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The effects of age and language on paragraph
recall performance: Findings from
a preliminary cross-sctional study

Forl CONSTANTINIDOU!

MaRria E. lOANNOY

This study investigated the effects of language and age on paragraph recall

ABSTRACT

performance in 60 native Greek {Cypriots) and 45 English (American) speakers

ages 16 and older. Subjects in each language group were subdivided into three
age groups: young adults under 50, middle aged adults ages 55-70, and older aduits over 70. In general,
Greek speaking participants recalled fewer ideas than their Engiish speaking counterparts during the
immediate and delayed recall performance. In addition to language, age resuited in significant declines in the
immediate and delayed recall performance for both language groups. The results support the necessity for
normative data for linguistically and culturally diverse populations.
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1. Introduction

Older adults are the largest growing segment
of western societies. Consequently, a great deal of
attention is given in helping older adults maintain
productivity and independence for several years
after formal retirement. Research suggests that a
decline in working memory performance is a
consequence of normal aging and may interfere
with independence and participation in daily
activities (Baddeley et al., 1999. Constantinidou &
Baker, 2002. Craik & Salthouse, 1992. Jones &

Rabbitt, 1994). Age differences are generally
observed after the 6th decade of life and are
primarily noted in tasks that target working me-
mory mechanisms by manipulating information or
by requiring delayed recall, as compared to simple
automatic tasks such as digit forward span tasks
{Craik, 1991. Kasniak, Poon & Riege, 1986).

The Wechsler Memory Scales (WMS) enable
the assessment of a broad range of episodic,
declarative memory abilities (Price, et al., 2002).
The Logical Memory subtest of the WMS-Revised
and the WMS-Ill is a prose learning test that
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evaluates thematic recall and factual knowledge
immediately and after a 30 minute delay (Gomez-
Perez & Ostrosky-Solis, 2006). Logical Memory
has been reported to be one of the most reliable
tests in the discrimination between healthy older
individuals and individuais with mild dementia
{Calderon et al., 2001. Johnson, Storandt & Balota,
2003. Lautenschiager et al., 2006).

While neurologically normal older adutts perform
better on paragraph recall tasks than older adults
with brain pathologies, normal aging has been
shown to affect paragraph recall abilities (Fastenau,
Denburg & Abeles, 1996. Hom et al., 1987. Lee etal.,
2004), Paragraph recall tasks like the Logical
Memory are sensitive to normal aging changes and
to brain pathology because they place certain
demands on the cognitive system, by requiring
auditory comprehension, conceptual organization,
and verbal auditory memory (encoding. retention,
and retrieval) (Dunn et al., 2002).

The decline in working memory abilities is
probably a result of the dynamic neurobiological
processes that occur during the brain development
across the lifespan. These processes seem to be
selective, affecting different areas of the brain at
different rates. The neuropathology of normal
aging involves prefrontal cortical areas as well as
the inferior temporal lobe areas. These areas
sustain the greatest diminution of blood fiow and
neuronal loss and shrinkage. In addition, sub-
cortical areas such as the hippocampus are
susceptible to cell loss {(Kramer, Mungas & Reed,
2007). In fact, the hippocampus loses approxi-
mately 5% of its cell mass for every decade past
age 40 {Lezak. 1995). In addition 1o cell loss, the
availability or reuptake efficiency of certain neuro-
transmitters seems to be affected by age, which
in turn can result in a decrease in the speed of
synaptic signal transmission (Wu, Oh & Distenhot,
2002). The above neuropathological changes
provide a framework for understanding the cog-
nitive changes observed with aging because the
prefrontal, inferior temporal, and hippocampal
areas are critical for organizing, categorizing, lear-
ning, and retrieving information {Lee et al.. 2004).

Based on the above changes. it has been
hypothesized that the memory decline observed
with aging on textual recall may be a result of a
reduction in the processing capacity (Cohen,
1988). All three components of the processing ca-
pacity could be affected by the aging process: (a)
working memory: the ability to hold information
and the products of the manipulation of that in-
formation in a temporary storage. (b) speed of pro-
cessing: for adequate processing of information,
the rate of processing has to be at least the same
as the rate of information input. else information
will be either lost or inadequately processed. and
(c) processing resources: processing resources
can be understood as part of Baddeley's central
executive system. Based on Baddeley's theory,
the processing recourses are responsible for allo-
cating attention and imposing control over the
activities of the working memory (Baddeley, 1999.
Baddeley. 2000. Fastenau, Denburg & Abeles.
1996).

The processing capacity hypothesis predicts
greater age differences if the text is complex and
it places demands on the processing system by
requiring extensive information processing. In
addition to the complexity. topic familiarity and rate
of input influence information processing in older
adults who seem to have difficulty in utilizing
contextual information as effectively as younger
adults (Cohen 1988. Constantinidou & Baker.
2002. Fastenau et al., 1996).

Based on the processing capacity hypothesis.
older adults could experience difficulty primarily in
information encoding. information encoding is very
much related to the initial (immediate) recall of
textual information; hence older adults are ex-
pected to score lower than their younger cohorts at
the immediate recall condition. Several studies
provide support to the processing capacity hypo-
thesis. Specifically. studies that measured prose
recall using the Logical Memory | & li tests of either
the WMS-R or the WMS-li reported a difference in
performance between younger and older adults in
both the immediate recalt and the delayed recall
conditions (e.g. Lange et al.. 2006. Constantinidou
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& Baker, 2002. Gomez-Perez & Ostrosky-Solis,
2006). Some studies reported that the percent
retention during the delayed recall condition was
comparable to that of younger subjects (Cullum et
al., 1990. Halland, Price & LaRue, 2003. Price, Said
& Halland, 2004).

While the most predominant expectation for
studies comparing the performance of different age
groups would be that age-associated decline will be
evident in both recall conditions (due to impaired
encoding), some studies reported decline only
during the delayed recall condition (see Johnson,
Storand & Balota, 2003). No differences in the
immediate recall condition suggest that older people
encode the textual information as effectively as their
younger cohorts. Johnson et al. (2003) postulated
that perhaps the capacity to store information
declines with aging in comparison to the encoding
capacity. However, if one were to approach normal
aging like any other clinical condition, it could be
hypothesized that there are different patterns of
performance depending on the neurobiological
patterns of aging as well as other important patient
characteristics; one subgroup demonstrating en-
coding difficulties, whereas another subgroup
demonstrating primarily retention difficulties. Of
course, one cannot discount the fact that within the
aging population, there may be individuals with
memory impairments mixed-in with the healthy older
adults. Consequently, it is important to use valid and
reliable assessment tools in order to assess memory
abilities accurately and then (depending on the type
and nature of the impairment) implement appropriate
treatment programs to improve memory functioning
in older adults.

In addition to age, cultural differences have
been shown to influence memory performance on
standardized tests such as the WMS-R (Nell, 1999.
Ardilla, 1995). Variables such as cultural biases
regarding testing, the level and type of the
speaker's education, the linguistic structure of a
given language, as well as cultural experiences
may have to be taken into consideration when a
test is to be applied cross culturally.

According to Nell (1999), psychological tests

were “conceived and standardized” within the
western culture. A test situation is a competitive
situation where the examinee is expected to ac-
hieve a specific level of performance. Standardized
tests are a well-integrated part of the western
society and hence from a very young age through
education children are exposed to testing
situations. This suggests that the majority of tests
are more likely to assess “highly trained” abilities
and also that the testing behaviour itself is
encouraged and enhanced via the educational
system and societal values. Members of
individualistic cultures (like Western European
countries, Canada, and the United States) are
expected to demonstrate individual excellence,
whereas for collectivistic cultures not the same
rules or values for individual distinction apply (Nell,
1999). In non-westernized cultures where school
systems and educational practices vary, indivi-
duals are very much likely to feel uncomfortable
in a testing environment either due to lack of
testing experience or because the content of the
test may be meaningless to them (Nell, 1999).

In cross-cultural neuropsychology, cuitural
differences typically encompass language differen-
ces. After all, each cultural group is characterized
by specific language patterns unique to their
shared experiences. Consequently, teasing out
and measuring the contribution of language vs.
cultural differences in cross cultural-neuropsy-
chological performance poses significant
methodological challenges.

Language consists of the five cardinal aspects:
phonology (the sounds and their combinations to
make words), morphology (the smallest units of
meaning), syntax (the combination of words to
make sentences based on a set of rules),
semantics (the meanings and concepts) and
pragmatics (the accepted rules for the social use
of language according the specific contexts).
Language can be used in an oral or written format
as a means of processing and expressing ideas for
the purposes of communication and learning.
Consequently, language proficiency (in oral and
written form) as pointed by Gasquoine (1999) and
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Lautenschiager, Bonney. Flicker. and Almeida
(2006), has a mediating role during verbal memory
test performance.

Several sensitive tests have been developed to
assess memory abilities in speakers of English and
have been adapted and standardized successfully
with speakers of other languages. To date,
cognitive-linguistic assessment has yielded test
adaptations for speakers of numerous languages
including Chinese, Chamorro, Cree. Croatian,
Czech, Danish, Dutch, Finnish, French, German,
Hindi, Icelandic, Italian, Japanese. Malay. Spanish,
Vietnamese, and Yoruba (Wolfe, 2000). Only a few
studies have addressed neuropsychological test
adaptation from English into the Greek language
(Vlahou & Kosmidis, 2002. Giannakou & Kosmidis,
2006). Likewise, there is scarcity in the number of
studies that have generated normative data
specifically for measuring cognitive-linguistic
performance in older Greek speakers (Kosmidis et
al., 2004. Messinis, Tsakona & Papathanasopou-
los, 2006).

Even though there has been an effort by
researchers in Greece and Cyprus to adapt
sensitive measures into Greek, the population in
Greece and Cyprus is not homogeneous and
variables such as geographic location, levet of
education, use of a native dialect, and socioe-
conomic status need to be controlled and
considered in order to obtain data with appropriate
external validity.

Based on the above, test users need to be
cautious when administrating tests that were
developed with an English language framework in
mind such as the Logical Memory test to popu-
lations who are not native English speakers, even
if these populations are proficient in their daily use
of English. The present study was part of a re-
search program investigating the effects of age.
language (and more extensively, culture) in me-
mory performance. The purpose of this study was
to explore the differences in performance between
younger and older American-English and Greek-
Cypriot speakers on the Logical Memory &N
Tests of the Wechsler Memory Scale-Revised. In

order to reduce some of the aforementioned test-

ing pitfalls, the Logical Memory paragraphs were

translated and adapted by a team of psychologists
and speech-language pathologists in Cyprus.

The primary research hypotheses were as
follows:

a) There will be differences in paragraph recall
performance between the English and Greek
speaking participants across age groups
during the immediate and delayed recail
conditions.

b) The older adult groups will score lower than
the middle age and younger adult groups
during the immediate and the delayed recall
conditions.

¢) Older adults will demonstrate a greater degree
of retroactive interference than younger
participants in the study.

2. Methods
Participants

The participants of this study were 117 males
and females ranging in age from 16 to 88. Forty-
five subjects (18 males, 27 females) were English
speakers from the Southwest Ohio (USA) area
and 72 subjects (30 males, 42 females) were
native Greek speakers from Cyprus. Data from
twelve Greek speakers were not included in the
analyses because of low education levels (less
than 9 years of formal education). Each language
group was divided into 3 subgroups based on
their age totalling to 6 subject groups. Table 1
presents the basic demographic characteristics
per group. Participants were matched for age and
education years (+ or -2 years). There were no
significant differences between the US and Greek
subgroups on age and education levels (see
Table 1). In addition, there were no differences in
education across the three age subgroups of the
English or Greek participant groups. F(2,
44)=2.57, p=0.089 and F(2, 57)=1.09, p=0.343
respectively.

English speaking participants were recruited
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Table 1

Demographic information

Age Education
Years

M (SD) M (SD)

Groups Greek us t(df) Greek us t(df)
P P

Under Fifty 25.9 (6.83) 25.62 (5.80) 0.143(47) 14.90 (2.90) | 1559(1.2) | 0.895(47)

N=33 N=16 p=0.887 p=0.375

(16.00-49.00) | (16.00-50.00) {10.00-20.00) (10-28)

55.70 Middle | 62.47 (5.10) | 63.59 (4.25) 1271(28) | 13.82(2.32) | 14.96 (2.49) | 1.348 (28)
Aged 16 14 p=0.214 p=0.188

(55-70) (55-70) (12.00-19.00) | (12.00-21.00)
70+ 75.77 (4.91) | 75.41(2.80) 2.43 (24) 13.77 (1.78) | 14.41 (1.66) | 0.903 (24)
Older 9 16 p=0.810 p=0.392

(72-88) (71-79) (12.00-17.00) | (12.00-16.00)

by undergraduate and graduate students from
Miami University, and Greek speaking participants
by undergraduate students from the University of
Cyprus and from registered speech-language
pathologists who had access to normal older
adults. Participants were non paid volunteers from
Southwest Ohio and Northern Kentucky (US
Group) and from the greater Nicosia district
(Greek-Cypriot group). The US participants were
recruited through flyers at local senior community
centers, through the existing subject pool in the
NeuroCognitive Disorders Laboratory, Department
of Speech Pathology and Audiology at Miami
University, or through personal contacts. The
participants from Southwest Chio were from
middle class socioeconomic backgrounds and
lived in suburban areas. The Greek-Cypriot
participants were recruited through flyers and
personal contacts. Similar to their US cohorts, the
Cypriot participants were of middle class
socioeconomic backgrounds who lived in suburbs
of the greater Nicosia area. As a group, southwest

Ohio and Nicosia residents tend to be conservative
individuals who value education, hard work, and
have strong family values. Before taking the test all
participants were interviewed to determine eligi-
bility.

The inclusion criteria for all participants were
the following: (1) healthy males and females ages
16 and above, (2) negative history for uncorrected
vision or hearing impairment, (3) negative history
for neurological or psychiatric disorder, cognitive
or learning disability, (4) native speakers of Greek
or English. The exclusion criteria for all participants
were set to be: (1) positive history for loss of con-
sciousness, stroke or other neurological problem,
(2) uncorrected hearing impairment, (3) language
or speech disorder, (4) learning disability, (5) his-
tory of substance abuse, (6) less than 10 years of
formal education.

Measures and Procedures

For the purposes of this study the Logical
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Memory | & Il tests of the Wechsler Memory Scale-
Revised were administered. The Greek translation
of the test maintained the semantic part of all the
story units. However, names of persons, streets,
and places were replaced with appropriate Greek
names. The examiners followed the standard
procedures described in the WMS-R administration
manual during the immediate and delayed
administration of the test. Appendix A displays the
original and the translated stories.

Scoring

For the English speakers, the study im-
plemented the exact scoring procedures described
in the test manual. In order to develop accurate
scoring criteria for the Greek speakers, the
following procedures took place as suggested by
Lautenschlager et al. (2006).

Initially qualitative analyses of subject
responses was conducted. The paragraphs were
presented in standard Greek; however, all of the
Greek speakers were also speakers of the Greek-
Cypriot dialect and some of their responses were
influenced by the dialect. Responses that were
influenced by the dialect (phonologically,
grammatically, syntactically, and semantically) but
retained the main ideas and intended message of
the given unit were given credit following the
paradigm of the Standard English version.
Appendix B has the scoring criteria.

After the transiation and development of the
scoring criteria, the Logical Memory | & i
transcriptions from 5 Greek speaking subjects
(totaling to 20 paragraph recalls) were given to 15
trained independent raters for scoring. The
interrater scoring reliability was calculated with a
Cronbach alpha test at 0.80, and was deemed
satisfactory for the study.

Each participant's scores for the immediate
and the delayed recall of Story A and Story B were
computed. Each story consisted of 25 information
units. Each information unit was worth a point and,
therefore, the maximum score per story was 25
points. The Logical Memory | score was computed

by adding the immediate recall scores from the two
paragraphs for a maximum total score of 50. The
Logical Memory Il score was obtained by adding
the delayed recall scores from the two paragraphs
for a maximum score of 50.

In addition to the actual scores for each recall
condition, the percentage retention between the
immediate and delayed recall was calculated for
each subject by dividing the number of information
units recalled at the delayed condition with the
number of information units recalled at the
immediate condition for each story.

3. Results

The primary interest of the current study was
to determine the effects of language and age on
paragraph recall abilities. A repeated multivariate
analyses of variance procedure (ANOVA) with two
between (age and language groups) and one
within (memory condition: immediate and delayed
recall) effects was implemented. The results
yielded significant (a=0.05) main effects for lan-
guage. F(1, 96)=7.17. p=0.009. age. F(2.
96)=12.97, p=0.0001, and memory condition.
F(1,96)=97.22, p=0.0001 across groups. Overall.
subjects recalled more ideas during the immediate
recall as compared to the delayed recall condition.
Performance on paragraph recall was better for
the English speakers as compared to the Greek
speakers. Age had an effect on paragraph recall
performance and the patterns of performance
were different across the age groups as indicated
by the age and memory condition interaction, F(2,
96)=3.45, p=0.026. The interactions between
language and memory condition (immediate and
delayed recall) and language, age. and memory
condition were not statistically significant, F(1,
96)=2.68, p=0.105, partial Eta squared=0.027,
power=0.368 and F(2, 96)=0.317, p=0.729
partial Eta squared=0.007. power=0.099,
respectively. Table 2 presents the mean scores for
each group of participants according to language.
Figure 1 is a graphic display of the performance
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Figure 1
Performance of the two language groups on the
two memory tasks (1. immediate, 2. delayed).

across language groups on the two memory
conditions.

In order to further analyze the main effect of
age, preplanned Heimert univariate contrasts
(Bonferoni a/k=0.05/2=0.025) were conducted to
determine which age groups contributed to the
significant multivariate main effect. The analyses
indicate that the younger group (under 50) and the
middle aged group (55-70) performed significantly
better than the older adult group (70 and older)
F(2, 96)=6.93, p=0.001. There was no significant
difference between the performance of the
younger and middle aged groups, F(1, 96)=2.75,
p=0.069. Pairwise comparisons conducted to
investigate the age groups by memory condition
interaction showed that the older group demon-
strated a greater degree of change between the
immediate recall condition and the delayed recall
condition as compared to the other two groups,

F(1, 60)=6.49, p=0.013. There was no significant
difference in the degree of change between the
immediate and delayed recall condition between
the younger and middle aged groups, F (1,
79)=3.78, p=0.73. Figure 2 is the performance
across languages per age on the 2 memory
conditions. Figure 3 is the performance according
to age per language group.

Effects of interference and retention scores

The percentage of retention for each story was
calculated per participant as follows:

(Delayed Recall Score/lmmediate Recall Sco-
re) x 100. MANOVA analyses (a=0.05) resulted in
a significant age effect, F(2, 96)=3.39, p=0.038.
Even though the mean retention score for the
English speaking group was higher, the difference
between the English and Greek speaking groups
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Figure 2

Graphic plot of performance on the 2 memory tasks
(1. immediate, 2. delayed) according to age groups
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Figure 3

Overall performance on the memory tasks according to language and age
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Table 2

Logical Memory | & Il per age and language group

Logical Memory |

Logical Memory il

Greek Speakers

Under 50 30.34 (5.89) 26.78 (8.01)

55-70 25.18 (7.92) 20.87 (7.70)

70+ 21.33 (5.89) 14.78 (5.67)

Marginal Means 24.87 (5.37) 23.22 (8.73)
English Speakers

Under 50 29.87 (4.95) 27.81 (5.45)

55-70 30.79 (6.54) 26.92 (7.33)

70+ 24.87 (5.37) 20.46 (5.52)

Marginal Means 28.49 (6.08) 25.09 (6.84)

Note. The score for Logical Memory | is the sum of the score for Stories A and B during the immediate recall condition;

for Logical Memory Il is the sum of the score for the two stories after the thirty minute delay.

Table 3

Retention percentages per story and per group

Retention % Story A

Retention % Story B

Greek Speakers
Under 50 84.52 (23.03) 89.36 (25.52)
55-70 77.55 (26.77) 94.23 (35.85)
70+ 79.28 (31.42) 60.90 (30.08)
Marginal Means 81.73 (26.36) 86.23 (31.00)
English Speakers
Under 50 84.17 (15.59) 105.20 (21.29)
55-70 85.90 (11.55) 87.53 (18.39)
70+ 80.18 (24.02) 87.54 (24.08)
Marginal Means 83.38 (22.69) 93.81 (22.63)
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Estimated Marginal Means

Table 4
Mean scores on immediate recall of Story A & B
Recall Story A Recall Story B
Greek Speakers
Under 50 16.36 (3.68) 14.33 (3.18)
55-70 12.91 (4.95) 10.77 (4.13)
70+ 9.40 (4.43) 8.27 (3.47)
Marginal Means 13.78 (5.03) 11.91 (4.30)
English Speakers
Under 50 15.12 (2.33) 14.75 (3.18)
55-70 15.86 (3.37) 14.92 (3.73)
70+ 12.33 (3.37) 12.53 (2.90)
Marginal Means 14.42 (4.44) 14.07 (3.70)
95.00
N
90.00 h ] Language
N —_ greek
, ™ — Us
85.00 e
80.00 \
T l\\.
75.00 N
70.00
| \
under 50 55-70 70+
Groupage
Figure 4

Retention scores per language group according to age
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was not statistically significant, F(1, 96)=2.96,
p=0.089, partial Eta squared=0.03, power=0.398.

As seen in Table 2, retention scores averaged
at 77% for the older adult group, 86% for the middle
aged group, and 90% for the younger adult group,
across language groups. Preplanned univariate
comparisons (Bonferoni a/k=0.05/2=0.025) indi-
cate that the significant difference in retention
occurred between the younger adult and the older
adult groups, F(2,96)=13.83, p=0.011. There was
no significant difference between the younger and
middle adult groups or the middle aged and older
adult groups, F(1, 96)=4.51, p=0.356 and F(1,
96)=9.327, p=0.105 respectively. Table 3 displays
the retention scores per group. Figure 4 is a graphic
display of the retention performances.

4. Discussion

The purpose of the present study was to
investigate paragraph recall abilities in Greek
(Cypriot) and English (American) subjects across
three age groups: young adults under 50, middle
age adults ages 55-70, and older age adults over
70. It was hypothesized that language and age will
have an effect on paragraph recall abilities during
immediate and delayed recall performance. The
results indicate that the speakers of Greek who
participated in this study recalled around 4-5 ideas
less than their English speaking counterparts on
both conditions (immediate and delayed recall
conditions) of the paragraph recall task. Other
researchers also reported the effects of linguistic
factors affecting neuropsychological test perfor-
mance during cross cultural research (Gasguoine,
1999. Kennepohl, 2004. and Neil, 1999).

In the present study, it is not possible to
delineate the exact contribution of culture vs.
language. The two groups lived about 10,000 km
apart in different parts of the world. While great care
was given in selecting participants with similar life
styles and educational backgrounds, there is no
doubt that underlying cultural differences occurred
between the two groups. The stories were originally

written in English and subsequently translated and
adapted into Greek. Part of the difference between
the two groups in encoding auditory verbal
contextual information could be aftributed to the
fact that the original stories were written towards a
different audience (both linguistically and culturally).
So even though the stories were translated and
adapted into Greek, the English speaking subjects
had the “home advantage” so to speak. The
present results are consistent with the context-
process hypothesis (Wagner & Hayes, 2005).
Drawing logical conclusions is influenced by
culturally available schemata. What one thinks
about, has some influence on how one thinks
{(Wagner and Hayes, 2005). Consequently, there is
interplay between context (what) and process
(how). In the present study, the context of the
stories may have influenced the process, namely
the encoding of the textual information.

One aspect of language that may have
influenced the performance of the Greek speakers
relates to the use of the Greek-Cypriot dialect
spoken in the greater Nicosia area. Greek Cypriots
receive all of their formal education in modern
standard (mainland) Greek. The standard Greek is
used during formal social and business dealings
and in all written communication (both formally and
informally since the dialect does not exist in written
form). However, to some extend, most Cypriots use
some aspects of the Greek-Cypriot dialect during
daily social interactions. The dialect has differences
(from modern standard Greek) not only in
phonology (and pronunciation), but also in syntax,
morphology, and semantics. Therefore it could be
argued that the Greek dialect used during daily
activities influenced the encoding and subsequent
recall of the paragraphs which are simifar in style to
the written format found in magazine and news-
paper articles. Familiarity and daily use and mastery
of the standard Greek dialect and of the paragraph
format could have influenced recall. Future studies
may want to include a group of native speakers of
standard Greek in order to investigate the exact
contribution of the Greek Cypriot dialect in
paragraph recall tasks.
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In addition to language, age played a
significant role in memory performance during
both the immediate and delayed recall conditions.
Older Greek and English speaking participants
over 70 recalled significantly fewer ideas than their
younger counterparts (subjects in the middle age
and young adult groups) during the immediate and
the thirty minute delayed conditions. The per-
formance of participants in the young aduit and the
middle aged groups was similar. While this study
is the first study investigating paragraph recall
performance in Greek-Cypriot participants, the
present findings are consistent with previous
studies reporting observable significant declines in
memory performance after 70 in English speaking
participants (Craik, 1991. Kasniak, Poon & Riege,
1986. Lezak, 1995).

The present findings suggest that aging
probably played a role during the initial encoding
of information which in turn influenced the sub-
sequent recall of ideas. Previous research with
English speakers demonstrated similar patterns (to
this study) during paragraph recall performance on
the Logical Memory tests (Constantinidou & Baker,
2002. Price et al., 2004). Hence, the results are
consistent with the processing capacity hypo-
thesis, suggesting that the aging may have a large
impact on the initial encoding of textual information
(Price et al, 2004. Haaland et al., 2003). Fastenau
et al, 1996).

The performance of older adults on the delayed
recall condition is suggestive of a greater degree of
retroactive interference effect in comparison to
subjects under age 70. Future research should
incorporate a recognition paradigm to determine if
the retroactive interference effect was due to
retrieval difficulties or due to a higher rate of for-
getting in the older adult population.

Conclusions and Clinical implications

Native language and culture-related experi-
ences more broadly can influence neuropsycho-
logical performance. Given the effects of injury and
disease on memory abilities, memory testing plays

an integral role during neuropsychological
assessment. While there are several sensitive
neuropsychological measures designed for
English speaking patients, there is a scarcity of
culturally appropriate tools designed for Greek
speakers. Fortunately there is a trend in the past 10
years to adapt and norm tests into other
languages. However, the Greek speaker from
Nicosia, Cyprus and the Greek speaker from
Astoria, New York for exampie have different
linguistic and cultural influences that may affect
their contextual and linguistic schemata and their
performance on paragraph recall tasks. The
present study points (one more time} to the need
for population-specific normative data. Lack of
culturally and age appropriate norms can result in
overestimation or underestimation of cognitive
abilities.

In the present study, Greek-Cypriot partici-
pants as a group did not perform at the same level
as their English counterparts during the immediate
recall and delayed recali conditions. The two
groups were matched on important variables such
as years of education, health, general socio-
economic status. However, while years of
education were similar, it does not imply that the
two groups had the same educational experiences.
Furthermore, differences between the linguistic
structure of the Greek [anguage, the effects of the
Greek-Cypriot dialect, and familiarity with the
contextual information of the paragraphs could
have influenced performance.

In addition to language, age contributed to
performance changes across participant groups.
While the age effects can be attributed in part by
the neuropathology of normal aging, other factors
can contribute to some of the different patters in
performance noted between age groups. Ardilla et
al. (2000) discussed the potential contribution of
the cohort effects. The cohort effects refer to the
unique experiences including specific educational
experiences, of a group of people born at the same
time or interval of time and the historical events or
time effects that impact on developmental abilities,
and may include changes in educationa! policy/
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practices (Ardilla et al., 2000). Based on this
theory, people born during the same period of
history share many common experiences; con-
sequently, differences between people born at
different times may reflect the different influences
operating on different cohorts rather than age
differences per se.

Limitations and future research

The present study is part of a systematic line of
research in adult language and cognitive abilities
with Greek participants. Given the modest sample
sizes, the authors placed great effort in creating
homogeneous groups. While this is one of the
strengths of this study it also poses limitations in
the generalization of the results. The results of the
present study should be treated as preliminary until
follow-up studies with larger sample sizes are
conducted.

Further research is needed in this area that will
include larger samples from a variety of edu-
cational and socioeconomic strata as these
variables can influence memory performance. Ad-
ditional samples representing diverse geographical
regions would help avoid potential regional effects
and provide a broader population representation.
In addition, the interaction between age, language,
and gender would be a fruitful line of investigation.

The paragraphs utilized in the present study
were translated and adapted from the original
English format of the test. This was done in order
to maintain certain aspects of the test integrity.
Future studies may consider generating stories
that relate more to the cultural schema of the
Greek speakers. In doing so, great care should
need to be given to maintain the syntactic com-
plexity, factual information structure, and demands
on episodic memory of the current stories.

The assessment of paragraph recall abilities is
an important aspect of ciinical memory evaluation.
Consequently, this line of research provides
information on cross cultural effects in relationship
to the interplay between language, cognition, and
culture. In addition, it offers the opportunity for

much needed normative data for clinicians working
with Greek-speaking patients.
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Appendix A
Stories for Logical Memory
Note that the information units are separated by slashes (/). Each paragraph consists of 25 information
units and each unit recalled correctly is worth one point.

Original Story A

Anna/Thompson/of South/Boston/, employed/as a cook/in a school/cafeteria/, reported/at the City
Hall/Station/that she had been help up/on State Street/the night before/and robbed/of fifty-six dollars/.
She had four/small children/, the rent was due/, and they had not eaten/for two days/. The police/,
touched by the woman's story/, took up a collection/for her/.

Original Story B

Robert/Miller/was driving/a ten-ton/truck/down a highway/at night/in the Mississippi/Delta/, carrying
eggs/to Nashville/, when his axle/broke/. His truck skidded/off the road/, into a ditch/. He was
thrown/against the dashboard/and was badly shaken/. There was no traffic/and he doubted that help
- would come/. Just then his two-way radio/buzzed/. He quickly answered/, “This is Grasshopper”/.

Greek Version of Story A

H Avwa/Owpd/and myv Katw/MNdgo/, nou epyaldtav/oav Layeiplooq/os kapeTépia/evog OXOAEiou/,
KaréBeoe/oTo grabudé/mg aotuvouiag/, 6Tl mg emitéBnkav/omy 036 EheuBepiag/ro nponyoupevo Bpa-
du/kat g Exhegav/mevivia-£EL Aipeg/. Eixe TEooepa/uikpd nadid/nou dev eixav edeyyia dUo Pepeg/kat
xpwatouoe kat To evoikio/. H aoTtuvopia/, euaiodnronomnuévn and my toropia Tng yuvaikag/, Ekave
£€pavo/yl authy/.

Greek Version of Story B

0 Kwotag/Oeodwpou/, 0dnyouce/ro Bpadu/otov autokivnTédpouo/popmmyd/twv 10 Tovwv/, omv
neptoxn/Aeukdpwyv/, uetTapépovrag auya/orn Aakataua/, étav éomace/o agovag Tou popTnyou/.
To poptnyo YAiotpnoe/and tov dpouo/o’ va xavrdaxy/. O idlog ktunnoe/oTo napddupo/kar Tapa-
kouwr|Onke doxnua/. Aev unmpxe kivnon/kal aueEéRarie av Ba epxotav Bonbela/. Zagpvikd o aoup-
HaTog Tou/ktunnoe/. Avranokpibnke Aéyovrag/«Edw Axpidar/.
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H eni8paon tn¢ nAikiag xat ¢ yAdooag otny wkavetunta
avAKAN 016 L0TOPLOY: MPOKATAPKTIKG anoteAéopata

®oH KQNITANTINIAOY'

MAPIA |QANNOY

H napouca epyacia eEeTale My enidpacn TG UNTPIKAG YAWSOAG KAt TG nAL-
MNEPINHWH KaG oMY KAVOTNTA GVAKANONG OUVTOpWY 1oToptwy. To Seiyua anoteheoav 60

@Topa pe PNTPIKY YAwooa Ty EMnvikn kat 45 dToua pe pntpikn yAwooa my
AYYAIKT, XWPIOHEVOL OE TPELG UNOOUABEG: aTopa nAkiag 17-50 ETWV. ATOMA 55-70 ETWV KAl NAKIWHEVOL
Qv Twv 70 £TdV. Katd péoo 6po ot EAANVEG avakGAEoav ONpAVTKG Ay0TEPQ OTOIXEIQ QMo Ta ATOHA JE
HNTEIKR YAGOOQ TNV AYyAIKT), TG00 OTN OUVBTKN QUEOG 600 KAt 0N ouVBNKN kaBUOTEPNHEVNG QVAKAN-
one. InuavTikn enidpao eixe eniong n nAikia oToug 8uo deikTeq avakAnong. Ta anoTeAEOpATa Unoypau-
HIZoUV TNV avaykaleTNTa SUAROYNG EKTEVWY TUMIKWV BEBOPEVWY. TOUAAXIOTOV Yia SOKINATEG AEKTIKNG
PVAHNG, O€ MANBUOLOUG PE SIAPOPETIKT YAWOOIKT) KQL MTOAITIOHIKT TPOEAEUDT).

AEEeiC-KAESIG: MV, HAkia, AekTikr avakAnen, Mwookd nepiBaihov

1. AleuBuvon enixotvwviag: Turjpa Wuxohoyiag, Naveriomiuo Kunpou.
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