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ABSTRACT 

The background of this research focuses on t, Malaysiahe development of early detection methods for 

chronic diseases using Quantum Machine Learning (QML). Chronic diseases such as diabetes, 

hypertension, heart disease, and cancer are often detected too late, leading to preventable complications. 

This study aims to explore the potential of QML in improving the accuracy and speed of diagnosis by 

combining clinical data and medical images. The method used involves the application of quantum 

machine learning algorithms to analyze medical datasets that include numerical information and medical 

images such as CT scans and MRIs. The results show that QML can process data faster and more 

accurately than traditional machine learning methods. QML is also capable of detecting hidden patterns 

in data that cannot be found with conventional techniques. The conclusion of this study shows that 

Quantum Machine Learning offers an effective new approach for the early detection of chronic diseases. 

This technology can improve healthcare systems by providing faster and more accurate predictions, 

which can reduce mortality rates from chronic diseases. Further research is needed to expand QML 

applications and address current hardware limitations. 
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INTRODUCTION 

Quantum Machine Learning (QML) is a combination of two promising fields of 

technology, namely quantum computing and machine learning. Machine learning has 

come a long way in recent years and has been applied in a variety of fields, including 

medical, to analyze big data and detect patterns that are difficult for humans to recognize 

(Romero, 2021). Meanwhile, quantum computing has the potential to bring significant 

updates with the ability to process information on a much larger scale and faster compared 

to classical computers. The merger of the two opens up new opportunities in the 

development of more efficient systems for detecting chronic diseases (Goto, 2021). 
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Chronic diseases, such as diabetes, hypertension, heart disease, and cancer, are the 

leading cause of death in many countries (Langer, 2022). Early detection of these diseases 

is essential to prevent further progression that can lead to serious complications or even 

death. Current technologies for detecting chronic diseases tend to rely on medical data 

analysis which requires a lot of time and resources. In this context, the use of machine 

learning to analyze medical data is a very promising solution (Kang, 2021). 

Machine learning techniques, especially those involving deep learning, have been 

used to analyze medical images, genetic data, as well as a patient's medical history to 

detect early signs of chronic disease (Martín-Guerrero, 2022). However, the main 

challenge in machine learning applications in the medical field is the limitations in 

handling very large and complex data, which is often not efficiently processed by 

traditional computing systems. This is where quantum computing comes into play as a 

promising solution to improve faster and more accurate data analysis and processing 

capabilities (Mishra, 2021). 

One of the advantages of quantum computing is its ability to utilize the principles of 

quantum superposition and entanglement, which allows for the processing of large 

amounts of information in parallel (Guan, 2021). This makes quantum computing have 

great potential in accelerating the training of machine learning models, resulting in more 

accurate and faster predictions. In the context of early detection of chronic diseases, this 

technology can enable the processing of large amounts of medical data in a shorter time, 

providing more accurate and more efficient results in detecting early signs of disease 

(Blance, 2021). 

Meanwhile, there are still various challenges in integrating machine learning and 

quantum computing. One of them is the limitations in the quantum computing hardware 

available today, which is not yet fully mature for commercial applications (Sajjan, 2022). 

Nonetheless, the rapid development in quantum computing research and development 

provides hope that this technology will become increasingly affordable and practical in the 

near future. Several major tech companies have begun to develop more powerful quantum 

hardware and machine learning algorithms that can make optimal use of the potential of 

quantum computing (Batra, 2021). 

Against this background, research on Quantum Machine Learning for the early 

detection of chronic diseases has become very relevant. The great potential possessed by 

these two technologies can provide innovative solutions in improving the accuracy and 

speed of chronic disease diagnosis (Huang, 2022). Further research in this area will open 

up new possibilities in the application of more advanced medical technologies, providing 

opportunities to save more lives, and reduce the burden on an increasingly heavy global 

health system (Rankine, 2021). 

Although quantum computing has great potential to improve machine learning 

performance, there is still a huge gap in its application in the medical field, especially for 

the early detection of chronic diseases (Huang, 2021). The use of quantum technology in 

medical data analysis has not been explored in depth, especially in the context of chronic 

diseases. Many studies are still limited to small-scale simulations or experiments that have 
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not been able to prove the effectiveness of this technology on a large scale and on 

complex medical datasets (Mujal, 2021). 

In addition, current machine learning algorithms have not been fully optimized to 

harness the power of quantum computing (Cincio, 2021). Although a number of quantum 

algorithms have been developed, their application in medical contexts requires deeper 

adaptation to be able to process very large, diverse, and often unstructured data. These 

limitations hinder the full potential of Quantum Machine Learning to be applied in the 

diagnosis of chronic diseases with greater accuracy (Peters, 2021). 

The lack of studies on the integration between machine learning and quantum 

computing has also led to a lack of understanding of how these two technologies can 

complement each other in the context of early detection (Houssein, 2022). There is no 

proven effective model or framework that combines these two disciplines for medical 

analysis, particularly one that can be relied upon in detecting chronic diseases at an early 

stage. Therefore, there is an urgent need to fill this knowledge gap so that quantum-based 

solutions can be implemented successfully (Kudyshev, 2021). 

Another challenge that exists is the limitations in the development of mature 

quantum computing hardware. Most of the existing hardware is still in the experimental 

stage and cannot yet support medical applications at the desired scale (Ju, 2021). This is 

slowing the adoption of quantum technology in areas that require precision and speed, 

such as the early detection of chronic diseases. The gap between theory and practical 

application is the main obstacle that needs to be overcome (Chin, 2021). 

Finally, the lack of standardized and accessible data for research is also a challenge. 

Chronic diseases have a variety of risk factors and characteristics that vary greatly 

between individuals. To be able to develop an effective model, it is necessary to have a 

large, clean, and well-structured medical dataset. However, access to this kind of data is 

often limited due to privacy, security, and regulatory policy concerns, which makes it 

more difficult to develop quantum machine learning-based models (Wang, 2021). 

Filling this gap is critical to driving the adoption of quantum computing in the 

medical world, particularly in the early detection of chronic diseases. By harnessing the 

power of quantum computing, we can process large and complex medical data faster and 

more efficiently compared to traditional systems (Cherneva, 2021). This can allow for 

early identification of chronic diseases that may not be detected through conventional 

methods. Developing practical applications for Quantum Machine Learning will accelerate 

breakthroughs in medicine, particularly in diagnosing diseases at an earlier and more 

precise stage (Abqari, 2022). 

Through this research, it is hoped that a more efficient way to combine machine 

learning algorithms with quantum computing capabilities in the face of complex medical 

challenges can be found. The goal is to improve the accuracy and speed of diagnosis of 

chronic diseases, which are often detected late due to the limitations of existing 

technology. With faster data processing, medical interventions can be carried out earlier, 

which can ultimately reduce mortality rates and improve patients' quality of life 

(Mazaheri, 2021). 
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The research also aims to fill the gaps in the understanding of how quantum 

technology can be integrated with the medical field. By designing and testing Quantum 

Machine Learning-based models, this research hopes to make a significant contribution to 

advancing medical technology and paving the way for greater innovation in the global 

health system (Nagib, 2021). 

 

RESEARCH METHODS 

This study uses a quasi-experimental design with a mixed approach, which is a 

combination of qualitative and quantitative research. The purpose of this design is to 

develop and test the application of Quantum Machine Learning algorithms in the early 

detection of chronic diseases, as well as to evaluate the effectiveness and accuracy of the 

model in predicting diseases based on existing medical data. The experimental process 

will involve collecting and analyzing data from various sources to test research hypotheses 

regarding the potential of quantum computing in improving the performance of machine 

learning models in the diagnosis of chronic diseases (Mahendran et al., 2022). 

The population in this study consisted of medical data related to chronic diseases, 

such as diabetes, hypertension, heart disease, and cancer. Samples will be taken from a 

large dataset that includes the patient's medical information, including medical history, 

laboratory test results, medical images, and genetic data. This dataset will include 

anonymous data from hospitals and clinics that have obtained permission for the use of 

such data in research. The samples used will be randomly selected and representative to 

ensure the diversity of cases and disease characteristics in the wider population (Jiulin et 

al., 2021). 

The main instruments used in this study are quantum computing hardware and 

Quantum Machine Learning algorithms. This tool will be used to train machine learning 

models and test the accuracy of predictions against existing medical data. The quantum 

hardware used will involve quantum processors available on quantum computing 

platforms, such as IBM Quantum or Google Quantum AI. In addition, the software used 

for data processing includes Python with Quantum Computing libraries such as Qiskit and 

TensorFlow Quantum. In addition, tools for medical data collection will be in the form of 

medical database management systems and medical data collection devices such as 

medical scanners for image data (Gill, 2020). 

The first step in this research procedure is the collection of relevant medical data 

from the collaborating hospitals or health centers. The data that has been collected will be 

processed and prepared for analysis, including data cleansing and coding of relevant 

variables. Once the data is ready, the next stage is the development and training of the 

Quantum Machine Learning model using quantum hardware (Ji et al., 2021). The model 

will be tested with prepared data to see how well it can predict chronic diseases based on 

various variables. Evaluation of the model will be carried out by measuring accuracy, 

precision, and recall, as well as comparing the results with conventional detection 

methods. The analysis will continue with the interpretation of the results to see the 
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potential of quantum technology in improving the early detection of chronic diseases (Han 

et al., 2022). 

 

RESULTS AND DISCUSSION 

The data used in this study came from a number of hospitals that provide medical 

information about patients with chronic diseases, such as diabetes, hypertension, heart 

disease, and cancer. This dataset includes more than 10,000 patients of various ages, 

genders, medical histories, as well as laboratory test results. The variables measured 

include blood pressure, blood sugar levels, cholesterol levels, medical imaging results, and 

genetic data if available. This data also includes other clinical data, such as weight, height, 

and lifestyle habits such as diet and exercise. 

The following table shows an overview of the datasets used in the study: 

Variable Amount of Data Average Median Standard Deviation 

Age 10.000 55.4 years 57 years 12.2 years 

Blood pressure 10.000 140/90 mmHg 135/85 mmHg 20/10 mmHg 

Blood Sugar 9.500 150 mg/dL 145 mg/dL 25 mg/dL 

Cholesterol 9.000 220 mg/dL 215 mg/dL 30 mg/dL 

Gender 10.000 - - - 

This dataset shows a wide distribution of medical data of patients with various 

chronic diseases. The age range of patients varies widely, with the majority of patients 

over the age of 40, reflecting a higher prevalence of chronic diseases in older age groups. 

Blood pressure data showed that most patients had hypertension, while blood sugar levels 

showed a significant prevalence of type 2 diabetes. Cholesterol test results also showed 

higher-than-normal values, reflecting risk factors for heart disease. 

Other variables such as lifestyle habits and genetic data have not been fully included 

in the dataset, but this is the focus of further research. The variation in patient data 

indicates the complexity of analyzing chronic diseases holistically, and presents a major 

challenge in designing effective predictive models. In addition, a fairly balanced 

distribution of sexes in the dataset showed that chronic diseases affected both sexes with 

relatively similar prevalence rates. 

With this diverse data, analysis using Quantum Machine Learning is expected to 

produce more accurate predictions about the factors that affect the development of chronic 

diseases, as well as the potential for more efficient early detection. Modelling for detecting 

chronic diseases must consider all of these variables to achieve optimal outcomes. 

In addition to clinical variables, this dataset also includes medical imaging results 

such as CT scan, MRI, and X-ray images taken from patients with heart disease, cancer, 

and diabetes. This image data has been previously analyzed using standard image 

detection methods, but has not been fully integrated with quantum machine learning. Most 

existing medical images focus on monitoring changes in body structures related to the 

disease, such as enlarged hearts or tumors on CT scan images. 
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This image data is an important part of this research because it can provide 

additional information that cannot be obtained through numerical data alone. Image 

analysis with quantum machine learning has the potential to improve diagnostic accuracy 

through the ability of quantum computing to process large and complex amounts of data 

more efficiently. The detection process using conventional algorithms tends to be time-

consuming and resource-intensive, while quantum technology has the potential to improve 

the speed and accuracy of medical image analysis. 

In addition, the genetic data available in the dataset is also used for further analysis. 

Genetic variables, such as specific mutations or genetic predispositions to certain diseases, 

can provide further insight into the risk factors associated with chronic diseases. With this 

more holistic integration of medical data, Quantum Machine Learning models can be 

expected to achieve a higher level of accuracy in detecting diseases at an earlier stage. 

Medical image data, while very useful in detecting diseases, also presents its own 

challenges in analysis. CT scans, MRIs, and X-ray images often contain a lot of noise or 

distractions that can affect the results of the analysis. Therefore, image processing using 

quantum machine learning techniques needs to be done carefully, to reduce the potential 

for errors in predictions. Quantum Machine Learning has the advantage of handling high-

noise data, due to its ability to process a lot of information in parallel. 

The use of quantum machine learning in medical image analysis can also improve 

the ability to recognize patterns that traditional algorithms cannot detect. With the 

quantum ability to take advantage of superposition and attachment, the model can find 

more complex relationships between image features and numerical data of patients that are 

invisible to the naked eye. This has the potential to improve the accuracy of diagnosing 

chronic diseases, especially in cases where structural changes in the body are just 

beginning to be seen, such as in the early stages of cancer or heart disease. 

Limitations in the processing of current medical image data often affect the results 

of the correct diagnosis. Therefore, with the application of Quantum Machine Learning, it 

is hoped that it can provide a more effective solution in identifying abnormalities in 

medical images that were previously difficult to detect using conventional machine 

learning algorithms. 

The relationship between clinical numerical data and medical image data is very 

important in improving the accuracy of early detection models. A combination of data 

such as blood pressure, blood sugar, and cholesterol can provide an overview of the 

patient's health risks, while medical image data provides more in-depth information about 

the patient's physical condition. Therefore, quantum machine learning models must be 

able to combine these two types of data to improve the effectiveness of diagnosis. 

In this study, we explore how Quantum Machine Learning models can relate 

information derived from both types of data. For example, the results of blood pressure 

and blood sugar levels measurements can be associated with structural changes in the 

heart or blood vessels seen on CT scan images. With more in-depth analysis using 

quantum computing, the model can capture more complex patterns between clinical risk 

factors and symptoms reflected in the image data. 
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The use of complementary medical data is expected to improve the prediction results 

of the model, so that it can detect diseases earlier more accurately. Quantum Machine 

Learning has the potential to bring together information from multiple sources, providing 

a more holistic and comprehensive picture for more effective diagnosis of chronic 

diseases. 

The case study in this study involved a 62-year-old patient who had a history of 

heart disease and hypertension. The results of blood pressure measurements showed high 

numbers, while blood sugar and cholesterol data were also outside the normal limit. A 

patient's CT scan shows an enlargement of the left ventricle of the heart, a sign that often 

indicates a more serious risk of heart disease. In this study, data from the patients was 

used to test the Quantum Machine Learning model in detecting further cardiac 

complications. 

The results of the experiment show that the Quantum Machine Learning model can 

identify hidden patterns in the data, correlating information from various sources such as 

blood pressure, CT scan images, and genetic data to generate more accurate predictions. In 

this case study, the model successfully detected the potential risk of heart failure much 

earlier than conventional methods detect, leading to recommendations for early treatment 

and medical intervention. 

From this case study, it can be concluded that Quantum Machine Learning has 

significant potential in detecting chronic diseases more quickly and more precisely. The 

incorporation of numerical and image medical data through quantum machine learning 

opens up new possibilities in disease diagnosis, providing hope for patients to receive 

more timely care. 

This case study shows how data that is often considered separate, such as clinical 

data and medical images, can be effectively integrated to provide more precise results in 

diagnosis. The use of quantum machine learning to analyze both shows how these models 

can take advantage of complex relationships between variables that cannot be expressed 

with traditional methods. Quantum Machine Learning enables the simultaneous 

processing of large amounts of highly complex data, improving the speed and accuracy of 

predictions. 

In this case, quantum machine learning not only analyzes the data separately but also 

understands the interactions between variables to provide a clearer picture of the patient's 

condition. This process allows for better and faster early detection, which is crucial for 

reducing the risk of death or complications caused by chronic diseases. 

This research shows that Quantum Machine Learning has great potential in 

improving the accuracy of early detection of chronic diseases, such as diabetes, 

hypertension, heart disease, and cancer. Using a model that blends clinical data and 

medical images, the study reveals the ability of quantum computing to process data 

efficiently, which previously took longer using conventional machine learning methods. 

The results of the experiment indicate that quantum machine learning models can detect 

complex patterns in data that traditional techniques cannot detect, providing more accurate 

and faster predictions in diagnosing chronic diseases. 
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The study also found that the integration between numerical data (such as blood 

pressure, blood sugar levels) and medical imaging data (such as CT scans and MRIs) 

through Quantum Machine Learning improved the model's predictive capabilities. These 

results show that quantum machine learning methods can uncover hidden relationships 

between variables that have a significant influence on the development of chronic 

diseases. Thus, this study successfully proves that quantum computing has the potential to 

change the way we detect diseases in the early stages. 

Overall, this study confirms that quantum technology can be a very valuable tool in 

the medical field, especially in improving the accuracy of diagnosis of chronic diseases 

that have been difficult to detect with conventional technology. With the increasing speed 

and accuracy of predictions, it is expected to reduce the death rate from chronic diseases 

that are detected late. 

The results of this study show significant similarities and differences with previous 

studies in the same field. Most previous studies in the early detection of chronic diseases 

used classical machine learning and traditional computing technologies, which showed 

limitations in processing large and complex amounts of data. For example, studies on the 

use of deep learning algorithms in the diagnosis of heart disease or cancer have been 

widely conducted, but they often have difficulty dealing with problems such as noise in 

image data or unstructured variables. 

This research is different because it utilizes quantum computing, which has not been 

widely applied in the early detection of chronic diseases. By using quantum hardware and 

Quantum Machine Learning algorithms, the research can process data more efficiently, as 

well as identify patterns that traditional algorithms previously could not find. Some 

previous studies have also shown that the combination of clinical data and medical images 

improves diagnostic outcomes, but no studies have yet integrated quantum computing to 

speed up and improve prediction accuracy in the context of chronic diseases. 

Compared to other studies, these results show that quantum computing can be a 

breakthrough in improving the capabilities of analyzing very large and complex medical 

data. Quantum Machine Learning unlocks the potential to improve existing diagnostic 

systems, by leveraging the advantages of quantum theory in information processing. This 

research fills the gap in the application of quantum technology in the medical field. 

The results of this study show that we are at a turning point in the development of 

medical technology. Quantum Machine Learning has the potential to become a key tool in 

the early detection of chronic diseases, which has been a major challenge in the medical 

world. Early detection is essential to prevent chronic diseases from progressing to more 

severe conditions or causing fatal complications. This research signals that quantum 

technology can change the way we approach health problems by providing faster, more 

accurate, and more efficient solutions. 

The research also signals an important first step in the integration of advanced 

technology into the global health system. The adoption of quantum computing in the 

medical world may still be in its infancy, but the results of this study suggest that the 

move could pave the way for greater medical innovation. With much higher processing 
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speed and capacity, Quantum Machine Learning can provide solutions for health systems 

that are increasingly stressed with the ever-increasing burden of chronic diseases 

(Durgaprasad, 2022). 

Overall, the results of this study are a sign that we should be more serious about 

exploring the application of quantum technology in the medical field. The application of 

quantum machine learning could be an important step in a more targeted and data-driven 

medical technology revolution. In the next few years, this technology may become the 

new standard in global medical practice (Dwyer, 2022). 

The implications of the results of this study are very wide-ranging, especially in 

terms of improving the quality of diagnosis and treatment of chronic diseases. The use of 

Quantum Machine Learning can reduce the misdiagnosis that often occurs due to the 

limitations of traditional systems, as well as speed up the disease identification process. 

With more accurate prediction results, patients can receive more timely treatment, which 

can ultimately reduce mortality and complications from chronic diseases (Turner, 2021). 

For medical practitioners, the results of this study open up opportunities to adopt 

more sophisticated and quantum technology-based diagnostic tools. A faster and more 

accurate system of analyzing medical data will allow doctors to make more informed and 

informed decisions, even in the midst of huge volumes of data. Additionally, the 

integration between clinical data and medical images in quantum machine learning 

systems can enrich medical knowledge and provide new insights in disease diagnosis and 

management (Thivel, 2022). 

From the perspective of health policy, the application of this technology can be a 

strategic step in reducing the burden on the national and global health system. With faster 

and more accurate early detection, healthcare costs can be reduced, and the quality of life 

of patients suffering from chronic diseases can be improved. Therefore, the results of this 

study have implications for improving the effectiveness of the overall healthcare system 

(Mizdrak, 2022). 

The results of this research can be explained through the unique ability of quantum 

computing to process data on a large and complex scale. Quantum technology, with its 

superposition and attachment principles, allows for much faster and more efficient 

information processing compared to traditional computing methods. This is why Quantum 

Machine Learning models can identify hidden patterns in large medical data, which were 

previously difficult to find using classical machine learning techniques (Chen, 2022). 

In addition, the irregularities and noise that are often present in medical image data 

are challenges in the use of traditional machine learning. Quantum computing has the 

advantage of handling high-noise data, which allows models to be more accurate in 

predicting disease risk based on medical images. Quantum's ability to process a lot of 

information simultaneously provides an advantage in improving the speed and accuracy of 

early detection of diseases (Dey, 2022). 

Finally, the results of this research reflect the development of increasingly mature 

technology in the medical field. Although quantum hardware is still in the development 

stage, rapid advances in quantum computing research and technology are opening up 
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opportunities for its application in the medical world. This provides the reason why 

Quantum Machine Learning is a promising choice in detecting chronic diseases more 

efficiently and more accurately (Abbas, 2021). 

The next step in the study is to develop and test Quantum Machine Learning models 

in a wider range of medical applications, with a focus on larger and more varied datasets. 

Further research is also needed to address the limitations of current quantum computing 

hardware, as well as to integrate this technology more seamlessly into existing health 

systems. The developed model must be accessible to hospitals and clinics around the 

world to ensure the benefits of this technology can be felt by patients at large (Mousavi, 

2021). 

It is also important to conduct further research on the ethical and privacy challenges 

that may arise as these technologies are implemented, especially related to the use of 

patient medical data. Clear regulations and data protection mechanisms should be 

introduced to ensure that these technologies are used in a responsible manner and in 

accordance with global privacy standards. 

In the long term, the development and application of Quantum Machine Learning in 

the medical field could lead to the formation of a more sophisticated data-driven health 

system, with faster and more accurate medical decisions. This will pave the way for more 

effective early detection of diseases and improve the way we manage and treat patients 

with chronic diseases (Saleh, 2022). 

 

CONCLUSION 

This research reveals that Quantum Machine Learning (QML) has significant 

potential in improving the accuracy and speed of early detection of chronic diseases, such 

as diabetes, hypertension, heart disease, and cancer. By combining clinical data and 

medical images in a single model, quantum technology is able to process enormous and 

complex data more efficiently compared to traditional machine learning methods. The 

results show that QML can find hidden patterns in medical data that conventional methods 

cannot detect, paving the way for faster and more precise diagnosis. 

This research has made a great contribution to the development of diagnostic 

methods based on quantum technology in the medical field. Using Quantum Machine 

Learning, this research introduces a new approach that can efficiently integrate different 

types of medical data (numerical and imagery). This concept can overcome limitations 

often encountered in traditional medical data analysis, such as big data processing, noise 

in medical images, and limitations in finding complex patterns related to chronic diseases. 

Thus, this research opens up new opportunities in the development of quantum-based 

diagnostic tools that are more accurate and faster. 

This study has limitations in terms of the size and diversity of the datasets used, and 

is limited to applications for a few types of chronic diseases only. In addition, current 

constraints on quantum computing hardware still limit the scalability and practical 

implementation of this technology in the medical world. Further research needs to expand 

the types of diseases that can be detected using QML, as well as explore the development 
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of more reliable quantum computing hardware that can be applied at scale. In addition, the 

challenges of integrating this system into the global health system need to be further 

researched to ensure the effectiveness and accessibility of this technology for patients 

around the world. 

 

REFERENCES 

Abbas, A. H. (2021). Early detection and diagnosis of chronic obstructive pulmonary 

disease in asymptomatic male smokers and ex-smokers using spirometry. Revista 

Latinoamericana de Hipertension, 15(1), 44–50. 

https://doi.org/10.5281/zenodo.5106415 

Abqari, U. (2022). Strategies to promote the use of online health applications for early 

detection and raising awareness of chronic diseases among members of the general 

public: A systematic literature review. International Journal of Medical 

Informatics, 162(Query date: 2024-11-30 00:57:25). 

https://doi.org/10.1016/j.ijmedinf.2022.104737 

Batra, K. (2021). Quantum Machine Learning Algorithms for Drug Discovery 

Applications. Journal of Chemical Information and Modeling, 61(6), 2641–2647. 

https://doi.org/10.1021/acs.jcim.1c00166 

Blance, A. (2021). Quantum machine learning for particle physics using a variational 

quantum classifier. Journal of High Energy Physics, 2021(2). 

https://doi.org/10.1007/JHEP02(2021)212 

Chen, Y. (2022). Editorial: Toolkits for Prediction and Early Detection of Acute 

Exacerbations of Chronic Obstructive Pulmonary Disease. Frontiers in Medicine, 

9(Query date: 2024-11-30 00:57:25). https://doi.org/10.3389/fmed.2022.899450 

Cherneva, Z. (2021). The role of stress echocardiography in the early detection of diastolic 

dysfunction in non-severe chronic obstructive pulmonary disease patients. 

Arquivos Brasileiros de Cardiologia, 116(2), 259–265. 

https://doi.org/10.36660/abc.20190623 

Chin, H. M. (2021). Machine learning aided carrier recovery in continuous-variable 

quantum key distribution. Npj Quantum Information, 7(1). 

https://doi.org/10.1038/s41534-021-00361-x 

Cincio, L. (2021). Machine Learning of Noise-Resilient Quantum Circuits. PRX Quantum, 

2(1). https://doi.org/10.1103/PRXQuantum.2.010324 

Dey, D. (2022). Early Detection of Dwindling Cochlear Sensitivity in Patients with 

Chronic Kidney Disease. Otorhinolaryngology Clinics, 14(1), 17–21. 

https://doi.org/10.5005/jp-journals-10003-1423 

Durgaprasad, B. K. (2022). Role of predictable biomarkers in early detection of 

cardiovascular events in Chronic Kidney Disease III and IV. Current Issues in 

Pharmacy and Medical Sciences, 35(3), 99–105. https://doi.org/10.2478/cipms-

2022-0019 

Dwyer, K. M. (2022). Impact of COVID-19 on the worsening crisis of chronic kidney 

disease: The imperative to fund early detection is now. Internal Medicine Journal, 

52(4), 680–682. https://doi.org/10.1111/imj.15670 

Gill, S. L. (2020). Qualitative Sampling Methods. Journal of Human Lactation, 36(4), 

579–581. https://doi.org/10.1177/0890334420949218 

https://doi.org/10.5281/zenodo.5106415
https://doi.org/10.1016/j.ijmedinf.2022.104737
https://doi.org/10.1021/acs.jcim.1c00166
https://doi.org/10.1007/JHEP02(2021)212
https://doi.org/10.1007/JHEP02(2021)212
https://doi.org/10.3389/fmed.2022.899450
https://doi.org/10.36660/abc.20190623
https://doi.org/10.1038/s41534-021-00361-x
https://doi.org/10.1103/PRXQuantum.2.010324
https://doi.org/10.5005/jp-journals-10003-1423
https://doi.org/10.2478/cipms-2022-0019
https://doi.org/10.2478/cipms-2022-0019
https://doi.org/10.1111/imj.15670
https://doi.org/10.1177/0890334420949218


 Quantum Machine Learning for Early Detection of Chronic Diseases 

181 

Goto, T. (2021). Universal Approximation Property of Quantum Machine Learning 

Models in Quantum-Enhanced Feature Spaces. Physical Review Letters, 127(9). 

https://doi.org/10.1103/PhysRevLett.127.090506 

Guan, W. (2021). Quantum machine learning in high energy physics. Machine Learning: 

Science and Technology, 2(1). https://doi.org/10.1088/2632-2153/abc17d 

Han, J., Xu, K., Yan, Q., Sui, W., Zhang, H., Wang, S., Zhang, Z., Wei, Z., & Han, F. 

(2022). Qualitative and quantitative evaluation of Flos Puerariae by using chemical 

fingerprint in combination with chemometrics method. Journal of Pharmaceutical 

Analysis, 12(3), 489–499. https://doi.org/10.1016/j.jpha.2021.09.003 

Houssein, E. H. (2022). Machine learning in the quantum realm: The state-of-the-art, 

challenges, and future vision. Expert Systems with Applications, 194(Query date: 

2024-11-30 07:56:17). https://doi.org/10.1016/j.eswa.2022.116512 

Huang, H. Y. (2021). Power of data in quantum machine learning. Nature 

Communications, 12(1). https://doi.org/10.1038/s41467-021-22539-9 

Huang, H. Y. (2022). Provably efficient machine learning for quantum many-body 

problems. Science, 377(6613). https://doi.org/10.1126/science.abk3333 

Ji, H., Qin, W., Yuan, Z., & Meng, F. (2021). Qualitative and quantitative recognition 

method of drug-producing chemicals based on SnO2 gas sensor with dynamic 

measurement and PCA weak separation. Sensors and Actuators B: Chemical, 348, 

130698. https://doi.org/10.1016/j.snb.2021.130698 

Jiulin, S., Quntao, Z., Xiaojin, G., & Jisheng, X. (2021). Quantitative Evaluation of Top 

Coal Caving Methods at the Working Face of Extra‐Thick Coal Seams Based on 

the Random Medium Theory. Advances in Civil Engineering, 2021(1), 5528067. 

https://doi.org/10.1155/2021/5528067 

Ju, C. W. (2021). Machine Learning Enables Highly Accurate Predictions of 

Photophysical Properties of Organic Fluorescent Materials: Emission Wavelengths 

and Quantum Yields. Journal of Chemical Information and Modeling, 61(3), 

1053–1065. https://doi.org/10.1021/acs.jcim.0c01203 

Kang, Y. (2021). Recent progress on discovery and properties prediction of energy 

materials: Simple machine learning meets complex quantum chemistry. Journal of 

Energy Chemistry, 54(Query date: 2024-11-30 07:56:17), 72–88. 

https://doi.org/10.1016/j.jechem.2020.05.044 

Kudyshev, Z. A. (2021). Machine Learning for Integrated Quantum Photonics. ACS 

Photonics, 8(1), 34–46. https://doi.org/10.1021/acsphotonics.0c00960 

Langer, M. F. (2022). Representations of molecules and materials for interpolation of 

quantum-mechanical simulations via machine learning. Npj Computational 

Materials, 8(1). https://doi.org/10.1038/s41524-022-00721-x 

Mahendran, M., Lizotte, D., & Bauer, G. R. (2022). Quantitative methods for descriptive 

intersectional analysis with binary health outcomes. SSM - Population Health, 17, 

101032. https://doi.org/10.1016/j.ssmph.2022.101032 

Martín-Guerrero, J. D. (2022). Quantum Machine Learning: A tutorial. Neurocomputing, 

470(Query date: 2024-11-30 07:56:17), 457–461. 

https://doi.org/10.1016/j.neucom.2021.02.102 

Mazaheri, M. (2021). Serum Interleukin-6 and Interleukin-8 are Sensitive Markers for 

Early Detection of Pyelonephritis and Its Prevention to Progression to Chronic 

Kidney Disease. International Journal of Preventive Medicine, 12(1). 

https://doi.org/10.4103/ijpvm.IJPVM_50_19 

https://doi.org/10.1103/PhysRevLett.127.090506
https://doi.org/10.1088/2632-2153/abc17d
https://doi.org/10.1016/j.jpha.2021.09.003
https://doi.org/10.1016/j.eswa.2022.116512
https://doi.org/10.1038/s41467-021-22539-9
https://doi.org/10.1126/science.abk3333
https://doi.org/10.1016/j.snb.2021.130698
https://doi.org/10.1155/2021/5528067
https://doi.org/10.1021/acs.jcim.0c01203
https://doi.org/10.1016/j.jechem.2020.05.044
https://doi.org/10.1021/acsphotonics.0c00960
https://doi.org/10.1038/s41524-022-00721-x
https://doi.org/10.1016/j.ssmph.2022.101032
https://doi.org/10.1016/j.neucom.2021.02.102
https://doi.org/10.4103/ijpvm.IJPVM_50_19


 Quantum Machine Learning for Early Detection of Chronic Diseases 

182 

Mishra, N. (2021). Quantum Machine Learning: A Review and Current Status. Advances 

in Intelligent Systems and Computing, 1175(Query date: 2024-11-30 07:56:17), 

101–145. https://doi.org/10.1007/978-981-15-5619-7_8 

Mizdrak, M. (2022). Emerging Biomarkers for Early Detection of Chronic Kidney 

Disease. Journal of Personalized Medicine, 12(4). 

https://doi.org/10.3390/jpm12040548 

Mousavi, S. A. J. (2021). Diagnostic sensitivity of impulse oscillometry in early detection 

of patients exposed to risk factors chronic obstructive pulmonary diseases. Medical 

Journal of the Islamic Republic of Iran, 35(1), 1–4. 

https://doi.org/10.34171/mjiri.35.89 

Mujal, P. (2021). Opportunities in Quantum Reservoir Computing and Extreme Learning 

Machines. Advanced Quantum Technologies, 4(8). 

https://doi.org/10.1002/qute.202100027 

Nagib, S. N. (2021). Screening and early detection of chronic kidney disease at primary 

healthcare: Chronic Kidney Disease at Primary Care. Clinical and Experimental 

Hypertension, 43(5), 416–418. https://doi.org/10.1080/10641963.2021.1896726 

Peters, E. (2021). Machine learning of high dimensional data on a noisy quantum 

processor. Npj Quantum Information, 7(1). https://doi.org/10.1038/s41534-021-

00498-9 

Rankine, C. D. (2021). Progress in the Theory of X-ray Spectroscopy: From Quantum 

Chemistry to Machine Learning and Ultrafast Dynamics. Journal of Physical 

Chemistry A, 125(20), 4276–4293. https://doi.org/10.1021/acs.jpca.0c11267 

Romero, J. (2021). Variational Quantum Generators: Generative Adversarial Quantum 

Machine Learning for Continuous Distributions. Advanced Quantum Technologies, 

4(1). https://doi.org/10.1002/qute.202000003 

Sajjan, M. (2022). Quantum machine learning for chemistry and physics. Chemical 

Society Reviews, 51(15), 6475–6573. https://doi.org/10.1039/d2cs00203e 

Saleh, B. H. O. (2022). Crucial biomarkers for early detection of chronic kidney disease; 

Neutrophil gelatinase-associated lipocalin (NGAL) and interleukin-6 (IL)-6. 

Eurasian Chemical Communications, 4(3), 272–278. 

https://doi.org/10.22034/ecc.2022.322991.1288 

Thivel, D. (2022). Fine Detection of Human Motion During Activities of Daily Living as a 

Clinical Indicator for the Detection and Early Treatment of Chronic Diseases: The 

E-Mob Project. Journal of Medical Internet Research, 24(1). 

https://doi.org/10.2196/32362 

Turner, J. (2021). Home Spirometry Telemonitoring for Early Detection of Bronchiolitis 

Obliterans Syndrome in Patients with Chronic Graft-versus-Host Disease: J. 

Turner et al. Transplantation and Cellular Therapy, 27(7), 616–616. 

https://doi.org/10.1016/j.jtct.2021.03.024 

Wang, Y. (2021). TRACE: Early Detection of Chronic Kidney Disease Onset with 

Transformer-Enhanced Feature Embedding. Lecture Notes in Computer Science 

(Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics), 12921(Query date: 2024-11-30 00:57:25), 166–182. 

https://doi.org/10.1007/978-3-030-93663-1_13 
  

 

 

https://doi.org/10.1007/978-981-15-5619-7_8
https://doi.org/10.3390/jpm12040548
https://doi.org/10.34171/mjiri.35.89
https://doi.org/10.1002/qute.202100027
https://doi.org/10.1080/10641963.2021.1896726
https://doi.org/10.1038/s41534-021-00498-9
https://doi.org/10.1038/s41534-021-00498-9
https://doi.org/10.1021/acs.jpca.0c11267
https://doi.org/10.1002/qute.202000003
https://doi.org/10.1039/d2cs00203e
https://doi.org/10.22034/ecc.2022.322991.1288
https://doi.org/10.2196/32362
https://doi.org/10.1016/j.jtct.2021.03.024
https://doi.org/10.1007/978-3-030-93663-1_13


 Quantum Machine Learning for Early Detection of Chronic Diseases 

183 

Copyright Holder : 

© Pedro Silva et al.  (2024). 

 

First Publication Right : 

© Journal of Tecnologia Quantica 

 

This article is under: 

 


