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ABSTRACT 

Over the course of the past several years, the discipline of health informatics has 

experienced a significant expansion. The entirety of the technology, software, 

procedures, and methods that are required to gather, store, retrieve, and analyze 

medical and health records are included in this. By utilizing health information 

technology (HIT), healthcare informatics makes it possible for a wide range of 

stakeholders to have electronic access to their medical records. These stakeholders 

include patients, nurses, hospital managers, physicians, insurance companies, and 

also include other individuals. In order to collect, manage, analyze, and 

communicate data, health informatics merges nursing science with data science and 

analytical disciplines. This brings together specialists and makes health information 

clear and accessible to the general public.  
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1. Introduction 

The field of health informatics is one that is experiencing tremendous growth within 

the healthcare sector. Everything from the tools and protocols to the hardware and 

software required to gather, store, retrieve, and use health records and related data 

falls under this category. Through healthcare informatics and HIT, many parties, 

including patients, nurses, hospital administrators, physicians, and insurance 

companies, have electronic access to medical records (1). Health informatics brings 

together analytical fields, data science, and nursing science to gather, process, 

interpret, and convey data. This facilitates communication amongst specialists and 
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improves the accessibility and comprehension of health records.  

Numerous sectors, including healthcare, have witnessed fast technological 

advancement. Technology has revolutionized healthcare, allowing for more efficient 

and better results for patients. Nanorobots that administer drugs intravenously and 

robotic arms used in surgery are two examples. Medical administration is one area 

that AI is finding value in (2,3). It makes sure that healthcare staff focus on the most 

critical tasks first, so that doctors, assistants, and nurses can focus on other things 

that really matter. Transcribing voice notes into text might be useful for healthcare 

administration. They are useful for automating non-patient care activities such taking 

notes in charts, making medication recommendations, and ordering tests (4-6)  

A digital profile is maintained for every person, which includes information on their 

background, health history, allergies, lab results, and more. Both public and private 

sector vendors have access to the records because they are transmitted over 

encrypted information networks. Since each record consists of a single editable file, 

doctors can make changes over time without having to fill out more paperwork or 

worry about data replication (7). In this review, we will look at how the fields of 

dentistry, nursing, radiology, and public health might work together to improve 

patient care using health informatics. 

Definition of Health Informatics 

Health informatics is a specialist field concerned with the administration of patient 

data via clinical databases and health information clinical decision support systems. 

This specialized topic includes a variety of subfields, such as nursing informatics, 

clinical informatics, consumer health informatics, and public health informatics. In 

healthcare, the term "health informatics" refers to information technology that makes 

it easier to organize and analyze health data in order to enhance healthcare outcomes 

(8, 9). Artificial Intelligence (AI), Internet of Medical Things (IoMT), 3D 

bioprinting, Telemedicine, Cloud computing, Big Data, Nanomedicine, mHealth, IT 

Systems, Robotics, Augmented Reality (AR), Virtual Reality (VR), and Wearable 

Technology are among the most important health informatics technologies. 

Healthcare informatics solutions include the resources, tools, and procedures used in 

medical practice. There are several equipment available, including computers, 

communication networks, and medical technology. Patients, nurses, hospital 

managers, insurance companies, and health information technicians can all access 

their medical records electronically(10). People in the wide subject of health 

informatics work together to uncover the best ways to use biomedical data, 

information, and knowledge for scientific research, problem solving, and decision 

making, with the ultimate goal of improving people's health. To put it another way, it 

is the study of information, defined as meaningful data. The field of clinical 

informatics is the most advantageous for healthcare workers. Clinical informatics is a 

discipline that integrates medical, information technology, and behavioral 

management principles. Clinical informatics is neither a purely academic or 

technological discipline. Instead, it is a helpful field that raises healthcare quality, 

improves patient outcomes, and promotes medical research. Understanding that the 

success of health care evolution is defined not by how well the technology performs, 

but by how well it fits into existing cultures, regulatory frameworks, and institutional 
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procedures is crucial to meeting these goals(7). 

Importance of Health Informatics in bridging Dental, Nursing, Radiology, and Public 

Health fields  

Informatics amalgamates information technology with healthcare to provide patient-

centered and efficient medical services. The primary objective of health informatics 

is to utilize data management and technology to improve healthcare support. 

Enhancing patient care, optimizing healthcare processes, and improving health 

outcomes requires the effective organization, analysis, and management of health 

information. It entails utilizing data management and technology to enhance 

healthcare service delivery and efficiency. The healthcare sector employs EHRs to 

systematically organize, store, and manage patient health information, hence 

improving the patient experience. The significance of healthcare systems and its 

personnel has escalated in the contemporary big data landscape. Utilizing these 

technologies enables healthcare practitioners to get patient data more rapidly, 

resulting in expedited decisions and outcomes for physicians and nurses (11-13). 

The Role of Health Informatics in Dental Field  

Progress in dentistry is significantly influenced by advancements in information 

technology. Coined by Zimmerman et al. in 1968, "dental informatics" denotes the 

utilization of computer and information sciences in dentistry to enhance clinical 

practice, research, education, and management(15,16).  

Advancements in dental informatics includes applications such as diagnostic 

equipment, 2D or 3D digital acquisition, computer-assisted design and manufacture, 

and computer-assisted surgery(17,18). The advancements were analyzed in a 

systematic study published in 2017 (19). 

Other research have looked into the implementation of computerized health 

information systems (HISs) in dentistry. Health information systems collect, store, 

process, and communicate the data required to organize and implement care (17,20). 

The electronic dental record (EDR) is a well-known HIS component that 

practitioners utilize to track patients' medical and dental histories, as well as 

thorough consultation information. Given the clear benefits of EDRs, particularly at 

large clinical institutions, the total adoption rate in the United States climbed from 

52% in 2012 (21) to 77% in 2017 (22). Indeed, EDRs are more than just a digital 

version of paper records. They are ideally interoperable with other HIS components, 

allowing for data capture control, data storage and access, administrative and 

management assistance, and public health policy guidance. They can also be 

employed in research and education (23, 26). 

Scalable, shareable, and domain-specific standardized clinical coding systems are 

necessary for the maximum utilization of EDRs, especially in relation to data 

transfer, aggregation, and reuse (26).  

In order to effectively use informatics in their work, public health professionals 

require an in-depth understanding of the subject. Biostatistics, geographic 

information systems (GIS), teledentistry, community health education, and other 

areas have all benefited from informatics in public health dentistry (27).  
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The practice of teledentistry is a hybrid of traditional dentistry and modern 

communication technology. The Westinghouse Electronics Systems Group in 

Baltimore, Maryland, created it in 1989(28). It's a great tool for dental consultations 

and treatment planning since it allows for excellent communication between remote 

places and dental specialists (29). Therefore, it makes dental treatment more 

accessible to everybody. Additionally, it benefits both communities and public health 

professionals due to its cost-effectiveness.[1] By doing so, it hopes to bridge the 

divide between urban and rural areas and make specialized healthcare more 

accessible in the world's most inaccessible places. Both self-study and interactive 

video-conferencing have found uses in the dental field. The user is required to store 

the web-based self-instruction system in the system prior to using it. The materials 

can be accessed multiple times, and users can learn at their own pace (30) 

Interactive video conferencing is conducted by plain old telephone service, satellite, 

integrated services digital network, Internet, or Intranet. It comprises two systems: a 

live interactive video conference and supplementary information. The live video 

conference necessitates an appropriate camera setup that conveys information from 

the patients. The supplementary information maintains a record of patients' data, 

including medical history and radiography. This information may be transmitted 

during the video conference or subsequently. The user receives immediate feedback 

(30).  

In India, the advancement of telemedicine has significantly enhanced healthcare 

accessibility for rural populations. Given that a majority of the population in India 

resides in rural areas, teledentistry can facilitate the fulfillment of the demand-and-

supply chain in these places (30) 

The Role of Health Informatics in nursing  

Nursing informatics (NI) is a mechanism for delivering safe, high-quality patient 

care. It enables the firm to transform data into meaningful knowledge. This thus 

enhances the efficiency and efficacy of healthcare services, as evidenced by the 

organization's overall outcomes (31). Nurses can leverage technology to locate, 

comprehend, organize, and assess information from many sources to enhance 

decision-making on patient care and address issues. Nursing informatics can enhance 

patient care(32). However, nursing informatics appears to be failing to effect the 

anticipated improvements in nursing services. This may be due to nurses lacking the 

requisite skills or insufficient knowledge of information technology. Nurses require 

enhanced knowledge of health information technology and administration, as well as 

further training in informatics.Competence necessitates the integration of knowledge, 

skills, and abilities, including values, attitudes, critical thinking, and clinical 

decision-making capabilities. Every nurse must possess extensive knowledge of 

informatics to deliver safe, high-quality care. Alongside advocating for safe and 

high-quality nursing practice, it is essential to ensure ethical conduct, facilitate the 

advancement of the nursing profession, enhance nursing education, and recognize 

personal limitations (33). 

"Nursing informatics competencies" (NIC) stands for "an acceptable level of 

knowledge, skills, and ability to do specific informatics tasks." (33). Also, nurses 

need to have the right (NIC) knowledge, skills, and attitudes to move forward in their 
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schooling and be ready for their jobs (34). The way workers feel about their jobs is 

likely to have a big impact on how well information technology is put in place. 

When employees have bad moods, it's harder for them to accept and use technology 

well. Adoption of a digital system is mostly based on how nurses feel about using it 

(35). How people feel about computers is going to have a direct effect on how well 

they are used in nursing. So, it's very important to know how nurses feel about 

computers. For computers to be used in healthcare, there needs to be objective, 

similar data on how nurses feel about them and what makes them feel that way. How 

nurses do their jobs has also changed a lot because of the rise of hospital computer 

systems (36). Attitudes are how nurses feel about doing something, whether they like 

it or not. They are very important to their job success(37) 

The Role of Health Informatics in Radiology Field  

With the number and complexity of imaging investigations on the rise, radiologists 

are under increasing pressure to improve medical imaging by providing 

interpretations that are more informed, accurate, practical, and efficient, and by 

communicating these findings in the most effective way possible. Improved, quicker, 

and less expensive radiological services are required from both the department and 

the radiologist. Radiologists rely on medical imaging informatics (MII) for a lot of 

the tasks that make this possible. MII stands for medical imaging information 

technology, which includes creating, implementing, and evaluating IT systems for 

use in clinical settings. It encompasses the points of contact between people and 

IT.(38) When it comes to radiology, MII is already happening on a fundamental level 

from the time a clinician thinks about ordering an imaging scan all the way through 

to when the patient's treatment is planned using the pictures and interpretation. MII 

isn't just for the classroom. Its fundamentals should be understood by all radiologists. 

While knowledge of MII's products, procedures, and advantages, as well as how to 

integrate and execute these systems at the visionary and managerial levels, is not 

required of radiologists, it will improve their lives (39). The most obvious 

components of MII are PACS and RIS, or radiology information systems, although 

that is far from everything. Throughout the development of PACS and RIS, 

radiologists played an integral role (40). The risk of radiologists losing interest in 

informatics grows as basic PACS/RIS become standard in radiological procedures. A 

member of the IT department, the radiology administrator, or a CIIP (certified 

imaging informatics professional) may be assigned this task. Many radiologists feel 

pressured to limit their practice to imaging study interpretation in order to keep up 

with patient loads and pay levels (41). 

The Role of Health Informatics in Public Health Field  

In the field of public health, the term "public health informatics" (PHI) refers to the 

systematic application of information, computer science, and technology in various 

aspects of public health, such as surveillance, prevention, preparedness, and health 

promotion of the entire population, which will ultimately promote the health of 

individuals (42) by preventing diseases and injuries by changing the conditions that 

increase the population's risk (43). These are the principal applications for personal 

health information (PHI).Informatics is primarily employed in the collection, 

analysis, and implementation of public health-related actions. Public health 
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informatics (PHI) differs from other subfields of informatics in that it focuses on 

sickness prevention in the general public, achieves its objectives through the use of a 

variety of therapies, and functions within governmental contexts. Personal Health 

Information (PHI) encompasses the conceptualization, design, development, 

deployment, refinement, maintenance, and assessment of public health-related 

communication, surveillance, and information systems (45).When it comes to 

disease surveillance, epidemics, natural catastrophes, and bioterrorism, PHI could be 

one of the most valuable systems. It is possible that the use of computerized global 

surveillance and data collection systems, such as health information exchange (HIE) 

and health information organization (HIO), will help with population monitoring.  

Surveillance and outbreak management 

Public health surveillance include collecting, analyzing, and interpreting data that is 

crucial for preventing accidents and diseases. The timely and comprehensive 

reception, appraisal, and analysis of sickness case reports can aid in the early 

detection of epidemics using available data. A thorough surveillance strategy allows 

for timely investigation and identifies data requirements for efficiently managing 

public health responses to outbreaks or terrorist incidents(46). Globally, 

governments are improving their public health disease monitoring systems by 

harnessing modern information technology to deliver an integrated, efficient, and 

reliable sickness reporting system. A surveillance system, similar to a syndromic 

surveillance system, can collect symptoms and clinical characteristics of an unknown 

disease or health event in near real time, potentially signaling the early stages of an 

outbreak or bioterrorism occurrence. Health Information Organizations (HIOs) can 

make a substantial contribution to Public Health Information (PHI) by providing 

easily accessible patient data during natural catastrophes when paper records may be 

degraded or unavailable. Recent advances in public health informatics, such as 

geographic information systems (GIS), use digitized maps derived from satellites or 

aerial photography to give large datasets(47).  

This allows for the combination of multiple information, such as geographic 

location, trends, circumstances, and spatial patterns. Surveillance systems were 

mostly paper reports provided by hospitals, physicians, and clinics to local health 

authorities. In the United States, for example, these institutions sent their reports to 

the state level and then to the Centers for Disease Control and Prevention (CDC) via 

email or fax. The reports would eventually reach the World Health Organization 

(WHO). Paper-based surveillance systems necessitate extensive human data entry 

and are sometimes deemed fragmented since data from different areas of a research 

are not collected or made available. These papers are examined separately as cases, 

clusters, or trends, which takes time and is constrained by incomplete data collection 

and analytical capabilities. Thus, they are unable to provide timely information for 

public health action. Another disadvantage of paper-based surveillance systems is the 

susceptibility of the paper records, particularly in the event of natural disasters. 

Furthermore, these systems do not contribute to the globalization of trends or 

data(48). Currently, there is a constant shift toward electronic surveillance systems 

that provide more rapid data and information about a disease or scenario that could 

lead to an outbreak. This shift has been assisted by the modern Public Health 

Information Network (PHIN), which allows for effective information access and 
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exchange among public health organizations at all levels. The PHIN is standardized, 

enabling for easy interoperability between multiple levels of public health bodies. To 

put it simply, information in PHIN is shared across the network, may be readily 

saved and accessed, and can be traced back to its sources. Data provided via the 

network can be further examined to offer information that assists public health 

experts and supports their decisions. Unlike paper-based surveillance systems, PHIN 

data is saved digitally and cannot be simply deleted. Paper-based surveillance 

systems were unable to generate appropriate and useful data in a timely manner due 

to the difficulty in accessing the data. Furthermore, paper-based systems suffer 

expenses in terms of paper, manpower, and storage space (49). Paper-based data 

cannot be easily shared with other systems and is more vulnerable to privacy and 

confidentiality violations. Electronic health records improve early detection of 

communicable illness cases, clusters, epidemics, and trends, as well as exposure to 

environmental hazards. These qualities boost the likelihood of detecting disease 

surveillance, epidemics, natural disasters, and bioterrorism incidents. The utilization 

of systems, such as real-time epidemic detection systems, enables the real-time, daily 

detection, analysis, and dissemination of outbreak information to the targeted 

populations and agencies. Real-world examples demonstrated a clear distinction 

between the paper-based monitoring system and PHIN. The examples demonstrated 

that collecting information for disease surveillance using smartphone devices was 

faster and less expensive than conducting paper-based surveys, which were 

previously thought to be the typical method of collecting illness information(50). In 

Kenya, a surveillance study of influenza and respiratory disorders was carried out 

utilizing paper or smartphone surveys. This survey contained 2038 questionnaires, 

with 1019 on paper and 1019 on smartphones. Researchers in this study discovered 

that 3% of smartphone questions were incomplete, compared to 5% of paper-based 

questionnaires. Furthermore, they discovered that 7 of the paper-based questions 

were replicated, whereas no smartphone questionnaires were repeated (51). 

  

2. Conclusion 

Great reliance is based on technologies such as AI, telemedicine, and cloud 

computing for better administrative and clinical efficiencies in health informatics. 

 it has many Interdisciplinary Responsibilities such as Nursing science, data science, 

and analytics  that merge together to  provide accessible health records and 

improvement in quality for healthcare. Since Knowledge-based applications facilitate 

diagnosis and teledentistry consultations. 

Moreover, nursing informatics enables safe and efficient care. This branch, however, 

faces lots of challenges because not all the nurses are at the level of IT competencies. 

In addition to the Medical Imaging Informatics which improves the accuracy and 

accessibility of imaging data. This becomes very important as the demand for 

imaging continues to grow. 

Public health: Public Health Informatics applies electronic systems that enhance 

disease surveillance and the management of outbreaks. 
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