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Abstract 

The World Health Organization created the International Classification of Diseases (ICD), a globally 

standardized system that serves as a common language for health information across healthcare systems 

worldwide. It is used for the classification, coding, and reporting of diseases, health conditions, and causes of 

death. By guaranteeing the uniformity and comparability of health data, it plays a crucial part in clinical 

recording, epidemiological monitoring, health statistics, insurance systems, and health policy planning. With 

better coding accuracy, real-time updates, and seamless integration with electronic health records and digital 

health technologies, ICD-11 represents a significant advancement in the evolution of ICD from a mortality-

focused classification tool to a comprehensive, digitally integrated system. In order to evaluate population health 

trends and illness burden, it is extensively used in worldwide disease monitoring and research, including 

extensive studies like the Global Burden of illness programs. Despite its wide range of uses, problems with 

ICD-10 to ICD-11 transfer, training needs, coding complexity, and global implementation variations still exist. 

In general, ICD continues to be a key component of global health informatics and is becoming more and more 

important in the age of precision medicine, big data analytics, and artificial intelligence. 
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global health, coding systems. 

 

 

 

 

 

Corresponding Author 
Divyansh Singh, Research Scholar 

 

Received: 29/03/2026 

Revised: 09/04/2026 

Accepted: 12/04/2026 

DOI: http://doi.org/10.66204/GJPSR-591-2026-2-4-5 

Copyright Information  
© 2026 The Authors. This article is published by Global Journal of Pharmaceutical and Scientific Research  

How to Cite 

Singh D, Yadav A, Singh A, Singh S, Prajapati K. International Classification of Disease (Icd): Structure 

Purpose & Global Importance. Global Journal of Pharmaceutical and Scientific Research. 2026;2(5):82–105. 

ISSN: 3108-0103. http://doi.org/10.66204/GJPSR-591-2026-2-4-5 



Singh, et al.: International Classification of Disease (Icd): Structure Purpose & Global Importance 

592 | Global Journal Of Pharmaceutical And Scientific Research, Volume 2, Issue 4, April 2026, ISSN: 3108-0103    

 

1. Introduction 

A worldwide standard for the classification, coding, and reporting of illnesses, injuries, and 

reasons of death is the International Classification of Diseases (ICD). To guarantee 

consistency and comparability of health data across nations, healthcare systems, and eras, the 

World Health Organization develops and updates it on a regular basis. ICD improves the 

quality, dependability, and usability of health data globally by offering a standardized 

diagnostic language that facilitates consistent communication between doctors, researchers, 

health administrators, and policymakers (World Health Organization, 2022). 

ICD is the foundation for clinical recording, hospital administration, epidemiological 

surveillance, and health funding in contemporary healthcare systems. It is widely integrated 

into electronic health records (EHRs), hospital information systems, and insurance claim 

processing systems. Morbidity and mortality statistics, healthcare reimbursement, and health 

service performance monitoring all depend on ICD-coded data. Standardized disease 

classification enhances evidence-based healthcare planning and facilitates communication 

between healthcare facilities (O'Malley et al., 2005; Steindel, 2010). 

Additionally, ICD is essential to epidemiological and public health studies. It supports 

national and international monitoring of both communicable and non-communicable diseases 

by enabling the systematic collecting and analysis of disease data. In order to quantify illness 

incidence, prevalence, mortality, and disability across populations, large-scale studies like the 

Global Burden of illness (GBD) project mostly rely on ICD-coded information. Global health 

priorities can be identified and health outcomes across areas can be meaningfully compared 

thanks to this standardized approach (GBD 2019 Diseases and Injuries Collaborators, 2020; 

Murray et al., 2015). 

The development of ICD is a reflection of both advances in medical understanding and the 

growing complexity of healthcare systems. It has developed into a complete framework for 

health information from its early iterations that were mostly concerned with mortality 

classification. The latest revision, ICD-11, represents a significant advancement with a fully 

digital architecture, enhanced clinical specificity, and improved interoperability with modern 

health technologies. It is intended to facilitate advanced analytics like artificial intelligence 

and big data applications in healthcare, interact with electronic health records, and support 

automated coding systems (Harrison et al., 2021; Reed et al., 2019). 

In this regard, ICD serves as both a fundamental infrastructure for global health informatics 

and a classification tool. With the quick digital transformation of healthcare systems and the 

growing need for standardized, high-quality health data, its function keeps growing. The goal 
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of this paper is to give a thorough overview of the ICD system, covering its construction, 

applications, global significance, problems, and future prospects in contemporary healthcare. 

2. Historical Evolution of ICD 

2.1 Early Attempts at Disease Classification 

Rather than relying on scientific knowledge of disease causation, the first attempts at 

classifying diseases were mostly descriptive and based on visible symptoms. Diseases were 

frequently linked to supernatural origins or imbalances in the body's humors in ancient 

medicine. By focusing on clinical observation and natural causes of disease, Hippocrates' 

work established a more logical approach and laid the groundwork for systematic 

classification (Moriyama et al., 2011). Galen further developed these ideas by classifying 

illnesses into more general categories, such as acute and chronic ailments, which helped 

shape early organized medical thought (Porter, 2013). 

Nosology, the scientific classification of diseases, emerged in the 17th and 18th centuries, 

marking a major breakthrough. Thomas Sydenham suggested that, like biological species, 

diseases may be categorized according to their natural history and clinical patterns (López 

Piñero, 2019). In Nosologia Methodica (1763), François Boissier de Sauvages expanded this 

idea further by classifying diseases into classes, orders, genera, and species using a 

hierarchical structure. Furthermore, by combining early pathophysiological notions, William 

Cullen improved the classification of disorders by classifying them into main groups such 

fevers, neuroses, and cachexias (Hempel, 2020). 

Disease classification began to standardize by the 19th century for use in statistics and public 

health. William Farr, who emphasized the use of standard nomenclature for epidemiological 

study, was instrumental in creating a uniform classification of causes of death (WHO, 2022). 

Jacques Bertillon furthered this work with his Bertillon Classification of Causes of Death 

(1893), which was widely accepted and directly before the current ICD system (James & 

Rao, 2021). The fundamental ideas of standardization, comparability, and statistical utility 

that support modern illness classification systems were created by these advancements. 

2.2 Development by World Health Organization 

The World Health Organization (WHO), which took over responsibility for the system in 

1948, led the formal development and international standardization of the International 

Classification of Diseases (ICD). The Bertillon Classification of Causes of Death (1893) was 

already widely used for reporting mortality prior to this. WHO accepted and expanded this 

framework into the sixth version (ICD-6) after realizing the need for a unified and constantly 

updated classification system. This marked a significant shift from a mortality-only 



Singh, et al.: International Classification of Disease (Icd): Structure Purpose & Global Importance 

594 | Global Journal Of Pharmaceutical And Scientific Research, Volume 2, Issue 4, April 2026, ISSN: 3108-0103    

 

classification to a comprehensive system that also included morbidity data (WHO, 2022). The 

usefulness of ICD for clinical practice, epidemiology, and health system management was 

greatly increased by this expansion. 

In order to maintain ICD's scientific relevance and global applicability, WHO devised a 

systematic review procedure. Improvements in disease classification, coding accuracy, and 

international comparability were the main goals of later updates, such as ICD-7 (1955), ICD-

8 (1965), and ICD-9 (1975). The 1990 release of ICD-10, which included an alphanumeric 

coding system, increased the number of disease categories, and enhanced specificity for 

statistical and diagnostic purposes, was a significant turning point (James & Rao, 2021). 

These advancements made it possible to gather more accurate data and made it easier to 

monitor global health, set policies, and distribute resources among various healthcare 

systems. 

The most recent development, ICD-11, which the WHO formally announced in 2019, 

signifies a paradigm change in the direction of integrating digital health. With improved 

coding flexibility, connectivity with electronic health records, and real-time updating 

capabilities, ICD-11 is intended to be a fully electronic, user-friendly platform (WHO, 2019; 

Harrison et al., 2021). Additionally, it incorporates new disease entities and reflects current 

medical knowledge, which enhances global health reporting and clinical accuracy. WHO has 

made sure that ICD continues to be the cornerstone of standardized disease classification, 

enabling evidence-based decision-making and global health surveillance, through ongoing 

revision and international cooperation. 

2.3 Milestones from ICD-1 to ICD-10 

 Since its creation, the International Classification of Diseases (ICD) has undergone a number 

of methodical changes that reflect the development of medical research and the expanding 

demand for uniform data on global health. The primary purpose of the first version (ICD-1), 

which was adopted in 1900 and was based on the Bertillon Classification, was to record 

causes of death. While gradually improving illness terminology and classification to enhance 

international comparability, early versions, such as ICD-2 (1909), ICD-3 (1920), ICD-4 

(1929), and ICD-5 (1938), maintained this mortality-focused approach (Mikkelsen et al., 

2015). Although they lacked clinical application, these early categories set the foundation for 

systematic health statistics. 

When ICD-6 was introduced in 1948 and the World Health Organization officially took over 

its development, it was an important milestone. ICD became a full instrument for both 

clinical and epidemiological usage with this edition, which represented a significant increase 
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by adding morbidity data in addition to mortality (Anderson & Rosenberg, 2018). ICD-7 

(1955), ICD-8 (1965), and ICD-9 (1975) were later modifications that concentrated on 

improving diagnostic detail, adding more disease categories, and coordinating categorization 

systems with changing medical knowledge. The use of uniform disease classification was 

greatly enhanced by the widespread adoption of ICD-9 in particular for clinical research, 

insurance systems, and healthcare management (Fung et al., 2020). 

The 1990 publication of ICD-10 marked a significant breakthrough in the categorization of 

diseases. More flexibility and a significant increase in the number of diagnostic categories 

were made possible by the introduction of an alphanumeric coding system. More precise 

disease reporting, epidemiological research, and international health policy planning were 

made possible by this increased specificity (O'Malley et al., 2005). The more sophisticated 

and digitally integrated ICD-11 was eventually made possible by ICD-10, which remained 

the international standard for many years and provided a crucial basis for contemporary 

health information systems. 

Table 1: Evolution of ICD Versions and Key Developments 

ICD 

Versi

on 

Year of 

Release 
Key Features Major Advancements 

ICD-1 1900 

First international 

classification of causes 

of death 

Standardized mortality statistics across 

countries 

ICD-6 1948 
First WHO-adopted 

version 
Inclusion of morbidity classification 

ICD-9 1977 
Expanded disease 

categories 

Introduction of numerical coding 

system 

ICD-

10 
1990 

Alphanumeric coding 

(A00–Z99) 

Increased specificity and global 

adoption 

ICD-

11 

2019 

(implementatio

n ongoing) 

Fully digital system 

Web-based platform, enhanced clinical 

detail, AI compatibility, 

interoperability 

 

2.4 Transition to ICD-11: Rationale and Advancements 

The necessity to solve shortcomings in the previous system and match disease classification 

with the quick advances in medical science, digital health technology, and the demands of 

global healthcare led to the switch from ICD-10 to ICD-11. Despite being widely used, ICD-

10 lacks the flexibility needed to take into account new diseases, complicated clinical 

circumstances, and changing diagnostic procedures because it was not created for 

contemporary electronic health systems. Furthermore, inadequate compatibility with digital 
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health systems and inconsistent coding standards among nations underscored the need for a 

more resilient and flexible classification structure (Fung et al., 2020). These difficulties made 

it necessary to create a next-generation system that could handle worldwide comparability, 

enhanced accuracy, and real-time data utilization. 

ICD-11 was developed under the direction of the World Health Organization through a very 

transparent and cooperative process including researchers, physicians, and specialists from 

throughout the world. ICD-11's transition to a fully digital classification system, intended for 

smooth integration with electronic health records (EHRs) and health information systems, 

was a major justification. In contrast to its predecessors, ICD-11 is based on a web-based 

platform with a foundation component that enables ongoing upgrades, guaranteeing that the 

system stays up to date with advances in science and medicine (Harrison et al., 2021). More 

accurate portrayal of illnesses and medical situations is made possible by this dynamic 

framework, which also improves coding flexibility. 

Improved coding granularity, extension codes for recording extra clinical information, and 

improved user interface tools for simpler navigation and implementation are only a few of the 

major improvements brought forth by ICD-11. Additionally, it includes updated 

classifications and new disease entities that reflect contemporary global health objectives, 

such as emerging infectious diseases and antibiotic resistance. Additionally, ICD-11 was 

created to promote worldwide use in a variety of healthcare settings and supports multilingual 

access (World Health Organization, 2019). Together, these advancements benefit global 

health surveillance, research, and policy-making by positioning ICD-11 as a thorough and 

future-ready classification system. 
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Figure 1: Evolution Timeline of ICD (ICD-1 to ICD-11) 

3. Structure of ICD System 

3.1 General Framework and Coding System 

A internationally defined system called the International Classification of Diseases (ICD) was 

created to methodically classify illnesses, disorders, injuries, and other health-related 

problems. It offers a consistent framework for gathering, reporting, and evaluating health data 

across many nations and healthcare environments. The system's hierarchical structure, which 

is divided into chapters, blocks, categories, and subcategories, allows for the classification of 

both highly specific clinical disorders and large illness groups. In addition to supporting 

clinical recording, epidemiological surveillance, and health system planning, this hierarchical 

structure guarantees uniformity in the reporting of health data (Lozano et al., 2013). 

Each illness entity is given a unique code by the ICD coding system, which is based on an 

alphanumeric structure. To enable increasing levels of detail, ICD-10 codes usually consist of 

one letter followed by two to four numerical digits. Diseases, symptoms, and external causes 

of morbidity and mortality can all be precisely identified because to this structure. According 

to O'Malley et al. (2005), the uniform coding system makes health data more comparable 

across geographical areas and increases its usefulness in clinical practice, research, and health 

statistics. Additionally, the classification system is revised on a regular basis to account for 

changes in illness patterns and developments in medical knowledge. 

The classification method has been further improved in the more recent ICD-11 framework to 

facilitate interoperability with electronic health records and digital health integration. With 

extension codes that record extra clinical information including severity, anatomical location, 

and causality, it offers a more adaptable coding system. This makes it possible to represent 

health conditions in a more precise and detailed manner. Thus, the ICD system serves as a 

dynamic digital health information infrastructure that facilitates international health data 

interchange and decision-making in addition to being a classification tool (Reed et al., 2019). 

3.2 Hierarchical Organization of Diseases 

All medical disorders can be systematically categorized thanks to the International 

Classification of Diseases (ICD), which is structured utilizing a hierarchical framework. The 

purpose of this hierarchical model is to guarantee the statistical usefulness, clinical relevance, 

and logical grouping of disease data across global healthcare systems. Both macro-level 

epidemiological analysis and micro-level clinical documentation are made possible by the 

classification, which moves from general categories of disorders to extremely specific 

diagnostic entities (Murray et al., 2012). 
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Chapters, which represent broad illness fields including infectious diseases, neoplasms, 

endocrine disorders, and cardiovascular diseases, are at the highest level. Each chapter 

provides a preliminary level of classification for extensive health analysis by grouping 

disorders according to bodily systems or illness etiology. Blocks are used inside chapters to 

further group diseases into more precise, smaller clusters based on shared clinical traits or 

associated disorders. This intermediate level guarantees clinically relevant illness grouping 

and enhances navigability. 

The categories that make up the ICD system's fundamental coding units are listed in the 

blocks below. Each category is given a distinct alphanumeric code and reflects a particular 

illness, ailment, or syndrome. For statistical reporting and clinical recording, categories are 

intended to offer standardized identification of health issues. Lastly, subcategories provide 

the greatest degree of specificity, enabling in-depth distinction within a category. In order to 

improve diagnostic accuracy and data granularity, they could include differences in disease 

severity, anatomical location, etiology, or clinical presentation (Salomon et al., 2015). 

This four-tier hierarchical structure guarantees the ICD system's continued flexibility and 

high level of information. It enhances the dependability of global health statistics, promotes 

correct illness reporting, and makes international data comparability easier. By facilitating 

interoperability with advanced data analytics tools and electronic health records, the 

structured organization also plays a critical role in contemporary health informatics. 

Table 2: Structural Hierarchy of ICD System 

Level Description Example Function in Classification 

Chapters 
Broad disease 

groupings 

Chapter IX: Diseases of 

circulatory system 

Organizes major disease 

domains 

Blocks 
Subgroup within 

chapters 

I20-I25 Ischemic heart 

diseases 
Groups related conditions 

Categori

es 
Specific diseases 

I21 Acute myocardial 

infarction 

Defines distinct disease 

entities 

Subcateg

ories 

Detailed clinical 

specificity 
I21.0, I21.1, I21.9 

Provides clinical precision 

and coding detail 

 

3.3 Alphanumeric Coding Format 

To guarantee consistent depiction of illnesses and medical conditions across international 

healthcare systems, the ICD system uses a standardized alphanumeric coding scheme. 

Improved classification specificity and hierarchical extension are made possible by the ICD-

10 code structure, which consists of one alphabetic character followed by numerical digits. In 

order to facilitate consistent clinical documentation and epidemiological reporting, this 
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approach allows for the systematic classification of illnesses, symptoms, and external causes 

(Adler-Milstein & Jha, 2017). 

Data interchange between hospitals, insurance companies, and public health databases is 

improved by the alphanumeric structure. Additionally, it enables effective integration into 

computerized health information systems, enhancing statistical analysis and disease tracking 

accuracy. This coding format's adaptability guarantees scalability, allowing the addition of 

new diseases without upsetting the current structure (Schulz et al., 2019). 

3.4 Digital Integration in ICD-11 

The transition from static classification to a completely digital and interoperable health 

information system is symbolized by ICD-11. In contrast to ICD-10, ICD-11 is a web-based 

platform that facilitates real-time access, ongoing changes, and easy interaction with 

electronic health records (EHRs). This shift is consistent with the worldwide trend toward 

precision medicine and digital health ecosystems (Hirsch et al., 2020). 

ICD-11's foundation layer, which serves as a dynamic knowledge graph connecting diseases 

with clinical concepts, symptoms, and causal links, is a crucial component. Additionally, it 

facilitates integration with artificial intelligence-driven analytics tools and medical 

information systems by supporting Application Programming Interfaces (APIs). This digital 

architecture allows international data sharing for health research and surveillance, increases 

coding accuracy, and improves usability (Miller & Xu, 2021). 

3.5 Differences Between ICD-10 and ICD-11 Structure 

There are substantial differences between ICD-10 and ICD-11 in terms of clinical usefulness, 

technological capabilities, and structural design. While ICD-11 adds a semantic, digitally 

structured framework with extension codes that capture more clinical detail like severity, 

laterality, and causality, ICD-10 uses a fixed, mainly linear alphanumeric approach. This 

offers a more accurate and detailed depiction of medical issues (Harding et al., 2021). 

System architecture is another significant distinction. ICD-11 is dynamic and constantly 

updated via its digital platform, whereas ICD-10 is mainly static and revision-based. 

Additionally, ICD-11 improves usability through better alignment with contemporary clinical 

workflows, logical disease clustering, and enhanced search capabilities. Additionally, ICD-11 

is made to be compatible with global health data networks and artificial intelligence systems, 

which increases its adaptability to future healthcare requirements (Topaz et al., 2020). 

4. Purpose and Functions of ICD 

The World Health Organization created and maintains the International Classification of 

Diseases (ICD), a worldwide defined diagnostic framework used to categorize illnesses, 



Singh, et al.: International Classification of Disease (Icd): Structure Purpose & Global Importance 

600 | Global Journal Of Pharmaceutical And Scientific Research, Volume 2, Issue 4, April 2026, ISSN: 3108-0103    

 

disorders, injuries, and other medical situations. Its main goal is to provide a common 

language for health information so that health data from many nations and healthcare systems 

may be accurately communicated, compared, and interpreted. Beyond classification, ICD is a 

fundamental part of contemporary health informatics, supporting clinical practice, public 

health monitoring, health economics, and worldwide illness surveillance. 

4.1 Standardization of Disease Reporting 

Standardizing disease reporting across healthcare systems is one of ICD's primary goals. 

Prior to its adoption, inconsistent disease reporting and documentation resulted from 

differences in medical nomenclature. In order to ensure that the same ailment is reported 

consistently around the globe, ICD assigns distinct alphanumeric numbers to each disease 

entity. The trustworthiness of medical records is increased, diagnostic ambiguity is decreased, 

and medical communication is made clearer because to this uniformity. In electronic health 

systems, where ICD codes are utilized for interoperability between hospitals, labs, insurance 

companies, and national health databases, standardized disease reporting is especially crucial. 

Research has demonstrated that in large-scale healthcare datasets, uniform coding greatly 

enhances data quality and lowers reporting mistakes (O'Malley et al., 2005). 

4.2 Epidemiological Surveillance and Data Collection 

Because it makes it possible to gather, aggregate, and analyze disease data in a methodical 

manner, ICD is essential to epidemiological monitoring. It enables public health officials to 

keep an eye on the distribution, incidence, and prevalence of illnesses among various groups. 

This methodical data collecting facilitates long-term illness trend tracking, early epidemic 

detection, and the identification of new health risks. Global surveillance systems like the 

Global Burden of Disease (GBD) studies, which rely on consistent disease classification to 

measure health loss across populations, frequently use ICD-coded datasets. Understanding 

disease trends and directing global health initiatives depend on these analyses (GBD 2019 

Diseases and Injuries Collaborators, 2020). Additionally, ICD makes epidemiological data 

more comparable between nations, allowing for more precise evaluations of global health. 

4.3 Clinical Documentation and Diagnosis 

ICD is an essential tool for recording patient diagnoses in a consistent format in clinical 

settings. By providing uniformity among patient records and enhancing continuity of 

treatment, it assists medical providers in accurately documenting medical conditions. ICD 

codes are frequently included into electronic health record (EHR) systems, where they 

facilitate patient monitoring, treatment planning, and clinical decision-making. Additionally, 

accurate diagnostic coding minimizes clinical information misinterpretation and improves 
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communication between healthcare providers. In order to promote evidence-based clinical 

practice, ICD coding is also crucial for connecting diagnoses with test results, imaging 

reports, and treatment outcomes. Better healthcare quality measures and more trustworthy 

clinical research results have been linked to increased coding accuracy (Weiskopf & Weng, 

2013). 

4.4 Health Policy Planning and Resource Allocation 

ICD is a crucial instrument for allocating resources and developing health policies. ICD-

based data is used by governments and health organizations to assess illness burden, identify 

priority health issues, and effectively distribute healthcare resources. ICD facilitates 

evidence-based decision-making in public health planning by offering comparable and 

organized health statistics. For instance, the distribution of hospitals, the need for a medical 

workforce, vaccination plans, and the distribution of funds for disease control initiatives are 

all determined by policymakers using ICD data. By monitoring changes in illness patterns 

over time, it also aids in the assessment of national health efforts. According to Vos et al. 

(2020), the utilization of standardized ICD data enhances healthcare systems' responsiveness, 

accountability, and transparency. 

4.5 Mortality and Morbidity Statistics 

The creation of standardized mortality and morbidity statistics, which are crucial for 

comprehending population health, is another important role of ICD. ICD makes it possible to 

classify illnesses and causes of death consistently between nations, enabling precise 

international comparisons. ICD-derived mortality statistics are frequently used to determine 

the top causes of death and evaluate public health objectives. ICD-generated morbidity 

statistics shed light on healthcare use trends, disease prevalence, and the burden of disability. 

These data are essential for tracking population health changes over time and assessing the 

effects of medical interventions. Major global health reports, such as those released by 

international health agencies and research consortia, also rely on ICD-based mortality and 

morbidity statistics (IHME, 2020). 

5. Applications of ICD in Healthcare Systems 

As a fundamental instrument for standardized health information management, the 

International Classification of Diseases (ICD) is extensively used in healthcare systems. ICD, 

which was created under the World Health Organization's jurisdiction, facilitates consistent 

disease and health condition classification, supporting clinical, administrative, financial, and 

public health purposes. Its uses range from global health surveillance to bedside clinical 

treatment, making it an essential part of today's healthcare system. 
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5.1 Clinical Practice and Hospital Management 

ICD is frequently used in clinical practice to standardize the recording of clinical outcomes, 

comorbidities, and diagnoses. Healthcare practitioners are able to maintain continuity of 

service across departments and institutions because it guarantees consistency in patient 

records. By integrating ICD codes into hospital information systems and electronic medical 

records, clinical workflow efficiency and decision-making support are enhanced. ICD coding 

helps with disease tracking, bed occupancy optimization, treatment outcome evaluation, and 

departmental workload management in hospital administration. By facilitating performance 

monitoring and benchmarking across healthcare institutions, it also aids quality assurance 

initiatives (Steindel, 2010). 

5.2 Health Insurance and Medical Billing 

ICD is essential to health insurance and reimbursement systems. ICD codes are used by 

insurance companies to standardize billing procedures, verify medical claims, and assess 

coverage eligibility. This minimizes administrative errors and clarifies diagnosis-related 

payments. Additionally, the use of ICD in billing systems promotes fraud detection systems 

and improves transparency in healthcare financing. It contributes to more effective financial 

management in healthcare systems by enabling automated claim processing and facilitating 

cost analysis for medical services (Wang et al., 2012). 

5.3 Public Health Programs 

Programs for disease control and public health planning make heavy use of ICD. ICD-coded 

data is used by governments and health organizations to determine the burden of disease, 

prioritize interventions, and efficiently distribute healthcare resources. It facilitates the 

monitoring of maternal-child health issues, non-communicable diseases, and infectious 

diseases. ICD-based databases are crucial for tracking vaccination rates, analyzing population 

health trends, and reviewing disease control tactics. This organized data enhances the efficacy 

of national and international public health programs and supports evidence-based 

policymaking (Mathers et al., 2018). 

5.4 Research and Academic Use 

ICD codes are frequently used in biomedical research to identify illness cohorts, establish 

study populations, and evaluate clinical outcomes. They are crucial in health services 

research, pharmacoepidemiology, and epidemiological investigations where statistical 

analysis of big datasets is necessary. 

By guaranteeing uniform diagnostic standards, ICD facilitates multicenter research and 

permits retrospective study of hospital records. According to Benchimol et al. (2015), it 
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enhances the repeatability and comparability of research findings across various populations 

and healthcare systems. 

5.5 Role in Global Health Monitoring 

Global health monitoring and surveillance systems rely on ICD as a fundamental instrument. 

It makes it possible for morbidity and mortality data to be reported consistently across 

nations, making it easier to compare disease burden and health trends internationally. ICD-

coded data is used by international health organizations to monitor health-related Sustainable 

Development Goals, assess health disparities, and track epidemics. Large-scale international 

research projects like mortality surveillance programs and burden of disease assessments are 

also supported by ICD. It is crucial for worldwide health governance and decision-making 

since its standardized framework guarantees uniformity in global health reporting (Vos et al., 

2020). 

 

Figure 2: ICD Ecosystem in Healthcare System 

6. ICD-11: Key Features and Innovations 

The World Health Organization led the development of the ICD-11, which represents a 

significant shift in international health classification systems. By switching from a static, 

occasionally updated framework (ICD-10) to a dynamic, continuously updated, digitally 

enabled system, it modernizes the classification of diseases. The increasing demand for 

precision medicine, interoperability, and integration with contemporary health information 

technologies is reflected in this shift. 

6.1 Fully Digital Platform 

The totally digital architecture of ICD-11 is a significant advance. ICD-11 is designed as a 

web-based platform that can be accessed via online browsers and application programming 
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interfaces (APIs), in contrast to ICD-10, which was mostly delivered as static papers. Without 

having to wait for new printed editions or significant updates, this enables healthcare 

professionals to access the most recent classification system in real time. 

As a "living classification," ICD-11 can be updated on a regular basis in response to new 

scientific findings, clinical advancements, and public health requirements. This guarantees 

the classification's continued scientific relevance and enhances reactivity to newly emerging 

diseases. Clinicians and coders can more easily navigate complex illness categories because 

to the digital structure's interactive coding tools and straightforward search functions 

(Harrison et al., 2021). 

6.2 Improved Coding Accuracy and Flexibility 

The highly organized content model introduced by ICD-11 improves coding accuracy and 

consistency. Standardized characteristics including bodily system involvement, pathology 

type, and clinical manifestations are used to characterize each disease entity. This well-

organized definition eliminates uncertainty and enhances consistent interpretation in many 

healthcare contexts. 

Extension codes, which enable the recording of extra clinical information in addition to the 

primary diagnosis, are a significant breakthrough. Anatomical location, causative links, and 

the severity of the disease are all captured by these extensions. In addition to supporting more 

accurate clinical documentation, research analysis, and health reporting, this greatly increases 

data granularity. ICD-11 maintains coding standards while offering more freedom than ICD-

10 (Reed et al., 2019). 

6.3 Inclusion of New Diseases and Conditions (e.g., COVID-19) 

ICD-11 is meant to quickly include newly discovered illnesses and changing medical 

conditions. The quick addition of particular codes for COVID-19, which allowed for uniform 

worldwide reporting throughout the epidemic, is a noteworthy example. This supported 

coordinated worldwide response operations by enabling uniform tracking of infection rates, 

mortality, and healthcare burden across nations. 

ICD-11 broadens classification beyond infectious diseases to include previously 

underrepresented ailments such immune system disorders, sleep-wake disorders, and 

conditions related to traditional medicine. Additionally, it improves diagnostic accuracy and 

updates scientific knowledge in mental health classifications. These improvements guarantee 

that ICD-11 stays in line with developing medical knowledge and current global health goals 

(Saxena et al., 2020). 

6.4 Integration with Electronic Health Records (EHRs) 
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ICD-11 is specifically designed to work seamlessly with contemporary digital healthcare 

infrastructure and electronic health record (EHR) systems. Automatic coding 

recommendations are made possible by its structured digital framework, which lessens 

manual labor and human mistake in clinical documentation. 

Additionally, the system facilitates seamless data transmission between hospitals, labs, 

insurance companies, and public health databases by supporting interoperability across 

various healthcare platforms. By connecting diagnostic data with test findings, imaging 

reports, and treatment histories, this integration improves clinical decision-making. 

Additionally, innovative applications like population health monitoring, predictive analytics, 

and artificial intelligence-driven diagnostics are made possible by ICD-11 (Shaw et al., 

2018). 

6.5 Multilingual and Global Accessibility 

In order to guarantee fair use in a variety of healthcare settings, ICD-11 was created as a 

bilingual and internationally accessible classification system. Its multilingual availability and 

culturally sensitive wording enable uniform interpretation across many nations and healthcare 

systems. By lowering training complexity and language barriers, this multilingual design 

greatly increases adoption in low- and middle-income nations. By offering a single, 

standardized structure, it also improves international cooperation in illness reporting, 

research, and policy formulation. Therefore, by guaranteeing that all regions can contribute to 

and profit from standardized health data systems, ICD-11 enhances global health equity 

(Jakob et al., 2020). 

Table 3: Key Differences Between ICD-10 and ICD-11 

Feature ICD-10 ICD-11 

Format 
Static alphanumeric 

codes 
Fully digital, browser-based system 

Code Structure 
Linear hierarchical 

system 
Semantic network-based model 

Clinical Detail Moderate specificity High granularity and extension codes 

Usability Manual coding dominant 
AI-assisted and automated coding 

supported 

Integration Limited EHR integration Seamless integration with EHR systems 

Updates Periodic major revisions Continuous updating system 

Global 

Accessibility 
Moderate Multilingual, global digital platform 

 

7. Global Importance of ICD 
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One of the primary components of international health information systems is the World 

Health Organization's International Classification of Diseases (ICD). It offers a uniform 

framework for documenting, reporting, and evaluating medical issues in various nations, 

healthcare systems, and eras. Its significance goes beyond categorization; it is an essential 

component of global health governance, research, surveillance, and policy development. ICD 

makes it possible to compare health data across various populations by guaranteeing 

consistent disease definitions and coding standards. Finding global disease trends, keeping an 

eye on health disparities, and assisting with coordinated international health action all depend 

on this comparability. 

7.1 Role in International Health Comparisons 

By standardizing the way diseases and causes of death are reported globally, ICD plays a 

crucial role in facilitating reliable international health comparisons. Cross-country 

comparisons would be unreliable in the absence of such a system due to variations in medical 

language, diagnostic procedures, and reporting standards. Researchers can compare 

healthcare outcomes, mortality rates, and illness frequency across nations and regions using 

ICD-coded data. This draws attention to differences in the burden of disease and aids in 

identifying discrepancies in the performance of the health system. For instance, only uniform 

ICD classification systems allow for the reliable assessment of disparities in cancer or 

cardiovascular disease mortality across high-income and low-income nations (Murray et al., 

2012). 

Additionally, ICD supports international frameworks for health evaluation and enhances 

accountability in health systems by allowing national health indicators to be benchmarked 

against global norms. 

7.2 Contribution to Global Burden of Disease Studies 

Global Burden of Disease (GBD) studies, one of the most thorough epidemiological 

evaluations of world health, rely heavily on ICD. These studies estimate mortality, incidence, 

prevalence, and disability for hundreds of illnesses and injuries using ICD-coded data. 

Data from many sources, such as hospital records, death registries, and survey datasets, can 

be integrated thanks to the structured ICD framework. This makes it possible to calculate 

important health indicators that give a complete picture of population health, like years of life 

lost (YLLs) and disability-adjusted life years (DALYs). 

In order to guarantee comparability across time and space, GBD research mainly rely on ICD 

consistency. This allows for the tracking of global changes in illness burden and the 
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assessment of advancements in health interventions (GBD 2019 Diseases and Injuries 

Collaborators, 2020). 

7.3 Support for Universal Health Coverage (UHC) 

Because ICD provides the structured health data required for fair health system planning, it is 

essential to the advancement of Universal Health Coverage (UHC). By making it possible to 

accurately analyze population health requirements, ICD helps UHC achieve its goal of 

ensuring that everyone has access to necessary medical care without facing financial 

hardship. 

Governments may monitor service coverage across various demographic groups, identify 

priority diseases, and allocate healthcare resources effectively with the use of ICD-coded 

data. Additionally, it facilitates the monitoring of healthcare utilization trends and financial 

protection metrics. 

ICD promotes health system accountability and advances Sustainable Development Goal 3 

(Good Health and Well-Being) by enhancing transparency and consistency in health 

reporting (World Bank & WHO, 2021). 

7.4 Use in Pandemic Preparedness and Response 

ICD has proven crucial for emergency response and worldwide pandemic preparedness. 

Standardized coding makes it possible to quickly identify, report, and track new symptoms 

across national borders during infectious disease outbreaks. The COVID-19 pandemic is a 

prime example, as ICD-10 and ICD-11 codes were quickly changed to guarantee consistent 

reporting of cases and fatalities. This made it possible to conduct real-time worldwide 

surveillance, which helped with resource allocation and public health decision-making during 

the emergency. By making it possible to identify odd illness patterns using coded health data, 

ICD also helps early warning systems. This enhances global health security, improves 

international coordination, and speeds up the response to outbreaks (Chowell et al., 2020). 

7.5 Importance in Low- and Middle-Income Countries 

In low- and middle-income countries (LMICs), where health information systems are 

frequently less advanced, ICD is especially helpful. It offers a uniform framework that 

enhances the dependability of disease reporting and fortifies the nation's health data 

infrastructure. ICD helps LMICs enhance illness surveillance, mortality registration, and 

health program evaluation by enabling organized disease classification. Additionally, it helps 

international financing decisions by supplying trustworthy health statistics to foreign agencies 

and donors. Additionally, by offering a widely accepted approach that can be included into 

electronic health record systems even in environments with limited resources, ICD promotes 
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the development of health informatics capacity. This strengthens the health system and 

enhances data-driven decision-making (AbouZahr et al., 2015). 

8. Challenges and Limitations 

The International Classification of Diseases (ICD) is the worldwide standard for classifying 

diseases, but its application and efficacy are hampered by a number of systemic, technical, 

and practical issues. In real-world healthcare settings, where workload, infrastructure, and 

training levels vary greatly, these issues are especially pertinent. Despite the World Health 

Organization's improvements to ICD-11, a number of obstacles still affect how best to apply 

it in various nations. 

8.1 Complexity of Coding System 

With every update, the ICD system has grown more intricate in an effort to record ever-more-

detailed clinical data. Although this enlargement boosts accuracy, it also makes choosing the 

right code more challenging. For instance, ICD-11 has a multilayered semantic structure, 

several diagnostic entities, and extension codes that necessitate a deeper comprehension of 

clinical classification principles. Clinicians and coders may find this intricacy to be a major 

cognitive burden in real-world settings, particularly in settings with a high patient load. 

Hospital time restrictions frequently result in the use of non-specific codes or shortcut coding. 

Additionally, misclassification is more likely when comprehensive coding requirements must 

be interpreted, especially by inexperienced users. Higher coding complexity is frequently 

linked to decreased coding consistency and greater variability between institutions, according 

to studies in health informatics (Cohen et al., 2019). 

8.2 Training and Implementation Issues 

Clinicians, medical coders, and health information management staff must participate in 

organized training sessions in order to use ICD effectively. However, training is inconsistent, 

out-of-date, or not adequately standardized in many healthcare systems. Transitioning from 

ICD-10 to ICD-11 is particularly challenging because it requires not only understanding new 

codes but also adapting to a completely digital and interactive system. 

Training obstacles are more noticeable in low-resource environments because there are fewer 

workshops available, fewer trained trainers, and insufficient institutional support. Continuous 

updates in ICD revisions necessitate continual education, which is frequently not sufficiently 

maintained, even in well-developed systems. Therefore, knowledge gaps may result in 

inaccurate coding practices that impact national health statistics as well as clinical 

documentation (World Health Organization, 2019). 

8.3 Variability in Adoption Across Countries 
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There is considerable variation in the quality and comprehensiveness of implementation due 

to the uneven global adoption of ICD. While many low- and middle-income nations still use 

ICD-10 or modified versions, high-income nations typically have well-established electronic 

health infrastructure and are moving toward ICD-11.This discrepancy limits the 

comparability of disease statistics across locations by causing inconsistencies in global health 

datasets. This disparity is further exacerbated by variations in digital infrastructure, training 

staff availability, and code depth. Consequently, the accuracy of worldwide disease burden 

comparisons may be compromised by incomplete or varied data inputs that affect global 

health estimates (Salomon et al., 2015). 

8.4 Data Quality and Reporting Errors 

One of the biggest issues facing ICD-based systems is still data quality. Clinical 

documentation, diagnosis interpretation, and code assignment are just a few of the stages 

where mistakes might occur. Non-specific ICD codes are frequently the result of incomplete 

or ambiguous clinical notes, which diminishes the value of health data for research and 

policy-making.Inconsistencies in reported data are also caused by variances in institutional 

coding standards, coder variability, and the absence of uniform auditing systems. These 

mistakes can have a substantial impact on epidemiological research, resulting in skewed 

estimates of mortality and illness prevalence. The dependability of health indicators used in 

national and international reporting systems is further weakened by poor data quality 

(O'Malley et al., 2005). 

8.5 Transition Challenges from ICD-10 to ICD-11 

One of the most difficult changes to the global health system in recent decades is the switch 

from ICD-10 to ICD-11. It necessitates extensive changes to national health databases, billing 

software, hospital information systems, and electronic health records (EHRs). Implementing 

these changes presents both financial and technical challenges for many organizations. The 

dual coding requirement during the transition period, where ICD-10 and ICD-11 may need to 

be utilized concurrently, is another significant obstacle. This raises the administrative load 

and raises the possibility of inconsistent health reporting. In order to comprehend the new 

coding structures, digital tools, and extension codes used in ICD-11, staff members must also 

receive retraining. 

Because ICD-11 necessitates reliable internet connection and suitable health IT systems, 

nations with inadequate digital infrastructure will experience further delays. These difficulties 

cause international health data systems to temporarily become fragmented and slow down 

global harmonization (Hirsch et al., 2020). 
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9. Future Perspectives 

Rapid developments in data science, digital health, and global health informatics are strongly 

related to the future of the International Classification of Diseases (ICD). The ICD is 

anticipated to transform from a static categorization tool into a dynamic, intelligent, and 

interoperable global health knowledge system as healthcare systems become more data-

driven. The World Health Organization strives to maintain ICD's relevance in the age of 

digital transformation and precision medicine through ongoing development. 

9.1 Advancements in Digital Health and AI Integration 

One of the most significant future directions is the integration of ICD with digital health and 

artificial intelligence (AI) technology. A key component of the AI-based technologies utilized 

by contemporary healthcare systems for diagnosis, clinical decision support, and predictive 

analytics is ICD-coded data.AI algorithms can assist with automatic coding, reducing human 

labor and coding errors, by analyzing clinical notes, discharge summaries, and electronic 

health data. Furthermore, natural language processing (NLP) techniques are being used to 

directly map unstructured clinical text to ICD codes. Shickel et al. (2018) state that this 

integration is expected to improve data accuracy, boost coding efficiency, and provide real-

time clinical knowledge to healthcare professionals. 

9.2 Continuous Updates and Revisions 

In contrast to other iterations, ICD-11 is intended to be a "living classification system," 

enabling ongoing updating without the need for significant revision cycles. Compared to the 

conventional 10–15 year revision model employed in previous ICD revisions, this is a 

significant change. Regular upgrades enable the quick addition of new illnesses, 

categorization improvements, and alignment with new scientific findings. This is especially 

crucial in rapidly developing disciplines like mental health, oncology, and infectious 

illnesses. According to Reed et al. (2019), the dynamic updating methodology guarantees that 

ICD stays up to date with science and adaptable to new disease outbreaks and pandemics. 

9.3 Integration with Other Classification Systems (e.g., ICF, SNOMED CT) 

Deeper integration with other standardized health classification systems, such the 

International Classification of Functioning, Disability and Health (ICF) and SNOMED 

Clinical Terms (SNOMED CT), is a crucial future direction for ICD. ICF deals with 

functioning and impairment, SNOMED CT offers comprehensive clinical terminology, and 

ICD concentrates on illness classification. By connecting clinical observations, functional 

status, and diagnosis, integration of various systems allows for a more complete picture of 

patient health. Global data interchange, electronic health record systems, and more 
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comprehensive patient care are all made possible by this interoperability. Building unified 

health information ecosystems that support clinical practice and public health analytics 

requires this kind of integration (Benson & Grieve, 2016). 

 

9.4 Potential for Personalized Medicine and Big Data Analytics 

ICD is anticipated to be crucial to the development of big data analytics and personalized 

medicine. Large-scale ICD-coded datasets can be utilized to find treatment responses, genetic 

correlations, and illness patterns as healthcare increasingly moves toward tailored treatment 

options. Researchers can create predictive models for illness risk and treatment outcomes by 

integrating ICD data with genomic information, lifestyle data, and actual clinical evidence. 

Healthcare resource optimization, early disease identification, and population health 

management are all supported by big data analytics driven by ICD-coded datasets. 

Additionally, ICD makes large-scale epidemiological modeling and machine learning 

applications possible, which are crucial for value-based healthcare systems and precision 

medicine programs (Topol, 2019). 

10. Conclusion 

A fundamental component of contemporary global health information systems, the 

International Classification of Diseases (ICD) offers a uniform framework for the methodical 

documentation, examination, and interpretation of illnesses and medical conditions. It has 

constantly changed to satisfy the shifting needs of clinical practice, epidemiology, health 

management, and global health governance, from its early inception to the sophisticated 

digital framework of ICD-11. It supports clinical documentation, health insurance systems, 

policy formation, and international health comparisons in addition to disease classification. A 

major step toward integrating healthcare data with cutting-edge technology like artificial 

intelligence, big data analytics, and electronic health records is the shift to an all digital and 

interoperable system in ICD-11. ICD is still essential for producing trustworthy health 

statistics and assisting with evidence-based decision-making, despite obstacles such coding 

complexity, implementation difficulties, and fluctuations in global adoption. Its importance in 

promoting individualized medicine, global health monitoring, and universal health care is 

anticipated to grow in the future because to its integration with other categorization systems 

and new digital health technology. 
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