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Introduction: The analysis of patients’ opinions is considered a valuable
indicator for assessing the quality of healthcare services. The increasing
volume of textual reviews about healthcare has made these reviews a critical
factor in other patients’ decision-making processes when selecting medical
services. Consequently, researchers aimed to extract valuable insights, classify
sentiments, and identify patient needs and behavioral patterns through
sentiment analysis, thereby developing appropriate strategies to enhance
patient satisfaction. However, patient reviews often contain a significant
amount of specialized terminology, and existing sentiment analysis tools are
typically trained on general-domain data. Therefore, to analyze these reviews
accurately, it is essential to employ models and their combinations in a way
that ensures reliable and valid results.

Methods: To improve the efficiency and accuracy of sentiment analysis for
Persian healthcare reviews, this study utilized the FastText-BERT hybrid
embedding model for semantic relation extraction and the CNN-BiLSTM
model for sentence-level sentiment classification.

Results: The proposed framework achieved an accuracy of 86% and an F1-
score of 84.99%.

Conclusion: The results demonstrated that combining embedding models
leverages the strengths of both approaches, enabling the identification of
specialized and out-of-domain expressions and the extraction of semantic
relationships between them. This combination significantly enhances the
efficiency and accuracy of sentiment analysis.
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