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Abstract  
An environment that is favourable to using information technology to improve healthcare service delivery has been 
created by the adoption of electronic health records (EHRs), the improved accessibility of EHR data, improvements in 
analytical techniques, and changes to healthcare payment systems.  The EHR systems that providers use, the quality 
metrics developed by different organizations, and the inconsistent ways in which these metrics are applied by multiple 
organizations all demonstrate the lack of uniformity.  The coordination and governance of systematic methods to 
utilize health information systems and associated data in order to enhance clinical effectiveness are in dire need. Based 
on this definition, quality informatics is the field that applies medical data derived from healthcare information 
systems to enhance clinical effectiveness. The gathering of reliable healthcare quality information, analysis, and use 
of findings to guide quality improvement efforts constitute the backbone of quality informatics, a clinical informatics 
sub-discipline, which generally examines the organization and use of information to enhance healthcare provision.  
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1. INTRODUCTION  
In the medical field, there are a number of clinical tests required to forecast what kind of disease is usually 
prevalent for every kind of disease such as HIV. For some diseases such as cancer, diabetes and 
hypertension that are performed on multiple attributes like environment, age, family history, past history 
etc [1]. Therefore, it is required to require more attributes for the research study and investigation. In 
addition, there has been a growth in gathering medical data whether or not the individual is in a critical 
condition. For training examples, the procedure needed additional samples of datasets already gathered 
from hospitals in real-time [4]. Overall, datasets includes medical history, demographics information, 
drugs, diagnosis, environment, laboratory tests, lifestyle etc, in order to enhance the efficacy of 
recommendation. Then the dataset can be enhanced by pre-processing step to achieve improved 
predictions [9]. In general, the medical data should be maintained for integrity when Personal Identity 
(PID) is concealed through data privacy methods [2]. Additionally, the standard approach utilized the De-
identification process to prevent the person ID, when combined with the information (anonymization) 
[13]. Most of the RS is in the heart of the prediction model with usual predictions like user rating, user 
choice, user order for the items by checking how close to real ones[10]. The measures of accuracy include 
rating prediction for the evaluation and exact whether the RS is compared to the ground truth of user 
preferences and a list of recommended items [3]. There are two methods to represent relevant items like 
explicit feedback and implicit feedback. Here, the explicit feedback has item ratings that are perhaps 
relevant to the user to give higher ratings above 3.5 from 1 to 5. Now, big data analytics is the rapidly 
growing industry that provides numerous opportunities for the business professionals and research work. 
Most of the tools for big data are not programmed with the security issues that put the data privacy and 
security of the organizations in danger. The information threats, malicious attacks, DDos attacks, and 
ransom ware attack heavily deteriorate the analytics activities and the stored data in the system. The 
security attacks come either from the offline or online sources. The predominant data threats that result 
in theft of the sensitive data such as the credit card numbers or the other financial information [4-5]. 
 
2. REVIEW OF LITERATURE 
Understanding the features of healthcare information systems and determining the appropriate metrics 
are critical tasks for quality informaticians.  As quality measurements and financial incentives become 
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more and more correlated, the importance of metric reporting keeps growing.  Furthermore, as quality 
measurements established by federal and state organizations change over time, so do the focus areas within 
quality informatics [6].  For instance, patient access to medical records, data exchange between providers 
and patients, and electronic health record (EHR) interoperability are currently top priorities for the 
Centers for Medicare & Medicaid Services (CMS).  For the purpose of exchanging and developing formal 
and efficient solutions for every stage involved in the computation of an eCQM, quality informatics is 
crucial [11]. 
For a quality informatics program to be successful, it is essential to have robust healthcare quality data 
and a well-structured organization. A successful program that uses a Healthcare Quality Information 
System (HQIS) for the effective gathering, administration, analysis, and reporting of healthcare quality 
data was described by Niland et al.  Data, personnel, and procedural perspectives—all essential 
components of a high-quality informatics program—are used to classify the components of this system [7].  
They specifically stress that a quality information system's socio-technical and knowledge management 
components provide difficulties that go beyond the system's technological features.  To effectively use 
healthcare data for improvement, an organizational structure that promotes quality improvement is 
required.  A team of analysts, data scientists, and IT specialists must work together to complete the wide 
variety of duties necessary for a successful, high-quality informatics program; one informatician cannot 
do it alone. Furthermore, in order to achieve successful quality enhancement results, a culture that places 
a high priority on quality improvement needs to be embedded throughout the larger business.  One 
recurrent topic from key informant interviews was that a basic culture of quality improvement must 
permeate the entire business for the use of healthcare IT for quality improvement to be successful. 
 
3. MATERIALS AND METHODS 
It is essential to support the relationship between healthcare quality metrics and the processes involved 
in healthcare services. Electronic clinical quality measures (eCQMs) alone won't be enough to improve 
quality; in order to produce significant change, these measurements must be incorporated into quality 
improvement programs.  De Lusignan emphasized the importance of informatics in the National Health 
Service of England's framework for quality improvement.  A solid basis for a successful quality informatics 
program to facilitate an organization's commitment to enhancing clinical effectiveness can be built by 
implementing the necessary Healthcare Quality Improvement Systems (HQIS), employing the 
appropriate analytical tools, and developing an enabling organizational structure and culture. There are 
numerous opportunities to make use of the potential and value of high-quality informatics. The 'five V's' 
(volume, velocity, variety, veracity, and value) define the term 'big data' in healthcare as a by-product of 
the tremendous volumes of data in healthcare [12].  The data variety consists of discrete elements from 
numerous patients attended to by numerous providers, and this results in a vast quantity of real-time data 
of varied quality that can be utilized for fostering clinical excellence[14]. By using data analytics, big data 
can enhance the level of healthcare provision.  Informaticians are able to gain more insight due to the 
constant advancement of analysis and reporting features as data collection continues to increase [8].  
Commercial products, for example, allow healthcare systems to assess the standard of care they deliver. 
In addition, with the right requirements for quality input data fulfilled, predictive analytics on big data 
may also provide scope to improve the quality of care [15]. 

 
Figure 1: Healthcare Quality Improvement (source: web) 
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The improvement of real-time analysis findings reported to clinicians in the process of collecting data is 
an increasingly important emphasis. For example, real-time quality data dashboards have proved to 
enhance the quality of emergency department and pediatric intensive care unit care. Opportunities for 
the growth of quality informatics are highlighted by the ongoing evolution of electronic health records 
(EHRs), large clinical datasets, advanced analytics, and effective reporting systems. Quality informatics 
will be necessary in integrating these technologies into current practice and transferring this information 
to individuals who will gain when new methods and strategies that allow for optimal use of healthcare 
data to enhance clinical effectiveness become apparent. 
 
4. RESULT AND DISCUSSION 
The field of quality informatics presents significant opportunities for collaboration across various 
departments and disciplines to enhance healthcare delivery. Developing an effective Health Quality 
Information System (HQIS) is essential for a quality informatics initiative, yet it poses considerable 
challenges. There are still challenges that could prevent successful results, such as problems with the 
caliber, quantity, and use of data obtained from HQISs.  

 
Figure 2: Shifting which determines the eavesdropper rate 
Acquiring quality data is among the key problems that quality informaticians experience.  The validity of 
major healthcare databases has been challenged by Sukumar et al.  In addition to this, issues related to 
the quality of data are often taken care of once they have already happened.  Define, identify, and uphold 
data quality as a deficiency of reliable data could undermine all the system's further outputs.  

 
Figure 3: Biased error estimation 
Therefore, a novel strategy is required to systematically enhance data quality. Organizations and 
informaticians must establish appropriate systems to provide qualified data. Frameworks for assessing 
data quality are being developed to characterize the quality of healthcare data for secondary applications. 
Clinical practice and efforts to improve quality must be integrated with data collection, analysis, and 
reporting.  
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Figure 4: Shannon bound which shows the leakage in quantum channel 
Informatics can be successfully embedded in larger systems of organization if it is really to attain goals of 
quality improvement. In order for quality indicators to make worthwhile contributions to enhancing 
quality, they have to become an integral part of the entire system. Since Burstin et al. suggest, "To make 
significant improvements in U.S. health care, a closer connection between measurement and both 
evolving national data systems and evidence-based improvement strategies is needed.” 
 
5. CONCLUSION  
It is the responsibility of the healthcare systems to track, document, and enhance the quality of clinical 
care.  Management and coordination of quality improvement programs, Health Quality Improvement 
Systems (HQISs), information system technicalities, and the dissemination of data meant to enhance 
clinical excellence all rely on quality informatics as the need for reporting and health care data increases. 
Increased opportunity exists in the field of informatics despite educational institutions' inability to 
produce successful, high-quality programs. Creation of standards and working groups through which 
coordination and sharing of activities to enhance provision of healthcare become easier is facilitated by 
quality informatics. Due to their unique organizational structures and situations, healthcare organizations 
confront different obstacles in accomplishing these goals.  These organizations' strategy for creating an 
infrastructure that tackles these issues and maximizes productivity will depend on a number of variables, 
with strong leadership being an essential component of any change implementation plan.  Tang et al.'s 
study, for example, showed that data coding in Electronic Health Records (EHR) was superior to manual 
chart inspections in correctly identifying patients with diabetes. This resulted in a major difference in 
quality measures without increasing the administrative load.  Nevertheless, there are challenges in 
reporting quality measures, and more research is needed to ensure that time and effort spent reporting 
quality lead to meaningful information for the healthcare system. 
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