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Abstract

Code-based algorithms are crucial tools in the detection of dementia using electronic health record
(EHR) data, with broad applications in medical research and healthcare. Vassilaki et al.'s study explores
the efficacy of code-based algorithms in dementia detection using HER-data, achieving approximately
70% sensitivity and positive predictive value. Despite the promising results, the algorithms fail to detect
around 30% of dementia cases, highlighting challenges in distinguishing cognitive decline factors. The
study emphasizes the need for algorithmic improvements and further exploration across diverse
healthcare systems and populations, serving as a critical step toward bridging gaps in dementia care
and understanding.
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Code-based algorithms, especially in the context of electronic health record (EHR) analysis, are
computational strategies programmed to recognize and categorize health conditions like dementia
using specific codes[1, 2]. These codes can include the International Classification of Diseases (ICD)
codes, prescription identifiers, procedural tags, and other universally recognized markers. Their
prominence in contemporary healthcare and medical research has surged due to the widespread
digitalization of health records and the concomitant data deluge. With EHRs becoming ever more
extensive and accessible, they provide an invaluable pool for health data analysis and medical research.
They facilitate large-scale observational research and epidemiological studies, from identifying and
tracking diseases to understanding healthcare resource utilization and predicting health outcomes in
real-world settings[3, 4]. Cohorts assemble from EHR more generalisability to clinical populations than
de novo recruited cohorts or trial participant samples which are subject to substantial selection.

Nevertheless, several challenges and uncertainties persist with routinely collected data, one being the
way dementia diagnoses are defined and ascertained through algorithms. Their precision is largely
reliant on the integrity of the source EHR data, which may be compromised by inconsistent or
inadequate coding practices. Sensitivity to shifts in coding protocols over time could introduce
inaccuracies in trend analysis. Code-based algorithms usually focus on structured data, such as ICD
codes, potentially overlooking pertinent information embedded within unstructured components of
EHRs, like nuanced clinical observations or subtle indicators of disease progression[5]. While their
application is extensive, our grasp of code-based algorithms is not exhaustive. Strategies to augment
their accuracy, robustness, and aptitude for managing diverse and messy EHR data remain ongoing
areas of investigation.

Vassilaki et als study represents a valuable contribution to this discussion[6]. The study applied a code-
based algorithm to a cohort of 5,316 participants, aiming to identify dementia cases. It compared the
algorithm's performance against a reference standard diagnosis provided by the Mayo Clinic Study of
Aging (MCSA), evaluated the characteristics of false positives and false negatives, and examined the
overall efficiency of the algorithm in diagnosing dementia[6].

The study found that the algorithm identified dementia with a sensitivity and positive predictive value
of around 70%, demonstrating reasonably good accuracy[6]. However, the obvious limitation of the
algorithm is its failure to detect approximately 30% of dementia cases, whereby the misidentified
patients shared similar features. They are often older, more likely to have mild cognitive impairment

(MCI) at baseline and have higher comorbidity burden. This highlights the inherent difficulty in
distinguishing cognitive decline due to the progression of dementia, natural aging, or physical
comorbidities. Such misidentification also reflects the challenges faced by clinicians. Vassilaki et al.’s
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study suggests that demographic and health factors can be the potential avenues for future
adjustments[6]. While the study did not detail specific ways, it opens the door for potential
enhancements through the incorporation of unstructured EHR data via Natural Language Processing
(NLP)[7] or the inclusion of laboratory test data[8]. However, these improved algorithms may still face
a high percentage of misidentifications, given the extremely similar common features of false positives
or false negatives.

Vassilaki et al.’s study further gives insights into the practicalities and hindrances of using code-based
algorithms for dementia detection. It underscores the necessity to improve these algorithms to
minimize false negatives and positives and illustrates how various demographic and health factors
could be harnessed to fine-tune these tools. The practical implications of these scores, such as the
undue burden on healthcare systems from false positives and the neglect of needs from false
negatives, demand further exploration[9]. This underexplored dimension adds a layer of complexity to
the already intricate field of algorithm-driven case finding. The potential distortion of statistical values,
such as hazard ratios, due to a 30% error rate, also necessitates careful consideration in clinical research
and intervention assessments[5].

Lastly, as Maria Vassilaki’'s mentioned, we still lack comprehensive knowledge about code-based
algorithms’ performance across different healthcare systems and populations, considering the
variation in EHR practices and population health characteristics[6, 10, 11]. Evidence indicated that such
variation exist even within the same setting but between primary care and specialist care[12]. The true
potential and limitations of code-based algorithms, therefore, warrant further investigation and
validation from different countries or settings.

In conclusion, Maria Vassilaki et al.'s study not only contributes valuable insights into the application
and constraints of code-based algorithms in dementia detection but also stimulates further reflection
and inquiry into this multifaceted field. It's a step towards bridging the theoretical and practical divides,
opening new horizons for future research and improvements in dementia care and understanding.
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