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© Alzheimer's disease (AD) and given that neuropathological changes occur in brain areas, especially

temporal areas, before the onset of AD clinical symptoms, and there is a functional relationship between
these regions and the cognitive functions including spatial working memory (SWM), pattern recognition
memory (PRM), and paired associates learning (PAL), this study aims to investigate these three functions
in the children of parents with AD and healthy parents.
[VETTYE This is a comparative study. The statistical population consists of the children of parents aged
30-55 years referred to a neurology clinic in Tehran, Iran, in 2022. Of these, 55 children were selected
using a convenience sampling method; 31 were the children of AD parents and 24 were the children
of healthy parents. They were evaluated using three tests from the Cambridge neuropsychological test
automated battery (CANTAB), including SWM, PRM, and PAL. The data were analyzed in SPSS software
using independent t-test and Mann-Whitney U test.
[(EST® Regarding the SWM performance, there were significant differences in the items of between
errors (control group: 14.21+12.21; AD group: 34.58+22.69) and total errors (control group: 12.96+9.3;
AD group: 37.03+22.22) between the two groups (P<0.01). Regarding the PRM performance, there
were significant differences between the two groups in two items of mean latency (control group:
1917.17+364.03; AD group: 2186.94+445.15, P=0.020) and percent correct (control group: 96.33+4.44;

Key words: AD group: 84.39+8.93; P=0.001). There were no significant differences in the mean correct and incorrect
Cognitive function, latencies in the PRM test (P>0.05). Regarding the PAL performance, there were significant differences
Working memory, in all three items of first trial memory score (control group: 23.08+1.59; AD group: 17.65+4.32), mean
Alzheimer’s disease : errors to success (control group: 0.54£0.36; AD group: 2.31+1.83), and total errors (control group:
extended abstract, © 4.5442.87; AD group: 17.10+1.83) between the two groups (P<0.01).

Children of AD, ¢ [&TTITERT The PAL, PRM, and SWM of the children of AD and non-AD parents are different which may
SWM, PAL, PRM © be considered as the indicators of AD.
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Introduction

Izheimer's disease (AD) is one of common
neurodegenerative disorders, characterized
by a slowly progressive loss of memory
and cognitive impairments. Some brain
regions, notably the temporal areas, are
involved in AD. These affected brain regions are related
to cognitive functions such as spatial working memory
(SWM), pattern recognition memory (PRM), and paired
associates learning (PAL). These cognitive processes play
crucial roles in daily functioning. This study aims to assess
the performance of these three cognitive functions in the
children of parents diagnosed with AD and healthy parents
using the Cambridge neuropsychological test automated
battery (CANTAB). By comparing the cognitive perfor-
mance between these groups, we aimed to identify poten-
tial early markers that can be indicatives of the AD risk.

Method

In this comparative study, participants were 55 children,
31 children of parents diagnosed with AD and 24 chil-
dren of healthy parents, recruited from a neurology clinic
in Tehran, Iran. Inclusion criteria for the healthy group
were having parents with no history of traumatic brain
injury, major psychiatric disorders, vascular dementia,
brain tumors, neurological disorders (such as Parkinson's

disease), or orthopedic disorders that could impede test
performance. Additionally, participants underwent neu-
rocognitive tests to ensure cognitive competence for the
study assessments. The tests assessed three cognitive
domains: SWM, PRM, and PAL utilizing the CANTAB
method. These tests were administered under controlled
conditions, ensuring standardized testing procedures for
all participants. Statistical analyses were performed in
SPSS using independent t-test and Mann-Whitney U test
to examine the differences in cognitive performance be-
tween the two groups.

Results

Table 1 shows the mean scores of SWM, PRM, and PAL
in two study groups. Regarding the SWM, there were
significant differences between the two groups in the
items measuring between errors and total errors. These
differences indicated a distinctive SWM domain among
the children of AD patients. The PRM did not show sig-
nificant differences between the two groups in mean cor-
rect latency and mean incorrect latency (P>0.05), but the
difference was significant in mean latency and percent
correct (P<0.05). This suggests a comparable PRM be-
tween the children of AD and healthy parents. The PAL
performance demonstrated significant differences in all
three parameters (first trial memory score, mean errors
to success, and total errors) assessed between the two
groups (P<0.01). These findings indicate potential cogni-

Table 1. The mean scores of SWM, PRM, and PAL in two study groups

Variables MeanzSD
Group Control (n=24) AD (n=31) ’
Between errors 14.21+12.21 34.58+22.69 0.001
SWM Total errors 12.9649.3 37.03+22.22 0.001
Strategy 31.380.82 33.65+1.09 0.100
Mean latency 1917.174364.03 2186.94+445.15 0.020
Mean correct latency 1884.94+337 2037.09+363.84 0.091
PRM
Mean incorrect latency 2385.144729.12 2903.02+1210.05 0.200
Percent correct (%) 96.33+4.44 84.39+8.93 0.001
First trial memory score 23.08+1.59 17.65%3.32 0.001
PAL Mean errors to success 0.5420.36 2.31£1.83 0.001
Total Errors 4.54+2.87 17.10+£1.83 0.001
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tive markers associated with AD susceptibility among the
children of affected parents.

Conclusion

The observed differences in SWM and PAL between
the children of AD parents and healthy parents can indi-
cate the factors that may be associated with the AD risk.
However, the absence of significant differences in PRM
between the two groups in mean correct and incorrect la-
tencies. Although this cognitive domain did not exhibit
significant difference, it remains crucial to conduct more
studies to assess its association with AD. In this regard,
further longitudinal studies involving a different cognitive
functions are recommended to expand these findings for
more robust predictive models of AD onset.
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2. Magnetic Resonance Imaging (MRI)
3. Spatial Working Memory (SWM)

4. Pattern Recognition Memory (PRM)
5. Recollection

6. Familiarity

7. Functional magnetic resonance imaging (fMRI)
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10. Mini-mental State Examination(MMSE)
11. Cambridge Neuropsychological Test Automated Battery
(CANTAB)

8. Paired Associated Learning (PAL)
9. National institute on aging and Alzheimer’s association (NIA-
AA2011)
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14. Addenbrooke's Cognitive Examination (ACE)

15. Clinical dementia rating

12. G*power3
13. Hamilton Rating Scale for Depression (HRSD)
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16. Total errors

17. Mean correct latency

18. Mean incorrect latency

19. Mean latency

20. Percent correct

21. First trial memory score

22. Mean errors to success

23. Shapiro-wilk test

24. Independent Samples T-Test
25. Mann-Whitney U test
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26. Between errors

27. Total errors

28. Mean correct latency
29. Mean incorrect latency
30. Mean latency

31. Percent correct

32. First trial memory score

33. Mean errors to success
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46. Delpolyi

47. Mueller
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37. Spatial span test
38. Harel

39. Nanda

40. Free recall

41. Face-name

42. Cacciamani

43. Egerhazi
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