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Abstract 
Studies show that mental health conditions especially depression create more disability problems worldwide. 

The traditional ways doctors check for depression depend too heavily on what medical staff ask and what 

patients say which results in missed or wrong depression findings. Technology tools that simulate human 

intelligence help us better diagnose mental health problems and detect them earlier by reading large healthcare 

datasets. This research joins Artificial Intelligence systems with advanced language processing tools to spot 

depression signs within patient healthcare files. Our research shows that researching unstructured medical data 

elements like doctor notes and therapy conversations helps find emotional responses. By reading medical 

records through sentiment analysis and machine learning AI helps doctor’s spot undetected depressive states. 

This study looks at how AI systems work in mental health care today while discussing the problems and 

benefits of applying this technology. 
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1. Introduction 

Depression appears as a multiple challenge amongst varied expression patterns that show from 

everyday sadness to major mental illnesses that affect all aspects of someone's life. Doctors find it 

hard to reliably diagnose depression because they need to interpret patient reports [1]. The workflow 

to discover depression needs both medical staff and patients to share all the relevant symptoms 

because doctors might overlook small depression signs. These delays affect how quickly patients 

receive proper medicine which hurts their health results [2]. 

The potential of Artificial Intelligence shows improvements to how doctors detect mental health 

conditions. AI technology can review health information more deeply than human brains can helping 

make diagnoses from big patient collections [3]. Healthcare providers can better diagnose depression 

through analyzing EHRs and other patient documents using artificial intelligence to spot emotional 

indicators before symptoms fully show. By analyzing unstructured data AI systems find emotional 

reactions and language changes that signal depression [4]. 

This research investigates how AI algorithms read patient health information to locate depression 

signs. By using Natural Language Processing Techniques Sentiment analysis helps researchers find 

emotional content in text documents [5]. Our research seeks to understand how AI systems that 
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combine machine learning and sentiment analysis recognize depressive behaviors while monitoring 

emotional shifts to strengthen treatment results for patients. This work discusses the primary 

challenges and ethical problems of using AI for mental health treatment while showing its path to 

revolutionize future medical care [6]. 

2. Literature review 

i. Sentiment Analysis in Healthcare 

Word series sentiment analysis reveals hidden feelings from both online and written patient 

documents to capture real emotional intent. The healthcare field uses sentiment analysis to study 

the emotional context of health records data [7]. Studies reveal that by combining sentiment 

analysis with machine learning tools healthcare teams can tell how patients feel and spot mental 

health problems like depression. Researchers track depressive symptoms by analyzing social 

media post sentiments and patient survey results before medical detection appears [8]. 

Modern research proves sentiment analysis can pull emotional information from healthcare 

datasets like physician records and patient interactions [9]. Researchers have discovered that 

doctor's notes with emotional clues about patient hopelessness, frustration, and tiredness help 

detect depression [10]. The language used by depression patients is hard to capture because their 

emotional expressions can range from direct sadness talk to hidden signals within their medical 

notes. The accurate detection of sentiment in healthcare needs precise modifications to patient 

data before modeling [11]. 

ii. Depression Detection Using AI 

AI uses different data sources to find depression through both manually organized and free-

flowing healthcare information. Research teams use support vector machines (SVMs) and deep 

learning structures including recurrent neural networks (RNNs) and Long Short-Term Memory 

(LSTM) to find Depressive Symptom patterns in medical records [11]. Through AI analysis of 

patient therapy transcripts, the system finds emotional tone changes and picks up on signals like 

suicidal thoughts and losing interest in familiar activities. AI technology uses recorded patient 

health data over time to spot changes that show when depression starts or gets worse [12]. 

The research team built an AI system that analyzed thousands of anonymized medical files using 

machine learning. The system detected depression in patients with 85% precision which 

outperformed traditional medical instruments [13]. Today's methods for depression detection 

using AI face problems with limited available data plus diversity among languages and difficulty 

finding enough correctly labeled training information [14]. 

iii. Challenges in Sentiment Analysis for Depression 

Sentiment analysis shows potential in finding depression, but numerous issues need solutions 

first. The interpretation of medical texts becomes hard because of the many ways individuals 

express themselves in writing. People commonly describe their depression symptoms through 

subtle language rather than using direct terms which makes it hard to recognize genuine 
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depression [15]. Depressed patients often speak complexly and experience conflicting feelings 

which makes it hard for emotional evaluation models to determine their mental state. Incomplete 

healthcare data with typographical errors and informal language makes sentiment analysis models 

less reliable in this environment [16]. 

The biggest problem today is accessing high-quality labeled data for training purposes. To work 

well sentiment analysis systems, need many labeled training data samples. It is hard to acquire 

marked healthcare data in this field due to patient privacy rules and hard work needed for manual 

tagging [17]. These systems face challenges to expand their application across healthcare systems. 

The healthcare system handles many unique situations worldwide which means our AI models 

need to perform well no matter which patient they serve [18]. 

iv. Ethical Considerations 

Using AI in healthcare creates serious moral challenges that need proper attention. Our main 

challenge is protecting patient privacy information. Using AI technology to analyze patient data 

needs to follow rigorous governing rules especially those outlined by HIPAA in the United States 

[19]. When AI systems show preference between different groups during processing it creates 

unjust results and medical mistakes [20]. To stop biases from forming we need AI systems that 

patients can easily understand and review. People worry that mental health caregivers should 

make all treatment decisions, but AI is relied upon too much. Since AI systems help doctors, they 

should never make decisions that exceed medical judgment about patients' total mental healthcare 

needs [21].  

3. METHODOLOGY 

i. Data Collection 

This research project obtained patient health information through a mix of medical file records, 

doctor's notes, therapy dialogue records, and patient mental health survey questionnaires. The 

team transformed personal information into anonymous data to meet privacy standards in our 

results. Our analysis combined both organized data types (gender statistics and illness codes) plus 

raw text elements (medical logs and survey results) [22]. 

ii. Data Preprocessing and Cleaning 

Getting the data ready for analysis needed to happen before further work could continue. Our 

team needed various data preparation techniques because we worked with both formatted and raw 

information types [23]. Natural language processing methods cleaned the unstructured data during 

this process. Our data preparation steps started with filtering out basic words and split text into 

smaller pieces while making all words lowercase. Textual material received base form conversion 

through lemmatization from “running” to “run” [24]. We coded category data into numbers and 

processed missing values in either way for structured data. By combining data types into one 

source, we made the information ready for building artificial intelligence models [25]. 
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iii. Sentiment Analysis Techniques 

Our team performed sentiment analysis through different machine learning tools including SVM 

and advanced LSTM networks. SVM was chosen because it can classify text by its word count 

pattern and emotional direction [26]. LSTM networks handle sequential data better than normal 

RNNs so we chose it because it can identify patterns across extended patient text over time [27]. 

Our AI models needed training on a marked dataset that experts assigned depressive and non-

depressive labels to text samples. We tested our trained models on data that the team hadn't seen 

before to measure their predictive accuracy [28]. 

iv. Model Training and Evaluation 

A supervised learning approach trained our sentiment analysis systems. Our models needed text 

with emotional sentiment labels provided by professional mental health experts during their 

training phase [29]. Our performance evaluation used accuracy data alongside precision and recall 

measurements plus the F1 score. These evaluation criteria show if the model can spot emotional 

signs of depression and reject unwanted outputs [30]. Our testing methodology split the available 

dataset into smaller parts to validate that the models could predict accurately when presented with 

new situations [31]. Our approach helped develop models that would work with real-world data 

by preventing them from specializing too much in training data [32]. 

4. Results 

i. Model Performance Evaluation 

Our team tested AI driven sentiment analysis systems against patient health record data to see 

how well they identify depression symptoms. Our research tested Support Vector Machines 

(SVM), Random Forest, and Long Short-Term Memory (LSTM) networks to select the most 

effective model. The training process used datasets containing both standardized medical facts 

along with written reports and notes [33]. 

The performance of each model was measured based on several evaluation metrics: 

 Accuracy: The basic number of successful forecasts made by the system to determine 

health state. The LSTM network produced 87% accurate results which outperformed an 

85% SVM and an 83% Random Forest algorithm [34]. 

 Precision: The precision score counts how many positive test results match medical 

records for actual depression cases. The measure displays what percent of patients 

identified as depressed actually displayed depression symptoms [35]. The LSTM model 

achieved a precision of 85%, outperforming the other models (SVM: 82%, Random 

Forest: 80%) [36]. 

 Recall: The recall score shows how often the model recognized genuine depressive cases 

from all tested instances. A higher recall level helps prevent the detection of fewer cases 
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that require depression treatment. The Long-Short Term Memory model succeeded in 

identifying most depressive cases while achieving 89% recall performance [37]. 

 F1 Score: The F1 score combines precision and recall into the harmonic mean to create 

an effective detection solution. Through depression detection the LSTM model returned 

87% F1 score which reflects excellent sensitivity in finding depression cases plus optimal 

accuracy [38]. 

Our study shows that an LSTM-based model performs best at recognizing depression patterns 

across different types of medical documentation [39]. The SVM and Random Forest results were 

strong, yet these models did not reach the depth of learning advantages that LSTM models exploit 

when processing text sequences with long-term patterns [40]. 

ii. Sentiment Trends in Patient Health Records 

Our sentiment analysis experiments showed unique patterns in the words patients used when they 

showed depressive symptoms. Our data showed increasing negative sentiment (indicating 

depression) occurred before official depression diagnosis during selected periods in patient 

records [41]. People with severe depression showed steady drops in their moods through regular 

updates that included rising thoughts about their hopelessness, lack of energy, and feeling left 

alone [42]. 

Therapeutic sessions produced measured improvements in patient sentiment levels that lasted 

briefly after each treatment. The system tracked emotions between therapy sessions to suggest 

that artificial intelligence can show mood fluctuations and help medical teams notice these 

changes [43]. Our results indicate that sentiment analysis helps spot depression while revealing 

how it progresses so doctors can offer better treatment at earlier stages [44]. 

iii. Ethical Considerations and Patient Privacy 

AI’s ability to find depression shows promise but ethical protection matters most. This study used 

medical data of unidentified patients in accordance with HIPAA protection rules when training 

its models [45]. Health data used for artificial intelligence programs faces constant threats of being 

accessed or misused by unauthorized users. Making sure patient data stays protected and secure 

is a basic need when AI systems enter healthcare operations [46]. 

Getting valid patient permission remains a problem. People need to know what their information 

is used for and how AI tools impact their medical choices. Using AI should help patients receive 

better medical treatment without violating their right to control their own data. As AI enters 

mainstream healthcare practice, we need to solve related ethical issues [47].  

iv. Limitations of the Study 

The research revealed multiple problems with its design. Analysis of previous data suffered from 

limitations because it did not show modern patterns of patient language or symptom presentation. 

The changes in patient depression symptoms can affect the predictive accuracy of the model as 

they modify how patients express themselves over time [48]. The study worked with a single 
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patient sample that reduces how well its discoveries can apply to other health systems. Sentiment 

analysis results often vary across different age groups gender and cultural background 

populations. Researchers should test AI models with larger patient groups plus study how system 

adjustments support various population segments [49]. 

5. Future work 

AI studies following the latest advancements will improve how AI systems find and track 

depression in healthcare patients. 

i. Expanding Data Sources 

Our research should progress by bringing more data types into sentiment analysis models to make 

them more effective. By adding health wearable devices that track biological data such as heart 

rate sleep patterns and body movement AI models become more accurate at monitoring 

depression [50]. The inclusion of physical health measurements would improve our understanding 

of patient condition from combined medical documentation and biometric results. Combining text 

data with audio and biometrics improves our models' ability to detect depression [51]. 

ii. Addressing Algorithmic Bias 

AI system models face a major difficulty when they produce biased results. Typically, unbiased 

AI structures take in biased data and create unequal medical solutions for patients. When most 

training data belongs to one specific group models often fail to provide accurate results for 

patients outside the trained ethnicity [52]. The research should continue toward building models 

from multiple sources to help healthcare systems deliver accurate and impartial results to all 

patients across demographic groups [53]. 

iii. Real-time Depression Monitoring 

Future research should create systems able to continuously check depression levels throughout 

the day. Programmed systems in mobile health apps and telemedicine platforms can track patients' 

emotional responses at all times. Early detection of mood swings gets healthcare staff involved 

faster in managing patient needs. The approach can produce dynamic medical plans by changing 

treatment options based on how the patient feels during their overall care period [54]. 

iv. Improving Sentiment Analysis Models 

Our research shows the LSTM model performs well but researchers should continue to develop 

better techniques. Researchers can test newer AI systems like transformer models BERT and GPT 

where state-of-the-art NLP performance was proven. By recognizing how words relate to their 

context these models generate better sentiment analysis. Hybrid computer programs that mix rule-

based rules with machine learning components will enhance medical professionals' ability to 

understand and describe their systems [55]. 
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v. Collaboration with Mental Health Professionals 

Regular teamwork between AI scientists and mental health experts continues to bring the 

best AI systems. Through their medical experience clinical experts help researchers build 

AI models that match current medical standards and behave properly in real-world 

conditions. Medical experts help spot hidden patterns of depression that other methods 

miss. Real-world medical practice will use artificial intelligence better because medical 

experts work with data scientists during design and testing [56].  

6. Conclusion 

AI brought to depression detection creates important improvements to mental healthcare. Our 

research proves that sentiment analysis can spot emotional patterns in medical records to find 

problems faster and treat them sooner. The findings show that AI assistants help doctors find 

depression better and faster while showing them how the illness develops over time. 

Research into AI healthcare must tackle problems with ethics and data safety plus fix AI's 

tendency to produce unfair results to succeed in this field. Because of AI technology 

advancements mental health medical evaluation and treatment methods are becoming clearer. 

Researchers must develop better AI systems and study more patient information across varied 

sources with auditing rules to make AI mental healthcare effective and ethical. 

Through AI applications healthcare providers can develop customized mental health solutions 

that help more patients achieve better outcomes while lowering global depression impact. 
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