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\ BACKGROUND & OBJECTIVES

Subjective cognitive decline (SCD) refers to self- or informant-reported memory or
cognitive concerns despite normal test performance.

Recognizing SCD provides a critical window for early intervention, risk reduction, and
recruitment into prevention or clinical trials.

Because SCD lacks standardized diagnostic codes, and cognitive concerns are often
documented only in free-text EHR notes, it is frequently overlooked by traditional data
gueries.

Research examining documented cognitive concerns in electronic health records (EHRs)
at this early, preclinical stage remains limited.

Developing a taxonomy of cognitive concern themes:

* Provides a conceptual framework for characterizing early cognitive symptomes.

* Informs the design of structured intake forms and patient-reported measures.

e Supports systematic and standardized documentation in clinical workflows.

* Enables automated detection and monitoring of SCD in EHRs.

* Facilitates research on early detection, risk stratification, and intervention timing.

Objectives:

L] Develop large language model (LLM)-based pipeline to identify themes and sub-
themes of cognitive concerns among patients with SCD.

.« Develop and evaluate LLM-based classifier of cognitive concerns.

.« Analyze the distribution of cognitive concern themes and subthemes in SCD.

\ METHODS

Clinical setting, data source, & study population: EHR data from patients >65 years
undergoing first cognitive test at Mass General Brigham (Jan 1, 2019—Apr 10, 2024).
Inclusion criteria: normal first test scores, no prior cognitive decline, cognitive concern
in notes within 1 year. Final cohort: 2,175 patients.

Cognitive concern extraction: Two-stage LLM approach: Med42-v2-8B for high-
sensitivity screening; GPT-40 (Azure, HIPAA-compliant) for precision filtering.

Category extraction & summarization: Removed duplicates; split concern texts into
batches of 100; GPT-40 summarized and generated themes/sub-themes; consolidated
and reviewed by two experts.

Reference standards: Random 300 texts manually classified by two experts; conflicts
resolved by third reviewer; 100 for prompt refinement, 200 for evaluation.

Multi-class classification: Mapped concern texts to finalized themes/sub-themes using
GPT-40 and DeepSeek.

Evaluation: Compared GPT-40 vs. DeepSeek on 200 labeled texts using precision, recall,
and F1-score.

Statistical analysis: Calculated patient-level theme prevalence, sub-theme proportions
within each theme, and theme prevalence by socio-demographic characteristics.
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RESULTS

 LLM pipeline using Med42-v2-8B + GPT-40 achieved high precision (92.4%), recall (95.5%),

and F1-score (0.939) for identifying cognitive concerns.

e 7,033 unique cognitive concern texts were identified from 2,175 patients with SCD

* Analyzing a sample of 3000 unique concern text identified 12 themes and 40 sub-themes.

 GPT-40 demonstrated high annotation performance, achieving micro F1: 0.848 and macro
F1: 0.726 for theme classification, comparable to human annotators.

* Most frequent themes, including memory issues (68.5%), confusion/disorientation (25.9%),
language/communication (24.3%), impact of medical conditions/medications (20.9%), and

attention/concentration (20.6%).
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Table 1. Theme- and subtheme-level performance of large language models (LLMs) and human experts in
cognitive concern classification (n = 200)

 60% of patients had cognitive concerns spanning multiple themes; 8.8% exhibited issues

outside existing categories.

Theme Frequency

1. Memory issues

2. Confusion and disorientation

3. Language and communication issues

4. Impact of medical conditions and medications

5. Attention and concentration

6. Lack of insight, functional impact, and safety concerns

7. Family and caregiver observations & concerns

8. Behavioral and emotional changes

9. Executive functioning and problem solving

10. Cognitive processing speed

11. Awareness and adaptive strategies

12. Neurodegenerative disease concerns

13. Other or miscellaneous cognitive concerns

Micro Score Macro Score
Level Model/Expert — —
Precision (%) Recall (%) F1 Score Precision (%) Recall (%) F1 Score
GPT-40 90.7 79.7 0.848 80.5 71.5 0.726
DeepSeek 88.4 73.1 0.801 78.1 62.7 0.669
Category

Expert1 89.6 82.1 0.857 84.7 80.3 0.802

Expert2 94.0 83.4 0.884 85.6 72.6 0.775

GPT-40 85.0 70.8 0.773 771 63.7 0.658

DeepSeek 77.8 62.2 0.691 69.0 48.2 0.510

Subcategory

Expert1 84.2 74.3 0.789 77.5 70.7 0.710

Expert2 87.5 75.7 0.812 73.4 66.3 0.671
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Distribution of Cognitive Concern Themes by Sociodemographics

Age Group Sex
Memory issues Memory issues
Confusion and disorientation Confusion and disorientation
Language and communication issues Language and communication issues
Impact of medical conditions and medications Impact of medical conditions and medications
Attention and concentration Attention and concentration
Lack of insight, functional impact, and safety concerns Lack of insight, functional impact, and safety concerns
Family and caregiver observations & concerns Family and caregiver observations & concerns
Behavioral and emotional changes Behavioral and emotional changes
Executive functioning and problem solving Executive functioning and problem solving
Cognitive processing speed B 65-74 Cognitive processing speed
Awareness and adaptive strategies 75-84 Awareness and adaptive strategies B Female
Neurodegenerative disease concerns w85+ Neurodegenerative disease concerns Male
Other or miscellaneous cognitive concerns . . | . . Other or miscellaneous cognitive concerns | . . | | .
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Marital Status

Memory issues

Confusion and disorientation

Language and communication issues

Impact of medical conditions and medications
Attention and concentration

Lack of insight, functional impact, and safety concerns
Family and caregiver observations & concerns
Behavioral and emotional changes

Executive functioning and problem solving
Cognitive processing speed

Awareness and adaptive strategies
Neurodegenerative disease concerns

Other or miscellaneous cognitive concerns
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Not Married
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Confusion and disorientation

Language and communication issues A

Impact of medical conditions and medications
Attention and concentration

Lack of insight, functional impact, and safety concerns
Family and caregiver observations & concerns
Behavioral and emotional changes A

Executive functioning and problem solving
Cognitive processing speed A

Awareness and adaptive strategies -
Neurodegenerative disease concerns -

Other or miscellaneous cognitive concerns

Confusion and disorientation

Language and communication issues

Impact of medical conditions and medications
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Lack of insight, functional impact, and safety concerns
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Behavioral and emotional changes

Executive functioning and problem solving
Cognitive processing speed
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Education

Memory issues

B College and above
High school or some college
B Less than high school
Unknown
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Medicare
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B 1.1. Short-term memory loss
1.2. Progressive memory decline
1.3. Long-term memory loss
1.4. Unspecified memory concerns
BN 2.1. General confusion
2.2. Disorientation
BN 3.1. Word finding difficulties
3.2. Cognitive-communication disorders
3.3. Speech and fluency issues
3.4. Expressive aphasia
3.5. Other language and communication concerns
B 4.1. Medical conditions and neurological disorders
4.2. Post-surgical and medication-related cognitive changes
4.3. Other medical and medication concerns
Bl 5.1. Difficulty sustaining attention
5.2. Other attention and concentration concerns
B 6.1. Functional impairments
6.2. Safety concerns
6.3. Lack of insight
6.4. Other insight and functional concerns
Bl 7.1. Family reports of cognitive changes
7.2. Caregiver burden and stress
7.3. Other family and caregiver concerns
Il 8.1. Anxiety, emotional distress and frustration
8.2. Depression
8.3. Impulsivity and poor self-regulation
8.4. Other behavioral and emotional concerns
BN 9.1. Planning and organization
9.2. Problem solving
9.3. Decision-making and judgment
9.4. Impaired cognitive flexibility (alternating attention)
9.5. Other executive functioning concerns
10.1. Slowed cognitive processing
10.2. Other processing speed concerns
11.1. Self-reported concerns
11.2. Use of compensatory strategies
11.3. Other awareness and strategy concerns
BN 12.1. Fear of dementia or alzheimer's
12.2. Family history concerns
12.3. Other neurodegenerative concerns
Bl 13.1. Unspecified or unigue cognitive issues

100

1Mp

;mpalrment concerns

solving F€epor LS i

TOLLOWIDE T mitod % S

o nof s smnc OEDHON
dlf 1Cu”t1e§m

. CommunlcatlonaCtl_Vlty:l_ l
:meormatloﬁve l-eca l-

WOF S
noted

hkely moderate

judgment

ffice il history

e troub 1e S presents, i T
a l r e d v:iivbs Lvities commands
not i1ced reduced motor S t a t e S

gwmfunctlonalmmﬁs
1SSUS Sizene

contlinues
relate y d r
visual o recent. a

Mcognltlve

eeeeeee fog

' req%'ﬂlgns”ateverba
g braln‘”

ed

,,,,,,

‘ fo gettl g
ooooo ght
min:

f orge e t f U]-Wlfed
unable kS ?'ezsn'tp rOb lem cccccc sy

worsening a S s ln ce

cd fwmcult,

t 1Ctyoughut retrieval

Contlted cUes:

a areness 1mpairments

basellne

OOOOO

\, CONCLUSION

. < LLMs enable scalable detection of SCD from EHRs.
.| GPT-40 achieved higher classification performance than
DeepSeek; with accuracy comparable to human annotators,

supporting its use for large-scale cognitive concern analysis.

L Thematic analysis revealed memory issues as the most
frequent concern, followed by confusion and disorientation,
language/communication issues, and other cognitive functional

themes.

L Future work will link concern themes to dementia
progression in SCD and evaluate their utility for risk stratification

and early intervention.
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