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Abstract

Health informatics is a multidisciplinary branch involving Information Technology based
interventions in delivery, management and planning of healthcare systems. Health informatics is a
specialization that involves the use of Information and Communication Technology in Healthcare to
increase efficiency, improve quality and safety in patient care. This branch supports HIT (health
information technology), medical practice, medical research and medical informatics. It involves
systems such as EHR (electronic health records) and EMR (electronic medical records), health
information standards such as HL7, medical terminologies such as SNOMED-CT, and medical
devices for acquiring health data. Significant benefits of Health informatics include, Maintenance of
Patient Records in electronic form, reduced costs, reduced trial and error, and improved ability to self-
manage illness. But there are also challenges in the implementation of this technology at a broader
level. Moreover, there is also a growing concern about the increased automation and digitalization in
all sectors. This can also be relevant in Healthcare sector in the near future. This article aims to study
the areas where the Healthcare Informatics can be a game changer and improve the healthcare sector’s
performance at various levels. It also tends to analyze the grey areas and issues related to its
implementation and ethical issues, if any, with this technology.
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Introduction

Health Informatics is a multi-disciplinary branch which deals with the process of designing,
developing, adopting and application of Information-technology based interventions and innovations
in the delivery and management of healthcare services (United States National Library of Medicine).
It connects Information Technology, Healthcare Management and Communication Systems
Management. It is a combination of the sub-specialties, as Clinical Informatics, Nursing Informatics,
Pharmacy Informatics, and Medical Informatics and so on.

Health Informatics is associated with domains like Health Information Technology, Electronic Health
Records, Electronic Medical Records, Health Level 7 standards, Systematized Nomenclature of
Medicine- Clinical terms.

Clinical Informatics: According to the American Medical Informatics Association, it is the application
of informatics and information technology to deliver healthcare services. It includes the use of
information by clinicians to provide healthcare. Columbia University defines Clinical informatics as

the study and use of information and IT to provide health care services. It also aims to significantly
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improve a patient’s ability to monitor and maintain her health by utilizing significant information and
it also improves patient-physician relationship. The information is expected to be used by different
level of stakeholders as patients, care providers and doctors.
Nursing Informatics: Nursing informatics as defined by the Healthcare Information and Management
Systems Society, is the specialty that integrates nursing science with multiple information
management and analytical sciences to identify, define, manage and communicate data, information,
knowledge and wisdom in nursing practice.
It works for the development of a system using Information and communication technology, which
can be operated at various levels by different stakeholders, researchers and policy makers to augment
the efficiency of Nursing system.
Electronic Health Records and Electronic Medical Records:
Electronic Medical Records or EMR are the digital forms of paper records in a healthcare setting.
They contain basic information about the patient’s condition, history and plan of treatment which is
gathered during the course of treatment. The EMR is an excellent source of information transfer
within the healthcare setting and can help the organization track a patient in terms of healthcare
indicators and follow-up over a large duration by multiple care providers. So, instead of having
different records generated at different healthcare organizations, the patient can have one electronic
record/chart which is accessible from any healthcare organization which uses the EMR software. The
scope of the EMR is limited, i.e. it is not convenient to share the EMR data with other agencies, as
Medicare-Medicaid and even other stakeholders. It may even need to be printed out for use by another
agency.
Electronic Health Records or EHR contains information contained in EMR plus extra details as
insurance details, data for demographic significance. The peculiarity of EHR lies in the
interoperability of data at various levels. It can be shared with different stakeholders, as, diagnostic
facilities, pharmacies, schools and other providers.
Benefits: EHR and EMR have revolutionized healthcare sector with a huge array of benefits:

e As the data is stored in standardized format as ICD-10 code, there is flexibility in storing and

retrieving data.

e Cost saving.

e Acts as a decision support system by assisting in accurate clinical decision making.

e Improve co-ordination and quality of care.

e Patient information moves with the patient and no need to carry all reports and details in

manual form.
e Duplication is reduced.
e Simplifies analysis of reports and data, thereby supporting policy makers in drafting policies

in accordance with the requirements of society.
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But there are certain negative aspects associated with these as well:
e Initial investment to install and operationalize the system is huge.
e All the concerned staff members must be trained to use it.
e Over reliance to the system in the initial stages can be disastrous as if it is not properly
installed and maintained, it can destroy all data due to errors.
e Data security and confidentiality must be maintained strictly and any loophole in this can

prove very costly and may lead to legal issues.

Health Level-7 International Standards
These are a set of international standards for transfer of clinical and administrative data between
software applications used by various healthcare organizations. These standards have been introduced
by a not-for-profit standards developing organization, Health Level Seven International (HL-7). This
organization is dedicated to providing a robust and wide framework and standards for the hassle-free
transfer, integration, sharing and retrieval of electronic health records supporting clinical practice and
administration, delivery and evaluation of healthcare services. These standards are based on the
application layer 7 in the Open Systems Interconnection model.
These standards are referenced into following sections:
e Primary Standards — These are the most popular standards for system integrations, inter-
operability and compliance.
e Foundational Standards — These include fundamental tools and building blocks used to build
the standards and the technology infrastructure to be managed by organizations.
e Clinical and Administrative Domains - Standards for clinical specialties and groups are
implemented once primary standards have been implemented successfully.
e EHR Profiles - These are standards for functional models and profiles that establishes the
framework for management of electronic health records.
e Implementation Guides — These are support documents to be used in combination with an
existing standard.
e Rules and References - Technical specifications, programming structures and guidelines for
software and standards development.
e Education and Awareness — These are Draft Standards for Trial Use which provide baseline

material for understanding and adoption of HL7 standards.

(Health Level 7 International)
Systematized Nomenclature of Medicine- Clinical Terms (SNOMED CT)
It is the most comprehensive and precise clinical health terminology product in the world. It is owned
and distributed by SNOMED International globally. It has been developed in an interdisciplinary
manner to meet the diverse needs and expectations of clinicians globally. Now it is accepted as a

global language for health terms.
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It enhances satisfaction of Patients and healthcare professionals by improving electronic health
records and aids in clinical decisions, thereby ensuring a healthcare which is safe, consistent and of
high quality.
SNOMED International
In simple terms, it is a standardized, multilingual vocabulary of clinical terminology to be used by
health care professionals for the exchange of health information electronically.
Electronic Health Records enabled by SNOMED CT are significant to patients, healthcare providers
and stakeholders as:
e Healthcare Information can be recorded using a consistent and reliable system during the
initial phase of healthcare.
e Precise search for patients in need of follow-up care after treatment.
e Can be used in any country, as it has multilingual modules.
e Information sharing among different care providers made convenient and fast.
e Assists in real-time patient monitoring and evaluation and aids in decision making by
providing timely analysis of data.
e Duplication of diagnostic procedures and interventions can be drastically reduced.
e Accurate data analysis can help timely action in case of emerging healthcare emergency,
epidemics or pandemics.
e Providing data for internal and external research to be used for policy making.
e Linking clinical and standard guidelines thereby enhancing efficiency and effectiveness of
care.

e Reduces errors, increases cost-effectiveness and quality of care.

How Health Informatics is transforming Healthcare?

e Information Sharing: For healthcare to be an always evolving and improving sector, there is
a continuous need for information sharing at various levels, regarding patient’s condition,
diagnosis, treatment options, research avenues, impact on society at larger level. Continuous
two-way flow of information enables to make healthcare provisioning more transparent and
trust-worthy. It makes the whole process expedited and less expensive.

¢ Financial implications: Healthcare is already so expensive and duplication of procedures
adds to this cost along with wasteful methods. A conventional method of sharing healthcare
information is both slow and expensive. Using Information technology enabled system is not
only fast but also less expensive in the long run, if we take into account the timeliness of care
it ensures and the added cost saving with it. Proper inventory control, reduced errors, better
communication, reduction in wasteful expenditures, as repeated investigations are some of the

significant benefits provided by using this technology in a healthcare organization.
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e Customer involvement: Having access to their own healthcare reports and records may
enable patients to monitor and take care of their health issues. Doctor-patient interaction may
also become convenient, which may give better results. Consumer awareness about their
condition and related measures can be conveniently provided directly to them in timely
manner.

e Intra-sectoral and inter-sectoral coordination: Increased specialization in healthcare has
led to a situation where a patient may have to visit different specialists for one ailment which
may include different doctors, pharmacist, physical therapist, laboratories, radiologist, blood
banks within the hospital. A system enabled by technology can provide better coordination
among these different sectors in the same hospital. It ensures timely availability of patient
information from one specialist to another and reduced errors. This is also significant if care
is provided by different organizations and the need for coordination is profound in that
scenario. So, the patient need not worry about physically carrying all clinical records to
different specialties or different organizations.

e Impact on health outcomes: In continuation with previous points, it is evident that
technology can help reduce errors and improve patient outcomes. It also enhances a hospital’s
ability to provide service to more number of patients thereby improving health status of
population at large. The data generated from healthcare organizations can be analyzed at a
faster rate which on analysis can help administrators and policy makers to plan in time. Apart
from direct healthcare providers, it is also significant for sectors like Insurance, medical
equipment and government agencies.

e Significant for nursing staff: It aids in accurate inventory management, stock management,
documentation management, reduced errors and time management. So, the nursing staff can

have increased efficiency and reduced stress level.

Issues

Like any other technology or intervention, Health Informatics also has merits and demerits. These
vary from place to place. Some merits in one country may not be relevant in others. But, in general
following are the issues with reference to Health informatics:

* Cost: It needs a huge infrastructure to be built and synchronized at various levels. So, high
initial cost may discourage small healthcare players. In developing countries, this could be a
major factor to decide the adaptability of this technology.

* Training: As already mentioned, the level of sophistication in this technology needs a trained
Human Resource. The system may falter just because of lack of skilled professionals. So, the
Human Resource needs to be adequately trained and retrained at regular intervals. It becomes

a hurdle at places where there is already acute shortage of skilled professionals.
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* Data confidentiality: Healthcare data is critical in many aspects and the hospital is legally
bound to maintain confidentiality of the data. Additional security measures and investment
needs to be made for this.

* Ethical issues: Safeguarding ‘Privileged Communication’ is also critical when all the
information and patient data flows through an electronic channel.

* Infrastructural overhauling: In developing countries, the available infrastructure may not
be adequate for development of this technology.

Conclusion

With the rapid expansion of Information Technology based systems in all sectors, Healthcare Industry
is also undergoing a transition phase. Despite the demerits, the future of Healthcare seems incomplete
without Health Informatics and every effort needs to be undertaken to ensure its establishment and
smooth functioning. The newer technology is expected to reduce some of the significant issues in
Healthcare sector, like duplication of procedures, wastage at various levels, critical documentation,
inventory issues, quality management and standardization of treatment and procedures at different
levels. Further it is expected to help reduce the demand and supply gap in the healthcare industry by
reducing workload on the existing staff and increasing their efficiency.
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