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Abstract

Objectives: Considering that there is an increasing need for diagnostic symptoms to help reliably predict
Alzheimer's disease. On the other hand, since neuropathological changes appear in brain areas, especially
temporal areas before the onset of clinical symptoms, and there is a functional relationship between these
structures with cognitive functions including spatial working memory (SWM), pattern recognition memory
(PRM), and paired associated learning (PAL), we aimed to investigate these three functions in the children
of people with Alzheimer's disease and children of normal people, using a CANTAB computerized test set.

Materials and methods: The current research design was comparative. The statistical population of the
current study was individuals with the age range of 30 to 55 years in Tehran in 1401. The research sample
consisted of 55 people who were selected using the available sampling method. In this study, 31 people
were the children of people with Alzheimer's disease, and 24 people were the children‘of normal people,
who were referred to the neurology clinic. They were evaluated using three tests from the automatic set
of Cambridge neuropsychological assessment, including SWM, PRM, and PAL, and the results were
evaluated using SPSS software and independent T-test and its non-parametric equivalent (Mann-Whitney
U) were compared between two groups.

Results: The results of this study showed significant differences in‘spatial working memory performance
in two out of three items: between-conditions errors (normal children: 14.21 + 12.21; children of
Alzheimer's patients: 37.03 + 22.22) and total error (normal children: 12.96 + 9.3; children of Alzheimer's
patients: 37.03 £ 22.22) between the groups (P<0.01)..In visual recognition memory performance, there
were significant differences in two items: mean delay (normal children: 1917.17 + 364.03; children of
Alzheimer's patients: 2186.94 + 445.15) and.percentage of correct responses (normal children: 96.33 +
4.44; children of Alzheimer's patients: 84.39.£ 8.93) between the two groups. There was no significant
difference in the mean delay for correct responses-and the mean delay for incorrect responses (P>0.05).
In continuous paired associate learning performance, there were significant differences in all three items
examined: memory score'(normal children: 23.08 + 1.59; children of Alzheimer's patients: 17.65 + 4.32),
mean error for success (normal children: 0.54 + 0.36; children of Alzheimer's patients: 2.31 + 1.83), and
total error (normal children: 4.54 + 2.87; children of Alzheimer's patients: 17.10 + 1.83) between the two
groups (P<0.01).

Conclusion: Differences in PAL, PRM performance, and SWM between the children of Alzheimer's and
non-Alzheimer people might be considered as signs of Alzheimer's disease.

Keywords: Cognitive Function; Working Memory; Alzheimer disease offspring



Extended abstract

Introduction and Objectives: Alzheimer's disease represents a formidable challenge in the realm
of neurodegenerative disorders, primarily due to its gradual and elusive onset. Recent studies have
highlighted the significance of preclinical neuropathological alterations, particularly in the
temporal brain areas, as precursors to the emergence of clinical symptoms. These structural
changes, preceding cognitive decline, present an opportunity for early intervention and prediction
of Alzheimer's disease. The relationship between these affected brain regions, notably the temporal
areas, and cognitive functions such as Spatial Working Memory (SWM), Pattern Recognition
Memory (PRM), and Paired Associated Learning (PAL) motivated our.investigation. These
cognitive processes play crucial roles in daily functioning and have been associated with specific
brain areas affected in Alzheimer's disease progression. Our primary objective was to
comprehensively assess the performance of these cognitive domains in a cohort comprising
offspring of individuals diagnosed with Alzheimer's disease and_a control ‘group consisting of
offspring from healthy individuals. Utilizing the CANTAB. computerized test set facilitated a
standardized and precise evaluation of these cognitive functions. By comparing the cognitive
performance between these groups, we aimed to identify. potential early markers or differences
indicative of Alzheimer's disease risk.

Method: The sample comprised 55 participants, with 31 being offspring of individuals diagnosed
with Alzheimer's disease and 24 being offspring of healthy controls, recruited from a neurology
clinic. Inclusion criteria encompassed individuals without a 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 neurocognitive evaluations to ensure cognitive competence for the study assessments.
The assessments encompassed three cognitive domains: SWM, PRM, and PAL utilizing the
Cambridge neuropsychological assessment tools. These tests were administered under controlled
conditions, ensuring standardized testing procedures across all participants. Statistical analyses
were performed using SPSS, employing both independent T-tests and their non-parametric
equivalents (Mann-Whitney~U) for inter-group comparisons, establishing any significant
differences«in cognitive performance between the offspring of Alzheimer's patients and healthy
controls.

Results:“The analysis revealed significant differences in cognitive performance between the
offspring of individuals with Alzheimer's disease and the control group. Specifically, SWM
assessments displayed significant differences in two of the three parameters evaluated between the
groups. These differences indicated a distinctive cognitive pattern within the SWM domain among
the offspring of Alzheimer's patients. Contrarily, PRM did not exhibit statistically significant
differences between the two groups (P > 0.05). This lack of significant variation suggests a
comparable PRM performance between the offspring of Alzheimer's individuals and the healthy
control group. PAL performance demonstrated significant discrepancies across all three parameters
assessed between the two groups (P < 0.01). These findings underscore a substantial cognitive



divergence within the PAL domain, indicating potential cognitive markers associated with
Alzheimer's disease susceptibility among the offspring of affected individuals.

Table 2: Working memory results comparing two groups: offspring of individuals with Alzheimer's and normal
people

Mean+SD
Spatial Memory between Errors 14,21 +12.21 34.58 + 22.69 0.001
N\
Total Errors 12.96 +9.3 37.03 £22.22 4 0.001
Strategy 31.38 £ 0.82 33.65 £:1.09 0.1
AN

Pattern Mean latency 1917.17% 364.03 2186.94+445.15 0.02
Recognition <

Mean latency for correct 1884.94+ 337 2037.09+ 363.84 0.091

response

\
AN

Mean latency for 2385.14+ 729.12 2903.02+ 1210.05 0.2

incorrect response

Correct response (%) 96.33+ 4.44. 84.39+ 8.93 0.001
Paired Associated Memory first tries score 23.08 £1.59 17.65 + 3.32 0.001
Learning

Mean error of success v 0.54+.0.36 2.31+£1.83 0.001

Total Errors 454 +2.87 17.10£1.83 0.001

Discussion and Conclusions: The observed differences in SWM and PAL performances between
the offspring-of Alzhe¢imer's patients and the control group provide insights into the risk-factors
that might be assoeiated with Alzheimer's disease. These findings align with emerging evidence
suggesting that alterations in cognitive functions manifest before the onset of clinical symptoms.
However, the:absence of significant differences in PRM between the two groups warrants further
investigation. While this particular cognitive domain did not exhibit substantial disparities in the
present study, it remains crucial to explore additional cognitive functions and their association with
Alzheimer's disease. Comprehensive assessments encompassing a broader spectrum of cognitive
domains may offer additional insights into the disease trajectory and aid in the identification of a
comprehensive cognitive profile indicative of Alzheimer's disease risk. In conclusion, the findings
suggest that variations in specific cognitive domains, notably SWM and PAL, among the offspring
of individuals with Alzheimer's disease compared to controls, might serve as potential early
indicators of susceptibility to the disease. However, further longitudinal studies involving a larger



cohort and a broader range of cognitive functions are essential to corroborate and expand upon
these preliminary findings for more robust predictive models of Alzheimer's disease onset.
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