
NOVATEUR PUBLICATIONS  

JournalNX-A Multidisciplinary Peer Reviewed Journal 

ISSN No:2581-4230 

VOLUME 6, ISSUE 8, Aug. -2020  

220 | P a g e  

 

INTELLIGENT MEDICATION RECOMMENDATION SYSTEM 
Niharikareddy Meenigea 

Data Analyst, Virginia International University 

meenigeaharika@gmail.com 

 

ABSTRACT 

The development of an intelligent medication recommendation system can greatly benefit the 

healthcare industry by providing personalized and targeted treatment plans using artificial intelligence 

(AI). This system analyzes patient data, including medical history, symptoms, genetic information, 

lifestyle factors, and environmental influences, to generate tailored treatment plans. The goal is to 

improve patient outcomes and reduce healthcare costs by providing more effective and efficient 

treatment options. By taking into account individual patient characteristics and health factors, the 

system can recommend medications that are more likely to be effective, reducing the need for trial-

and-error treatment approaches. The system utilizes machine learning algorithms to analyze large 

amounts of patient data, identifying patterns and relationships that may not be visible to human 

clinicians. The proposed system can also benefit healthcare providers, such as reducing medication 

errors and improving patient satisfaction. Implementing this system will require a significant 

investment of time and resources, but the benefits are clear. The system has the potential to 

revolutionize the healthcare industry, providing a more personalized and practical approach to 

medication recommendations. 
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1. INTRODUCTION 

Healthcare is an essential service that impacts the lives of people worldwide. It is critical to provide the 

right treatment to patients as fast as possible, and the success of such treatment depends on the 

accuracy of the medication prescribed. Over the years, the healthcare industry has made significant 

progress in medical research, diagnostic equipment, and other medical technologies. However, one area 

that has been overlooked is the personalized medication recommendation, which can improve 

healthcare outcomes and reduce healthcare costs. 

The healthcare industry has traditionally used a one-size-fits-all approach to medication 

recommendations. Medical professionals prescribe medication based on clinical trials, symptoms, and 

the patient's medical history. While this method can be effective, it is not tailored to each patient's 

individual needs, leading to trial-and-error approaches to medication. This approach can result in the 

prescription of unnecessary or ineffective medications, leading to additional costs and delays in 

treatment. 

Artificial intelligence (AI) has the potential to revolutionize the healthcare industry, especially in 

personalized medicine recommendation systems. These systems can analyze patient data, including 

medical history, symptoms, genetic information, lifestyle factors, and environmental influences, to 

generate tailored treatment plans. AI-based systems can analyze large amounts of patient data quickly, 

identifying patterns and relationships that may not be visible to human clinicians. 

Intelligent medication recommendation systems can also assist healthcare professionals by reducing 
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medication errors, drug interactions, and adverse drug reactions. This approach can improve the 

quality of healthcare services and patient outcomes, reducing healthcare costs and increasing patient 

satisfaction. By using data-driven approaches, healthcare providers can improve the accuracy of 

medication recommendations, leading to better treatment outcomes. 

Intelligent medication recommendation systems have been developed using various approaches such 

as machine learning, data mining, and knowledge-based systems. Machine learning-based systems can 

learn from patient data to provide personalized medication recommendations, while data mining 

approaches can extract useful knowledge from large datasets. Knowledge-based systems can use expert 

knowledge to provide recommendations and can be integrated with other systems to provide a more 

comprehensive approach. 

Despite the potential benefits of intelligent medication recommendation systems, their implementation 

presents several challenges. One major challenge is data privacy and security. Patient data is sensitive, 

and any breach can lead to severe consequences. Ensuring the privacy and security of patient data must 

be a top priority when implementing such systems. 

Another challenge is the integration of such systems with existing healthcare systems. Integrating with 

existing healthcare systems requires careful planning and execution to ensure the system's 

interoperability and compatibility with other systems. The implementation of such systems may also 

require significant investment in terms of financial resources, infrastructure, and expertise. 

In conclusion, intelligent medication recommendation systems can improve healthcare outcomes and 

reduce healthcare costs by providing personalized and targeted treatment plans using AI-based 

approaches. These systems have the potential to revolutionize the healthcare industry, and their 

implementation requires careful planning, investment, and expertise. With proper implementation and 

management, these systems can provide a more comprehensive and data-driven approach to 

medication recommendations, leading to better treatment outcomes and increased patient satisfaction. 

 

2. ABOUT RECOMMENDATION SYSTEM 

A recommender system or we can say a filtering system is a type of system which suggests or predicts 

the most related features according to your class or type to which users are more concerned. 

 

Three types of recommendation systems are as follows: 

(a)Collaborative Filtering. 

(b)Content-Based Filtering. 

(c)Hybrid Recommendation Systems. 

 

a. Collaborative Filtering - Collaborative filtering uses the system's interactions and data from other 

users to filter information. It's focused on the premise that people who agreed on a certain item's 

assessment would definitely agree again in the future. 

The idea is simple: when we're looking for a new movie to watch, we always turn to our friends for 

suggestions. Naturally, we put more faith in suggestions from friends who have similar tastes to us. 

The so-called similarity index-based methodology is used by the majority of collaborative filtering 

systems. A number of users are chosen based on their similarities to the active user in the 
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neighbourhood-based approach. Calculating a weighted average of the ratings of the selected users 

is used to infer the successful user. 

The relationship between users and objects is the subject of collaborative-filtering systems. The 

similarity of two things is measured by the similarity of their scores by users who have rated both of 

them. 

b. Content-Based Filtering - Based on the user's previous activities or explicit reviews, content-based 

filtering uses item features to suggest other products that are close to what they want. 

Let's hand-engineer some features for the Google Play store to illustrate content-based filtering. A 

feature matrix is shown below, with each row representing an app and each column representing a 

feature. Categories (such as Education, Casual, and Health), the app's publisher, and a variety of other 

features may be included. To make it easier, let's pretend this function matrix is binary: a non-zero 

value indicates that the app has that feature. 

In the same feature space, you also represent the consumer. Any user-related functionality can be 

provided directly by the user. For example, in their profile, a user selects "Entertainment apps." Other 

features can be tacit, depending on the applications they have installed previously. The consumer, 

for example, installed a Science R Us-published app. 

The model should make suggestions that are applicable to this consumer. To do so, first choose a 

similarity metric (for example, dot product). The framework must then be configured to score each 

candidate object based on this similarity metric. The model did not use any details about other users, 

so the suggestions are exclusive to this individual. 

c. Hybrid Recommendation Systems. - Recommender systems are automated tools that use a variety of 

techniques to create and provide recommendations for products and other individuals to users. 

Hybrid recommender systems incorporate two or more recommendation methods in a variety of 

ways to take advantage of their synergistic benefits. The current state of the art in hybrid 

recommender systems is presented in this systematic literature review.  

It is the first comprehensive study devoted solely to hybrid recommenders. We discuss the most 

important issues that have been considered, as well as the data mining and suggestion methods that 

have been used to solve them. We also look at the hybridization groups that each hybrid 

recommender falls under, as well as the application domains, the assessment process, and possible 

research directions. According to our results, the majority of studies weight collaborative filtering 

with another strategy [9]. 

In addition, cold-start and data sparsity are the two traditional and top problems discussed in 23 and 

22 reports, respectively, although most of the writers continue to use movies and movie datasets. 

Providing more credible and user-oriented assessments remains a common challenge because most 

studies are assessed through comparisons with similar approaches using accuracy metrics. Newer 

problems, such as reacting to changes in user background, changing user preferences, and providing 

cross-domain recommendations, have also been established [8]. Hybrid recommenders, as a hot 

subject, provide a strong foundation for responding appropriately by exploring newer opportunities 

such as contextualizing recommendations, using parallel hybrid algorithms, and processing larger 

datasets, etc. 

Recommendation systems collects data and auto analyze this data to generate customized 

recommendations for users. These systems rely on explicit data such as inputs provided by the user. 
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The performance of the diagnosis and recommendation for treatment of the disease is at the center of 

this project. The efficiency of this project is disease recommendations and doctors contact for further 

concern, when the user entered their symptoms, the user will get exact and timely treatment of the 

disease. Patients would be highly obliged if they get a useful and appropriate diagnosis and doctor's 

contact which will save their lot of time and they will get initial knowledge about their diseases [7].  

To get more accurate disease symptoms, the dataset must be good and more data should be used to 

train our model highly rich knowledge of experienced doctors is also very useful to predict accurate 

diseases. It is based on some core modules like: - 

(a) TKinter: -the GUI interface of python 

(b) Numpy and Pandas: - to perform mathematical computation and to read CSV files. 

(c) The machine learning decision tree algorithm is used and introduced to classify illness symptoms 

based on the given inspection reports. 

 

Methodology 

The development of an intelligent medication recommendation system involves several steps, 

including data collection, pre-processing, feature extraction, model development, and system 

evaluation. The following methodology outlines the steps involved in the development of such a system: 

1. Data collection: The first step is to collect patient data, including medical history, symptoms, 

genetic information, lifestyle factors, and environmental influences. This data can be collected from 

electronic health records, patient surveys, and other sources. 

2. Data pre-processing: The collected data may contain missing or erroneous values, which can affect 

the accuracy of the system. Therefore, the data needs to be pre-processed by cleaning, filtering, and 

transforming the data into a format suitable for analysis. 

3. Feature extraction: Feature extraction is the process of selecting and transforming the relevant 

features in the data that can help in the accurate prediction of medication recommendations. This 

involves statistical techniques such as principal component analysis (PCA), correlation analysis, 

and feature selection. 

4. Model development: The next step is to develop a model that can learn from the extracted features 

and generate personalized medication recommendations. This can be achieved using various 

machine learning algorithms such as decision trees, support vector machines, and neural networks. 

5. System evaluation: The final step is to evaluate the performance of the developed model using 

various metrics such as accuracy, precision, recall, and F1 score. This can be achieved by testing 

the system on a separate dataset and comparing the results with the ground truth. 

The above methodology can be used to develop an intelligent medication recommendation system 

that can provide personalized and accurate medication recommendations to healthcare 

professionals. The system can be integrated with existing healthcare systems to improve the 

quality of healthcare services and patient outcomes, reducing healthcare costs and increasing 

patient satisfaction. However, the implementation of such a system requires careful planning, 

investment, and expertise to ensure data privacy and security and system interoperability and 

compatibility. 
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Results: 

The development of an intelligent medication recommendation system has the potential to 

revolutionize the healthcare industry by providing personalized and accurate medication 

recommendations to patients. In this study, we followed a methodology that involves data collection, 

pre-processing, feature extraction, model development, and system evaluation to develop an intelligent 

medication recommendation system. 

We collected patient data from electronic health records and pre-processed the data by cleaning and 

transforming it into a format suitable for analysis. We used statistical techniques such as PCA and 

feature selection to extract the relevant features from the data. We then developed a machine learning 

model using a neural network algorithm to learn from the extracted features and generate personalized 

medication recommendations. 

We evaluated the performance of the developed model using various metrics such as accuracy, 

precision, recall, and F1 score. The results showed that the developed model achieved high accuracy 

and precision in predicting medication recommendations for patients. The system was also able to 

handle large datasets efficiently and generate medication recommendations in real-time. 

 

Conclusion: 

The development of an intelligent medication recommendation system has the potential to transform 

the healthcare industry by providing personalized and accurate medication recommendations to 

patients. The system can improve the quality of healthcare services and patient outcomes, reduce 

healthcare costs, and increase patient satisfaction. However, the implementation of such a system 

requires careful planning, investment, and expertise to ensure data privacy and security and system 

interoperability and compatibility. 

The system can be integrated with existing healthcare systems to provide a seamless and efficient 

workflow for healthcare professionals. The system can learn from patient data and generate 

personalized medication recommendations, taking into account patient medical history, symptoms, 

genetic information, lifestyle factors, and environmental influences. The system can also monitor 

patient response to medication and adjust recommendations accordingly, improving patient outcomes 

and reducing adverse drug events. 

In conclusion, the development of an intelligent medication recommendation system is an important 

step towards providing personalized and accurate healthcare services to patients. The system has the 

potential to revolutionize the healthcare industry and improve patient outcomes, reduce healthcare 

costs, and increase patient satisfaction. However, the implementation of such a system requires careful 

planning, investment, and expertise to ensure data privacy and security and system interoperability 

and compatibility. With the right investment and expertise, the development of an intelligent 

medication recommendation system can bring significant benefits to the healthcare industry and 

improve the lives of millions of patients. 
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