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Abstract: Sentiment analysis provides healthcare providers to understand patientyemotions, feedback, and behavioral patterns
from textual and speech data. Simultaneously, wireless communication networks such as'5Gy6G, Wireless Sensor Networks
(WSNs), Internet of Medical Things (IoMT), and Wireless Body Area Networks (WBANSs) facilitate real-time healthcare
monitoring and remote medical services. This paper reviews recent trendsgadvancements, challenges, and future directions in
Al-driven sentiment analysis integrated with healthcare applications and wireless communication systems. The study highlights
emerging technologies including federated learning, explainable Al «edge intelligence, and emotional Al for next-generation

smart healthcare systems.
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1. Introduction

Healthcare systems have underwent a revolution thanks
to the quick training of artificial intelligence (Al), which
has made intelligent diagnosis, patient monitoring,
emotion detection, andhindividualized® treatment
promising[1,2,8]. CUnderstanding “patient thoughts,
feelings, and healthcare, experiences, through textual and
voice-based interactions is, made_ possible by sentiment
analysis, a subfield hof natural language processing
(NLP)[3,4,9,23]."In, order, to “enable real-time medical
data transfer,, modern)healthcare infrastructures depend
more and more,on wireless communication technologies
including*Wireless« Sensor Networks (WSNs), the
Intetnet of “Medical Things (IoMT), and fifth/sixth-
generatien (5G/6G) networks[16,17]. Improved patient
care, remoteé monitoring, lower latency, and intelligent
decision-making are all made possible by the
combination of Al-driven analytics with wireless
healthcare systems[7,8,14]. A thorough examination of
current developments in wireless communication
networks, healthcare applications, and Al-driven
sentiment analysis is presented below.

2. Related Work

Sentiment analysis involves recognizing and understanding
the emotions, opinions, and attitudes taken in textual or
spoken data. In the medical field, it is vital for grasping
patient experiences and enhancing healthcare services[18,26].
It is commonly utilized to evaluate patient feedback, track
mental health conditions, identify emotional states, aid
clinical decision-making, and improve interactions with
healthcare chatbots[22,23].

The Models like BERT, BioBERT,and ClinicalBERT have
an important role in sentiment analysis,heathcare[5,6]. Long
Short-Term Memory networks and Convolutional Neural
Networks are also usefull to recognize emotional patterns
and derive significant insights from healthcare data[20,23] .
Generative Al and Large Language Models (LLMs) have
enhanced systems' capabilities to understand patient
perspectives, feelings, and clinical stories with greater
precision[16].

Sentiment analysis has discovered various key uses in
healthcare[12]. It 1is frequently utilized to identify
indications of depression and anxiety by examining patient
dialogues, social media entries, and written replies[18]. In
telemedicine systems, analyzing feedback allows physicians
and healthcare facilities to comprehend patient experiences
and enhance online consultations [16].

3. Theory/Calculation
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Al-based healthcare applications are widely used for disease
prediction, helping doctors identify potential health risks at an
early stage[14].Personalized treatment systems are another
major application, as they help design treatment plans
according to an individual patient’s medical history and
condition[18].We create a health map to monitor the
disease[19].

The Internet of Medical Things combines healthcare devices,
sensors, and communication technologies to support
continuous monitoring and management of patient health[1].
It is also widely used in smart ambulances, telemedicine
services, and emergency healthcare response systems, where
quick access to patient information can improve treatment
and decision-making[8].

WSN networks play an important role in applications such as
environmental monitoring, patient data collection, emergency
healthcare services, and smart hospital management[23].
Sensors placed in different locations can gather real-time
health information and transmit it for analysis and medical
response[25]. With the integration of Artificial Intelligence,
the performance of WSNs has improved significantly[26].

5G and emerging 6G communication networks are
transforming the healthcare sector by providing massive
device connectivity[17]. The study discussed on application
of latest communication technology for healthcare system
[22].

4. Experimental Method/Procedure/Design

The proposed architecture combines Al-driven sentiment
analysis, wireless communication technologies, < loMT
healthcare devices, edge and cloud intelligence,<and smart
healthcare applications into a unified healthcaré framework.
Figure 1. shown the Proposed Architecture Diagrams

Step 3 Stopd Step 5
Edge and Cloud Processing

Al Sentiment Analysis

L ) Security & Privacy Layer ~ Encryption, Access Control, Data Anonymization, Compliance (HIPAA, GDPR) ]

Figure 1. Proposed Architecture Diagram

Step 1: Data Collection

Healthcare data is collected from multiple sources, including
wearable sensors and IoMT devices for real-time health
monitoring, clinical records for medical history and
diagnosis, patient feedback systems.
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Step 2: Wireless Transmission

The dataset is
technologies.

transmitted using advanced wireless

Step 3: Edge and Cloud Processing

Edge AI needed for supporting real-time analysis and rapid
clinical decision-making. Cloud computing complements this
by providing scalable storage, distributed analyties.

Step 4: Al Sentiment Analysis

Artificial Intelligence (AI) models analyze healthcare data to
support patient care and clinical decision-making.

Step 5: Smart Healtheare Applications

The processed healthcare information supports various
advanced  applications, including smart  hospitals,
telemedicine, real-timeyhealthcare alerts, and Al-assisted
diagnostics.

5. Results and Discussion

Emotional"Al \is a developing field of artificial intelligence
that aims to comprehend and analyze human emotions using
advanced technologies. Edge Intelligence involves utilizing
Al computation near the data generation source rather than
depending solely on centralized cloud infrastructures.
Blockchain technology is gaining significance in healthcare
as it ensures secure and transparent handling of medical data.
Al-native 6G networks signify the upcoming evolution of
smart communication systems intended to facilitate
sophisticated healthcare applications.

Despite rapid advancements in Al-powered healthcare,
several challenges remain, including data privacy and
cybersecurity, Al bias and lack of interpretability, scalability,
high energy consumption, unreliable wireless connectivity,
ethical concerns such as patient consent and fairness, and
limited or imbalanced healthcare datasets. Addressing these
issues is essential for developing secure, reliable, and
trustworthy intelligent healthcare systems.

6. Conclusion and Future Scope

Al-driven sentiment analysis and wireless technologies are
transforming healthcare by enabling intelligent diagnosis,
real-time connectivity, and patient-centric services. Emerging
technologies such as edge AI, explainable Al, federated
learning, and blockchain further enhance smart healthcare
despite challenges in privacy, security, and scalability.

Future research in intelligent healthcare will focus on
developing explainable and trustworthy Al, energy-efficient
wireless healthcare networks, Quantum AI for advanced
medical analytics, intelligent edge computing for low-latency
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services, and real-time multimodal sentiment analysis. Al-
native 6G healthcare systems and privacy-preserving
federated learning will further enhance secure, scalable, and
intelligent healthcare applications while protecting patient
data.
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