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ABSTRACT

Given the scarcity of labeled corpora and the high costs of human annotation by qualified experts, clini-
cal decision-making algorithms in biomedical text classification require a significant number of costly
training texts. To reduce labeling expenses, it is common practice to use the active learning (AL) ap-
proach to reduce the volume of labeled documents required to produce the required performance. There
are two methods for categorizing articles: article-level classification and journal-level classification.
In this chapter, the authors present a hybrid strategy for training classifiers with article metadata such
as title, abstract, and keywords annotated with the journal-level classification FoR (fields of research)
using natural language processing (NLP) embedding techniques. These classifiers are then applied at
the article level to analyze biomedical publications using PubMed metadata. The authors trained BERT
classifiers with FoR codes and applied them to classify publications based on their available metadata.

INTRODUCTION

The vast corpus of biomedical literature accessible on PubMed poses a formidable challenge for research-
ers, healthcare providers, clinicians, and the general public when it comes to locating relevant informa-
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tion (Ghozali et al., 2022a). A standard search on PubMed yields hundreds to thousands of documents,
impeding physicians from promptly accessing pertinent data during patient care. Hence, the need arises
for a literature repository that is not only intuitive but also well-organized, ensuring ease of comprehen-
sion to aid clinical decision-making (Awais et al., 2023). Research has underscored the importance of
presenting large document collections in an easily digestible manner, underscoring the necessity for
human-friendly access (Bhuva & Kumar, 2023).

Machine learning stands as the predominant methodology for predictive analysis and data classifica-
tion, assisting individuals in making critical decisions. Machine learning algorithms undergo training
through instances wherein they assess historical data and derive insights from past experiences (Boo-
pathy, 2023). With repeated training on instances, these algorithms become proficient in recognizing
patterns that enable future predictions. At the core of machine learning algorithms lies data, and further
data generation is achievable through training on historical datasets (Elaiyaraja et al., 2023). Generative
adversarial networks, an advanced concept in machine learning, have been utilized to create additional
visual content by learning from previously generated images, extending their utility to text and speech
synthesis (Ghozali, 2022). Consequently, machine learning has significantly broadened the scope of
data science applications, incorporating computer science, mathematics, and statistics for data-driven
inferences (Ghozali et al., 2022b).

The scientific literature landscape is rapidly expanding, with over a million paper citations added to
PubMed in the past year alone (Tak et al., 2023). Effective techniques are imperative to automatically
identify entities, link them to standardized concepts within knowledge bases, and index key subjects,
simplifying information retrieval for readers (Ravi et al., 2023). The task of named-entity recognition
(NER), entity linking, and topic indexing, focusing on chemical names and themes within full-text PubMed
publications, has been incorporated into BioCreative VII (Kothuru, 2023). Named entity recognition
(NER) is a pivotal phase in the information extraction process from text. The latest NER methodologies
employ BERT-based models, with demonstrated performance enhancements achieved through pretrain-
ing BERT on domain-specific texts and employing domain-specific lexicons (Krishna Vaddy, 2023). In
the realm of biomedical NLP, larger models tend to perform better as NER is particularly sensitive to
alterations in the model vocabulary. Following NER, entity linking assumes critical importance, involv-
ing the mapping of natural language concepts to their unique identifiers and canonical forms preserved
in knowledge bases (Kumar et al., 2023). Older entity linking methods rely on heuristics such as string
matching and edit distance calculations (Senbagavalli & Arasu, 2016). At the same time, modern deep
learning techniques encompass a multi-step pipeline integrating an NER model, candidate generation,
candidate selection, and entity ranking (Kumar Nomula, 2023).

Text classification is a common machine learning approach employed to structure the vast expanse
of unstructured digital data (Veronin, et al., 2020a). Algorithms like Support Vector Machine and Naive
Bayes are frequently used due to their simplicity and high accuracy. The advent of pre-trained language
models, such as BERT, founded on deep neural networks, has brought about a revolution in natural lan-
guage processing (Vashist et al., 2023). However, irrespective of the method employed, the demand for
appropriately labelled training data remains constant. Manual annotation of training examples can be
prohibitively resource-intensive, particularly in domains like biomedicine, necessitating the exploration of
alternative strategies, including active learning, to reduce annotation efforts (Thallaj & Vashishtha, 2023).

Natural language processing (NLP) techniques empower computers to undertake an array of lan-
guage and speech-related tasks, with biomedicine reaping substantial benefits from NLP applications
(Veronin, et al., 2020b). NLP has been instrumental in diverse applications, encompassing the analysis

291



12 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/creating-a-sustainable-large-scale-content-

based-biomedical-article-classifier-using-bert/349534

Related Content

Eliciting People’s Conceptual Models of Activities and Systems
Ann Blandford (2013). International Journal of Conceptual Structures and Smart Applications (pp. 1-17).
www.irma-international.org/article/eliciting-peoples-conceptual-models-of-activities-and-systems/80380

Intelligent Decision Support System for Osteoporosis Prediction

Walid Moudani, Ahmad Shahin, Fadi Chakikand Dima Rajab (2012). International Journal of Intelligent
Information Technologies (pp. 26-45).
www.irma-international.org/article/intelligent-decision-support-system-osteoporosis/63350

Using Belief Functions in Software Agents to Test the Strength of Application Controls: A
Conceptual Framework

Robert A. Nehmerand Rajendra P. Srivastava (2016). International Journal of Intelligent Information
Technologies (pp. 1-19).
www.irma-international.org/article/using-belief-functions-in-software-agents-to-test-the-strength-of-application-
controls/164509

Leveraging Data Analytics for Enhanced Academic Outcomes: Strategies and Applications
Sakshi Saxenaand Swetha Appaji Parivara (2025). Impacts of Al on Students and Teachers in Education
5.0 (pp. 349-380).
www.irma-international.org/chapter/leveraging-data-analytics-for-enhanced-academic-outcomes/368639

Philosophical Foundations of Information Modeling
John M. Artz (2007). International Journal of Intelligent Information Technologies (pp. 59-74).

www.irma-international.org/article/philosophical-foundations-information-modeling/2423



http://www.igi-global.com/chapter/creating-a-sustainable-large-scale-content-based-biomedical-article-classifier-using-bert/349534
http://www.igi-global.com/chapter/creating-a-sustainable-large-scale-content-based-biomedical-article-classifier-using-bert/349534
http://www.irma-international.org/article/eliciting-peoples-conceptual-models-of-activities-and-systems/80380
http://www.irma-international.org/article/intelligent-decision-support-system-osteoporosis/63350
http://www.irma-international.org/article/using-belief-functions-in-software-agents-to-test-the-strength-of-application-controls/164509
http://www.irma-international.org/article/using-belief-functions-in-software-agents-to-test-the-strength-of-application-controls/164509
http://www.irma-international.org/chapter/leveraging-data-analytics-for-enhanced-academic-outcomes/368639
http://www.irma-international.org/article/philosophical-foundations-information-modeling/2423

