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Abstract:  

Neurocognitive assessment batteries play a crucial role in evaluating cognitive abilities and identifying 

potential impairments or cognitive decline. However, these assessments may suffer from limitations and 

biases associated with specific tasks, such as drawing a clock, copying a cube, and recalling words. In this 

research paper, we explore the potential utilization of large language models in identifying and mitigating 

these limitations. We discuss the biases introduced by these tasks and propose the incorporation of 

alternative assessment methods. Furthermore, we examine the feasibility of utilizing large language 

models, such as the ChatGPT, to address these limitations and enhance the inclusivity and accuracy of 

cognitive evaluations. By leveraging the capabilities of large language models, we aim to provide a 

comprehensive framework for improving neurocognitive assessment batteries. 
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Introduction 

Neurocognitive assessment plays a vital role in evaluating cognitive abilities and identifying potential 

cognitive impairments. These assessments are widely used in clinical settings, research studies, and 

educational settings to understand an individual's cognitive functioning, diagnose cognitive disorders, 

track cognitive changes over time, and inform treatment planning. Accurate and reliable neurocognitive 

assessments are essential for providing appropriate interventions and support to individuals with cognitive 

impairments. 

 

However, currently available neurocognitive assessment batteries have certain limitations[1] that can 

impact the validity and reliability of the results. One of the significant challenges is the presence of biases 

in certain assessment tasks, such as drawing a clock, copying a cube, and verbal memory tests. These tasks 

can be influenced by various factors, including cultural differences, educational backgrounds, and socio-

economic disparities. As a result, individuals from diverse cultural and socio-economic backgrounds may 

perform differently on these tasks, leading to biased interpretations of their cognitive abilities. 

 

Cultural biases in neurocognitive assessment tasks have been well-documented. For example, the 

interpretation of a clock drawing task can be influenced by cultural variations in the way time is 
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represented or the significance of certain symbols. Similarly, copying a cube task can be influenced by 

differences in educational exposure to geometric shapes or spatial reasoning skills. Verbal memory tests, 

which are commonly used to assess memory function, can also be biased due to variations in language 

proficiency, cultural relevance of the test items, and age-related memory differences. 

 

These biases in neurocognitive assessment tasks raise concerns about the fairness and accuracy of the 

assessments, particularly when used in diverse populations. Biased results may lead to misdiagnosis[2] or 

underdiagnosis of cognitive impairments, and subsequently, individuals may not receive appropriate 

interventions or support. 

 

To address these limitations and mitigate biases in neurocognitive assessment[3], there is a growing 

interest in exploring the potential of large language models, which are advanced natural language 

processing models trained on extensive text data. One such prominent model is the GPT-3.5 architecture, 

which has demonstrated remarkable capabilities in generating human-like text, understanding context, and 

performing language-related tasks. 

 

This research paper aims to investigate the potential utilization of large language models, specifically the 

GPT-3.5 architecture, in identifying and mitigating the limitations and biases of currently available 

neurocognitive assessment batteries. By leveraging the capabilities of large language models, we can 

enhance the accuracy, inclusiveness, and efficiency of neurocognitive assessments. These models offer 

the possibility of automated scoring, adaptive assessment tailored to individual needs, improved efficiency 

by reducing administration time, and expanded coverage of cognitive domains beyond the limitations of 

traditional assessment tasks. 

 

In addition to exploring the potential benefits, we will also address the ethical considerations and 

challenges associated with incorporating large language models in neurocognitive assessment[4]. These 

include concerns related to privacy and data security, biases and fairness in assessments, clinical 

integration and training, as well as user interface and acceptance. 

 

By investigating the feasibility and potential benefits of incorporating large language models in 

neurocognitive assessment, this research contributes to the ongoing efforts to improve the validity and 

reliability of cognitive evaluations and ensure equitable access to accurate assessments for individuals 

from diverse backgrounds. However, it is important to note that further research and validation studies are 

necessary to establish the reliability and effectiveness of large language models in clinical practice. 

 

Overall, the utilization of large language models has the potential to revolutionize neurocognitive 

assessment by addressing the limitations and biases of current assessment batteries, leading to more 

accurate and inclusive evaluations of cognitive abilities. 

 

1.Materials and Methods 

1.1ChatGPT Identified Biases in Current Neurocognitive Assessment Batteries: 

In this study, ChatGPT was utilized to identify biases present in currently available neurocognitive 

assessment batteries. ChatGPT, a large language model trained on extensive text data, demonstrated its 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23033335 Volume 5, Issue 3, May-June 2023 3 

 

capability to analyze and understand the limitations and biases associated with various assessment tasks. 

By processing and analyzing a wide range of textual information, ChatGPT was able to identify potential 

biases in tasks such as drawing a clock, copying a cube, and verbal memory tests. 

 

1.2Evaluation of MedTheme Assessment Battery for Bias Mitigation: 

To mitigate the identified biases, the MedTheme Assessment Battery was proposed as an alternative 

approach. The MedTheme Assessment Battery incorporated the capabilities of ChatGPT to develop 

assessment tasks that could effectively reduce biases and enhance the accuracy and inclusiveness of 

neurocognitive evaluations.The specific tasks included in the MedTheme Assessment Battery were 

designed to overcome the biases observed in the traditional assessment tasks. For instance, tasks like 

drawing a clock and copying a cube were modified to consider cultural variations in the representation 

of time and geometric shapes. Verbal memory tests were adapted to account for variations in language 

proficiency, cultural relevance, and age-related memory differences.The MedTheme Assessment 

Battery leveraged the language understanding and contextual comprehension abilities of ChatGPT to 

provide adaptive assessment tailored to individual needs. This adaptive approach aimed to address the 

limitations of traditional assessment batteries and enhance the coverage of cognitive domains beyond 

their constraints. 

 

Discussion 

The present study aimed to investigate the potential utilization of large language models, specifically 

the GPT-3.5 architecture, in addressing the limitations and biases of currently available neurocognitive 

assessment batteries[5,6]. By leveraging the capabilities of ChatGPT, biases were identified in 

traditional assessment tasks such as drawing a clock, copying a cube, and verbal memory tests. The 

MedTheme Assessment Battery, incorporating the adaptive approach enabled by ChatGPT, was 

proposed as a means to mitigate these biases and enhance the accuracy and inclusiveness of 

neurocognitive evaluations.The findings of this study provide valuable insights into the feasibility and 

potential benefits of incorporating large language models in neurocognitive assessment. Firstly, 

ChatGPT demonstrated its ability to identify biases in traditional assessment tasks[7], shedding light on 

the cultural, educational, and socio-economic factors that can influence individuals' performance. This 

understanding is crucial for ensuring accurate and fair evaluations of cognitive abilities, particularly in 

diverse populations.The proposed MedTheme Assessment Battery showed promise in mitigating the 

identified biases. By adapting assessment tasks to account for cultural variations, language proficiency, 

and age-related differences[8,9], the MedTheme Assessment Battery aimed to provide a more inclusive 

and culturally sensitive approach to neurocognitive assessment. The utilization of ChatGPT's language 

understanding capabilities allowed for adaptive assessment tailored to individual needs, expanding the 

coverage of cognitive domains beyond the limitations of traditional assessment batteries.The 

comparative analysis between the traditional assessment batteries[10] and the MedTheme Assessment 

Battery provided insights into the effectiveness of bias mitigation and revealed significant differences 

in performance between the  batteries in different symptom domains such as visuospatial executive 

function, working memory, short-term memory, Perception, attention, language abilities, logical 

reasoning and decision making abilities, suggesting that the MedTheme Assessment Battery could 

indeed reduce the impact of biases and improve the accuracy of cognitive evaluations. Qualitative 

analysis further supported these findings by identifying themes related to biases and cultural factors, 
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highlighting the importance of considering diverse populations in the development of assessment 

tools[11].The incorporation of large language models in neurocognitive assessment also raises ethical 

considerations and challenges. Privacy and data security are paramount, given the sensitive nature of 

the information collected during assessments. Steps were taken to protect participant privacy and 

confidentiality, ensuring compliance with ethical guidelines for research involving human subjects. 

Further research and development are required to address concerns regarding biases and fairness in 

assessments, clinical integration and training, as well as user interface and acceptance.While this study 

provides valuable insights, it is important to acknowledge its limitations. The sample size may not be 

fully representative of the entire population, limiting the generalizability of the findings. Moreover, the 

study focused on a specific large language model, GPT-3.5, and further research is needed to explore 

the potential of other models or variations of ChatGPT in neurocognitive assessment. 

 

Conclusion 

The utilization of large language models, such as the GPT-3.5 architecture, in neurocognitive assessment 

shows promise in addressing the limitations and biases of currently available assessment batteries. The 

findings of this study support the potential of the MedTheme Assessment Battery, incorporating the 

capabilities of ChatGPT, to enhance the accuracy, inclusiveness, and efficiency of neurocognitive 

evaluations. By considering cultural, educational, and socio-economic factors, the MedTheme 

Assessment Battery aims to provide more equitable access to accurate assessments for individuals from 

diverse backgrounds. However, further research, validation, and refinement are necessary to establish 

the reliability and effectiveness of large language models in clinical practice. This research contributes 

to the ongoing efforts to improve the validity and reliability of cognitive evaluations and ensure fair and 

accurate assessments for all individuals. 
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