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Artificial intelligence (AI) is a novel tool that has transformed the medical sector and, 
by far, it has made an impact, at least in regards to assisting clinical decision-

making. Clinical Decision Support Systems (CDSS) with the help of artificial 

intelligence can positively influence the fact that diagnoses, treatment planning, and 

patient care optimization will be more accurate. One of the challenges experienced in 
healthcare system in resource constrained health care settings particularly in 

developing countries is shortages of trained medical professionals, absence of 

diagnostic facilities as well as access to specialized medical knowledge. The 
difficulties encountered usually lead to late diagnosis, misdiagnosis and patient 

outcomes. The use of artificial intelligence in clinical decision support systems can 

overcome these limitations and is therefore likely to improve the provision of 
healthcare.The paper considers the concept of artificial intelligence and how it can 

be applied to the clinical decision support system and enhance the efficiency of the 

diagnostic process and patient care within a limited resource setting of a healthcare 

center. Clinical decision support systems using AI are machine learning algorithms, 
natural language processing, and predictive analytics to analyze patient data, 

medical data and clinical guidelines to provide evidence-based advice to healthcare 

practitioners. These systems can assist the physicians in diagnosing the disease, and 
also in determining a treatment option and forecasting potential health risks.AI-based 

decision support tools can significantly decrease disease monitoring and diagnostic 

error cases, as well as improve the speed and quality of medical decision-making. 
The application of AI technologies also enables health experts to find patterns that 

can be associated with a specific disease and diagnose it during an early stage and 

propose appropriate intervention by processing large volumes of clinical data. The 

AI-based decision support systems may become an effective assistance in the 
resource-limited setting that employs healthcare workers who may not have access to 

expert knowledge and fill the void of clinical knowledge and better patient care.In 

spite of a brilliant future lie of AI in clinical decision support, it has several barriers 
to usage in the resource-limited environment. They include ineffective digital 

infrastructure, lack of standardized electronic health records, the issue of data 

privacy and the ethical factor, and the deficit of technical expertise in order to deploy 

healthcare systems based on AI.The paper proposes that the use of artificial 
intelligence-driven clinical decision support systems can lead to a radical change in 

the efficiency of the diagnostic process and the care providers within the environment 

of a medical facility with inadequate resources. However, in order to have successful 
implementation, investments in digital health, workforce, regulatory frameworks, and 

ethical governance are relevant to enable responsible and efficient application of AI 
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technologies in healthcare. 

 
 

INTRODUCTION 

It can be seen that the world is witnessing the application of advanced technologies in healthcare systems in an effort to improve 

the quality, efficiency and accessibility of healthcare services. One of the most talked about of these emerging technologies has 

become artificial intelligence as it can process large volumes of data and identify dense patterns, and even decision-making 
processes. Artificial intelligence is capable of being deployed to change many aspects of healthcare including medical diagnosis, 

treatment planning, patient monitoring, and healthcare management. Clinical decision support system (CDSS) is one of the most 

significant uses of artificial intelligence in healthcare which helps healthcare professionals to make an informed clinical decision. 

The clinical decision making is a complicated process, which requires assessment of the symptoms of the patients, examination of 
their medical records, assessment of diagnostic tests and assessment of the different modes of treatment. To arrive at a diagnosis 

and treatment choice, medical practitioners would use their experience, medical knowledge, and the medical guidelines that 

present to them. However, clinicians working in the health care field particularly in developing countries and other environments 

with limited resources are faced by numerous challenges that can affect the accuracy and effectiveness of their decisions. 

The resources constraints in the healthcare setting often compete with the unavailability of trained medical staff, absence of 

diagnostic tools, inefficient health facilities and shortage of medical information tools in the resource-constrained healthcare 

settings. These restrictions can also lead to subsequent diagnosis, increased risks of a medical mistake, and adverse patient 

outcomes. Such problems are also exacerbated by the lack of trained healthcare professionals in the rural and remote areas, hence 

making the patients inaccessible to quality and appropriate medical services within a good time period. 

Artificial intelligence clinically assists in decision making, which offers possible solutions to some of these issues. Complex 

algorithms, which analyze the information of the patient, medical publications, and clinical guidelines to produce evidence-based 

suggestions, are examples of clinical decision support systems that require AI use. The systems can also assist the health care 

providers to diagnose, identify potential treatment methods and forecast patient health outcomes. 

The other aspect concerning use of clinical decision support systems in AI is that it is capable of processing a significant amount 

of medical data in a relatively short period of time and at an accurate time. Clinicians are generating extremely huge amounts of 

data in electronic health records, laboratory findings, medical imaging technology and patient monitoring systems. AI 

technologies can analyze such datasets to learn the patterns and relationships that cannot be quickly identified by human 

clinicians. AI systems may help clinicians to make more informed decisions by making information available to them according to 

the data analysis. 

The medical diagnostics, in particular, are the sphere where clinical decision support systems using AI are implemented. Such 

systems can analyze patient signs and symptoms, lab findings, medical imaging to assist clinicians to uncover possible disease. As 

an example, one can mention that machine learning algorithms can detect the patterns that are on radiological images which may 

indicate the presence of cancer, cardiovascular diseases or nervous conditions. Early detection of diseases is significant in 

effective treatment of the disease and improved patient results. 

Another application of AI in clinical decision support that is interesting is predictive analytics. Predictive models can be used to 

determine the possibility of a disease progression or complications or readmission to the hospital, based on patient data. This kind 

of insight can help medical workers to implement preventive measures and develop individual treatment programs in patients. 

Predictive analytics also come in handy during the allocation of resources in a more efficient and better way in healthcare 

institutions and improvement of healthcare management. 

In addition to the accuracy of the diagnosis, AI-based clinical decision support systems can also contribute to the improvement of 

the treatment planning. The AI systems are able to recommend treatment in accordance with the details of a patient by analyzing 

his/her patient records and clinical practices. This is an individualistic approach to medicine that helps to make sure that the 

patients can receive the best and most appropriate treatments. 

Clinical decision support systems can be enhanced with artificial intelligence, and this may be useful especially in peri-applicable 

health care environments with limited resources. The healthcare providers may not be able to access specialized knowledge on 

healthcare-related matters or a state-of-the-art diagnostic equipment in most developing countries. This gap can be removed with 

the help of AI systems that enable clinicians to have access to evidence-based medical information and diagnostic advice. 

Comments: AI-based clinical decision support systems are linked to tremendous benefits, though, it means that they come with 

various challenges to overcome to avoid failure. One of the largest challenges that can be singled out is the lack of digital 
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infrastructure required to support AI technologies. The quality internet access, the electronic health records and data storage 

systems will form the basis of good AI systems. Many health care centers in strained resources lack such crucial elements of 

technology. 

Data privacy and security issues also form the basis of the challenge of adoption of AI in healthcare. CDS systems require access 

to sensitive patient information and such information should be protected to ensure confidentiality of patients and that all forms of 

ethics are acknowledged. To safeguard patient data, healthcare facilities ought to implement beneficial data governance and 

cybersecurity policies. 

Another issue is the shortage of experts who can be proficient in the area of healthcare and AI technologies. The development and 

work of AI-based medical systems include interdisciplinary team of medical workers and data scientists along with software 

engineers. The needed manpower is needed and this needs training programs and capacity building. 

As more attention is paid to the issue of digital health technologies, there is a need to examine how artificial intelligence can be 

used to enhance the clinical decision support systems in healthcare settings that are resource-constrained. The realization of the 

opportunities and challenges of the AI adoption will help the healthcare organizations and policymakers in developing effective 

strategies of implementing the technologies within the healthcare systems. 

In the current research, we will refer to the application of artificial intelligence in clinical decision support systems and the ways 

in which the technologies may be utilized to enhance the effectiveness of the process of diagnosis and treatment of patients carried 

out in resource-intensive clinical environments. 

LITERATURE REVIEW 

The use of artificial intelligence in clinics decision support systems is one of the issues which have been debated by some of the 

recent medical research works. The scholars have identified the opportunities of the AI technology to improve the clinical 

decision-making process, improve the quality of diagnoses made, and assist the medical professionals in offering quality care to 

the patient. 

Clinical decision support systems are several decades old and although they are currently being expanded by the recent successes 

of the artificial intelligence field, they have been utilized to a much greater degree. Jiang et al. (2017) assert that AI-enabled 

frameworks of decision support and evidence-based suggestions can be provided to make use of enormous volumes of clinical 

information and assist the medical specialist in diagnosing and treating the illness. 

Modern clinical decision support systems include a neural network. The algorithms can identify trends in big data as well as 

developing predictive models that can assist clinicians to consider the risk in patients and the consequences of illnesses. The 

working machine learning models in the study by Rajkomar et al. (2019) proved to be accurate predictors of patient mortality, 

readmission into hospital, and disease progression after the analysis of electronic health records. 

Medical imaging analysis is another area on which AI-based decision support systems have brought significant potential. The 

levels of accuracy in detecting abnormalities in medical images have been great when using deep learning algorithms. According 

to Esteva et al. (2017), the use of AI systems is equal to that of dermatologists in the classification of skin cancer images. 

AI powered clinical decision support systems are also applied to reduce diagnostic errors. The issue of diagnostic errors is rather 

dangerous to the healthcare system of any country, and the errors can cause serious damage to patients. Davenport and Kalakota 

(2019) state that AI technologies can assist clinicians by providing a real-time diagnosis recommendation through the analysis of 

vast amounts of data. 

The application of AI in the area of healthcare access has also been a subject that has been explored. Topol (2019) claims that 

healthcare technologies that rely on AI can help to enhance the availability of medical expertise in remote and underserved 

regions. Integrated Telemedicine platforms are platforms, in which AI-based decision support systems may assist a healthcare 

practitioner to offer diagnostic care to the patient remotely. 

Despite the mentioned benefits, there are certain issues which are yet to be detached to the application of AI in clinical decision 

support systems. One of the areas is the problem of data security and data privacy. Healthcare data contains specific personal 

information that ought to be locked down so that the patients can place their trust in the hospital and practice ethical standards. 

The other problem, which is also connected to decision-making systems based on AI, is the issue of algorithmic bias. Obermeyer 

et al. (2019) demonstrated that there were biased healthcare algorithms due to the limitations of training datasets. Such prejudices 

may lead to incorrect forecasts and even the imbalance of health outcomes. 
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The infrastructure limitations are also an impediment to the adoption of AI technologies in resource-restrained healthcare settings. 

The World Health Organization (2021) notes that the capability of using AI in healthcare innovations can be supported through 

improved digital health infrastructure and formulation of regulatory frameworks. 

Overall, it can be concluded that the literature supports the idea that artificial intelligence can be utilized to enhance significantly 

clinical decision support systems, and promote healthcare delivery. The implementation, however, can only be done successfully 

when technical, ethical, and infrastructural issues are put into consideration. 

SUMMARY  

Artificial intelligence has turned out to be among the most promising methods of enhancing clinical decision-support and care 

delivery. The paper has explained the potential use of artificial intelligence in the clinical decision-making process and how AI-

driven devices can make the diagnostic tests and treatment of patients most effective in health facilities with scarce resources. 

Clinical decision support systems are algorithms that are powered by artificial intelligence and apply machine learning, predictive 

analytics and natural language processing to handle challenging medical data and provide medical practitioners with evidence-

related recommendations. These technologies will be able to assist in reaching a high diagnostic accuracy and reducing medical 

errors and assist professionals working in healthcare design effective treatment procedures. 

The importance of AI-driven decision support systems may grow in leaps and bounds in improving healthcare delivery in 

resource-limited healthcare facilities which may be lacking in the access to expert medical services and cutting-edge diagnostic 

devices. Knowledge gaps in the medical sphere can be addressed with the help of AI technologies and enhance the results of 

patients by providing clinicians with real-time diagnostic data and treatment. 

However, successful implementation of AI in clinical decision support systems has several problems. They include inadequacy of 

electronic infrastructure, lack of standard electronic health records, data privacy, algorithm bias and lack of expertise in technical 

capacity in developing countries. 

To make the most out of the AI technologies in the healthcare sector, policymakers and healthcare organizations will be required 

to invest in the digital health infrastructure, develop new regulatory frameworks that will regulate the use of AI, and strengthen 

interdisciplinary collaboration between technological experts and healthcare specialists. 

In conclusion, it is possible to state that, given the current state of resource shortage, both in terms of time and resources, and are 

prone to dramatically improve the efficiency of the diagnostic process and patient care, clinical decision support systems working 

on the principles of artificial intelligence may benefit the workflow of any healthcare organization. With the assistance of AI 

technologies and relevant investments and supportive policies, it can be reshaped to improve the healthcare system all over the 

world. 
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