50 47.53 46.72 46.38 47.59 M 48.38 47.49 46.30 45.15 47.52
SD 2.89 5.03 4.00 5.07 4.20 SD 2.75 6.32 5.67 5.72 5.24

final linear function model (one for each version of the
PPT) that considered the influence of age and education on
the semantic performance. As a result, correction tables of
observed data were created based on the prediction equa-
tion (Tables 3, 5), by setting in the formula of the equation
the values of age and education corresponding to the table.

Afterwards, non-parametric tolerance limits were cal-
culated. The lowest limit of the tolerance interval was
established with the ranks method [11]. Setting a confi-
dence level of 95% and a one-tailed tolerance limit of 95%
[12] for the 464 observations, the rank of 16 was identified.
After correction, the observations were ranked according to
a increasing ordinal scale for each version of the PPT. The
score corresponding to the 16° observation was set as the
lowest tolerance limit. The choice of using non-parametric
limits was due to the fact that being the shape of the dis-
tribution of the population unknown, one cannot assume
the normality of the distribution. On the contrary, non-
parametric techniques do not need to assume the existence
of a normal distribution of data and are exclusively based
on observations made on an ordinal distribution.

To sum up, at first, the best linear model was extracted
for each version of the PPT. Then, observations were
corrected for age and education according to the correction
tables produced based on the linear model. Then, corrected
scores were ranked on an ordinal scale and the cut-off was
established.

Word version of the PPT

Results from the final multiple regression analysis showed
that both age (F(j 461y = 7.18; ﬁg = 0.015; P < 0.01) and

education (F(j461) = 9.90; ﬁg = 0.021; P <0.01) were
significant predictors of performance in this version of the
PPT. The mean scores as a function of age and education
for the word version of the PPT are presented in Table 2.
The correction table for the word version (Table 3) shows
the adjustments to be added to the original score, whenever
appropriate, to account for the effects of age and education.
The lowest tolerance limit for this version of the PPT
corresponds to 40.78.

Picture version of the PPT

Results from the final multiple regression analysis showed
that both age (F(j.461) = 9.22; ﬁg = 0.020; P < 0.01) and
education (F(j 461y = 16.96; fqé = 0.035; P < 0.001) were
significant predictors also for this version of the PPT. The
mean scores as a function of age and education for
the picture version of the PPT are presented in Table 4.
The correction table for the picture version (Table 5)
shows the adjustments to be added to the original score,
whenever appropriate, to account for the effects of age and
education. The lowest tolerance limit for this version of the
PPT corresponds to 40.15.

Discussion

The aim of this study was to provide standardization and
normative data for the word and the picture versions of the
PPT. The analyses revealed that both education and age
influenced performance.

Table 3 Correction values for age and education for row scores on the word version of the PPT

Education (years) Age (years)

50 55 60 65 70 75 80 85 90

-0.33 —0.04 0.25 0.55 0.84 1.13 1.43 1.72 2.01

—0.86 -0.57 -0.27 0.02 0.31 0.61 0.90 1.19 1.49
13 —1.55 —1.26 —0.96 —0.67 —0.38 —0.08 0.21 0.50 0.79
17 —2.01 —-1.72 —-1.42 —1.13 —0.84 —0.55 —-0.25 0.04 0.33
20 —2.32 —2.03 —-1.74 —1.44 —1.15 —0.86 —0.56 —0.27 0.02

Lower tolerance limit = 40.78

Best linear model = 47.5896328 — 0.05860817 * (age — 64.52) 4+ 0.889964860 * (sqrt (education) — 2.82)
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Table 5 Correction values for age and education for row scores on the picture version of the PPT

Education (years) Age (years)

50 55 60 65 70 75 80 85 90

-0.35 0.06 0.47 0.88 1.28 1.69 2.10 2.51 292

-1.20 -0.79 -0.38 0.03 0.44 0.84 1.25 1.66 2.07
13 -2.31 -1.90 -1.49 -1.09 -0.68 -0.27 0.14 0.55 0.96
17 -3.05 —2.64 -2.23 -1.83 -1.42 -1.01 —-0.60 -0.19 0.22
20 -3.55 -3.14 -2.73 -2.33 -1.92 -1.51 -1.10 -0.69 -0.28

Lower tolerance limit = 40.15

Best linear model = 47.5193966 — 0.08166539 * (age — 64.52) + 1.43177884 * (sqrt (education) — 2.82)

The influence of education on semantic memory has not
been yet clearly defined. Some earlier studies reported a
significant effect of education on some semantic memory
measures, such as the picture version of the PPT ([6, 7]; the
word version was not administrated in these studies), the
Boston Naming Test [13], semantic verbal fluency [14, 15],
vocabulary and general knowledge [15, 16], whereas other
did not [17, 18]. Similarly, extant results on the effects of
age on semantic memory are somewhat controversial.
Within the bulk of the existing literature, there is in fact
evidence for age invariance in a variety of semantic
memory tasks, including object descriptions [19], semantic
priming [20], lexical decisions [21], classification speed
[22], and category access [23]. At the same time, there is
evidence for age-related deficits on some other semantic
memory tasks, such as retrieval of category information
[24], semantic fluency [25], and picture naming [13, 26].
Results of more recent studies have however shown that
adjustment for educational factors revealed a convex age-
related trend, consistent with small improvements from age
35 to age 65, followed by late deficit [27, 28]. Education
therefore appears to be more important than adulthood per
se for semantic memory functioning [27].

Being based on data from a large sample, the present
study can be convincingly taken as demonstrating that
performance on both the word and the picture versions of
the PPT is influenced by demographic variables, and that
individual scores should, therefore, be adjusted on their
basis, before making any inference on the performance of
individual patients.

The PPT can be used in the clinical assessment in
Italian-speaking dementia population. It is important to
notice that the administration of PPT in clinical contexts
and for diagnostic purposes should occur only after a
thorough evaluation of the specificity and sensitivity of the
task [11]. Such indexes of specificity and sensitivity can be
obtained by comparing the performance of the normative
sample included in the present research with that of large
groups of patients affected by various dementia syndromes.

Future research might therefore identify more reliable
values for the diagnosis of diverse forms of dementia.
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Appendix

Italian words used in the word version of the PPT

(the first word of each triads is the target stimulus)

Practice 1: Panciotto, Farfallino, Collana; Practice 2:
Bottiglia, Tazza, Bicchiere; Practice 3: Pagliaccio, Leone,
Giraffa; 1. Occhiali, Occhio, Orecchio; 2. Mani, Guanti,
Pantofole; 3. Batteria, Lampada, Torcia; 4. Ditale, Ago,
Filo; 5. Sella, Capra, Cavallo; 6. Ancora, Canoa, Nave; 7.
Cuscino, Letto, Sedia; 8. Topi, Cane, Gatto; 9. Alberi,
Cipolla, Mela; 10. Eschimese, Igloo, Casa; 11. Fiammiferi,
Lampadina, Candela; 12. Piramide, Palma, Pino; 13.
Croce, Chiesa, Castello; 14. Biglietto, Auto, Bus; 15.
Ragnatela, Ape, Ragno; 16. Mulino, Narciso, Tulipano; 17.
Carota, Agnello, Asino; 18. Tenda, Fuoco, Termosifone;
19. Formaggio, Coniglio, Topo; 20. Anello, Dito, Pollice;
21. Cuccia, Cane, Gatto; 22. Soldati, Chiesa, Castello; 23.
Bruco, Farfalla, Libellula; 24. Lana, Cani, Pecore; 25.
Gallo, Verme, Serpente; 26. Suora, Chiesa, Casa; 27.
Pipistrello, Gufo, Picchio; 28. Poltrona, Scarponi, Pantofole;
29. Tronchi, Martello, Sega; 30. Uova, Gallina, Cigno; 31.
Pozzanghera, Nuvole, Sole; 32. Razzo, Stella, Luna; 33.
Topo, Gabbia, Cuccia; 34. Pastore, Topi, Pecore; 35. Tra-
pano, Vite, Chiodo; 36. Pesce, Gatto, Cane; 37. Stetosco-
pio, Lingua, Cuore; 38. Medaglia, Soldati, Eschimese; 39.
Spilla da Balia, Bambina, Neonato; 40. Ghiande, Asino,
Maiale; 41. Neonato, Letto, Culla; 42. Latte, Mucca, Toro;
43. Rasoio, Mento, Naso; 44. Tenda, Porta, Finestra; 45.
Ventilatore, Luna, Sole; 46. Lucchetto, Bicicletta, Auto;
47. Sentiero, Mani, Piedi; 48. Soffietto, Fuoco, Candela;
49. Maschera, Pagliaccio, Sindaco; 50. Lavagna, Tavolo,
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Banco; 51. Inchiostro, Matita, Penna; 52. Eschimese, Barca
a Remi, Canoa.

References

10.

11.

. Howard D, Patterson K (1992) The Pyramids and Palm Trees

Test. A test of semantic access from words and pictures. Thames
Valley Company, Bury St. Edmunds

. Hodges JR, Patterson K, Oxbury S, Funnell E (1992) Semantic

dementia. Progressive fluent aphasia with temporal lobe atrophy.
Brain 115:1783-1806

. Rogers TT, Lambon Ralph MA, Garrard P et al (2004) The

structure and deterioration of semantic memory: a neuropsycho-
logical and computational investigation. Psychol Rev 111:205-
235

. Rogers TT, Ivanoiu A, Patterson K, Hodges JR (2006) Semantic

memory in Alzheimer’s disease and the frontotemporal demen-
tias: a longitudinal study of 236 patients. Neuropsychology
20:319-335

. Hodges JR, Patterson K (1995) Is semantic memory consistently

impaired early in the course of Alzheimer Disease? Neuroana-
tomical and diagnostic implications. Neuropsychologia 4:441—
459

. Gudayol-Ferré E, Lara JP, Herrera-Guzman I et al (2008)

Semantic memory as assessed by the Pyramids and Palm Trees
Test: The impact of sociodemographic factors in a Spanish-
speaking population. J Int Neuropsychol Soc 14:148-151

. Rami L, Serradell M, Bosch B et al (2008) Normative data for the

Boston Naming Test and the Pyramids and Palm Trees Test in the
elderly Spanish population. J Clin Exp Neuropsychol 30:1-6

. Folstein MF, Folstein SE, McHugh PR (1975) “Mini Mental

State”: a practical method for grading the mental status of
patients for the clinician. J Psychiatr Res 12:189-198

. Bowles RP, Grimm KJ, McArdl JJ (2005) A structural factor

analysis of vocabulary knowledge and relations to age. J Gerontol
Psychol Sci 60B:234-241

Spinnler H, Tognoni G (1987) Standardizzazione e taratura ita-
liana di test neuropsicologici. Ital J Neurol Sci. Suppl. 8
Carlesimo GA, Caltagirone C, Gainotti G, Nocentini U (1995)
Batteria per la valutazione del deterioramento mentale (parte II).
Descrizione e affidabilita diagnostica nell’identificazione di
pazienti affetti da sindrome demenziale. Arch Psicol Neurol
Psichiatr 56:471-488

@ Springer

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Wilks SS (1941) Determination of sample sizes for setting tol-
erance limits. Ann Math Statist 12:91-96

Randolph C, Lansing AE, Ivnik RJ et al (1999) Determinants of
confrontation naming performance. Arch Clin Neuropsychol
14:489-496

Da Silva CG, Pettersson KM, Faisca L et al (2004) The effects of
literacy and education on the quantitative and qualitative aspects
of semantic verbal fluency. J Clin Exp Neuropsychol 26:266-277
Lovden M, Ronnlund M, Nyberg L et al (2004) The extent of
stability and change in episodic and semantic memory in old age:
Demographic predictors of level and change. J Gerontol B Psy-
chol Sci Soc Sci 59:130-134

Lindenberger U, Baltes PB (1997) Intellectual functioning in old
and very old age: cross sectional results from the Berlin Aging
Study. Psychol Aging 12:410-432

Bolla KI, Lindgren KN, Bonaccorsy C, Bleecker ML (1990)
Predictors of verbal fluency (FAS) in the healthy elderly. J Clin
Psychol 46:623-628

Mejia S, Pineda D, Alvarez LM, Ardila A (1998) Individual
differences in memory and executive function abilities during
normal aging. Int J Neurosci 9:271-284

Stine EL (1986) Attribute-based similarity perception in younger
and older adults. Exp Aging Res 12:89-94

Cerella J, Fozard JL (1984) Lexical access and age. Dev Psychol
20:235-243

Howard DV, McAndrews MP, Lasaga ML (1980) Semantic
priming of lexical decisions in young and old adults. J Gerontol
36:707-714

Mueller JH, Kausler DH, Faherty A, Oliveri M (1980) Reaction
time as a function of age, anxiety, and typicality. Bull Psychon
Soc 16:473-476

Balota DA, Duchek JM (1988) Age-related differences in lexical
access, spreading activation, and simple pronunciation. Psychol
Aging 3:84-93

Byrd M (1984) Age differences in retrieval of information from
semantic memory. Exp Aging Res 10:29-33

Nyberg L, Maitland SB, Ronnlund M et al (2003) Selective adult
age differences in an age-invariant multifactor model of declar-
ative memory. Psychol Aging 18:149-160

Albert MS, Heller HS, Milberg W (1988) Changes in naming
ability with age. Psychol Aging 3:173-178

Béckman L, Nilsson LG (1996) Semantic memory functioning
across the adult life span. Eur Psychol 1:27-33

Kaufmann AS (2001) WAIS-III 1IQs, Horn’s theory, and gener-
ational changes from young adulthood to old age. Intelligence
29:131-167



	Normative data for the Pyramids and Palm Trees Test �in the elderly Italian population
	Abstract
	Introduction
	Method
	Participants
	Material and procedure
	Statistical methods

	Results
	Effects of age and educational level on performance �in the PPT
	Standardization of the word and picture versions �of the PPT
	Word version of the PPT
	Picture version of the PPT

	Discussion
	Acknowledgments
	Appendix
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


