
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 01, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 142 

A Survey on Disease Ontology 

Sharmilla.J1 Sumathi V.P2 
1M.E Student 2Assistant Professor 

1,2Department of Computer Science and Engineering 

1,2Kumaraguru College of Technology, Coimbatore-641049

Abstract— The sudden development of data and their broad 

use to solve compound tasks requires more intelligent 

techniques of knowledge handling. The current research work 

resulted in a notable number of semantic reference systems 

enhanced with repositories, vocabularies and ontology. The 

large use of ontology in the computer science has opened to 

many wings of knowledge. A lot of work has been done to 

build ontology for medical field. This paper brings an 

overview of the ontology that is built in medical fields such 

as for identifying Diabetes Mellitus, Cervical Cancer, 

Alzheimer’s disease which could be useful for researchers 

involved in medical areas and projects that include biology, 

medicine, health care information technology. The objective 

of this study is to analyze patients’ history and identify the 

cause for the disease. 

Key words: Disease Ontology, Diabetes Mellitus 

I. INTRODUCTION 

Semantic web is an extension of web which provides a 

common system which allows data for sharing and reusing. It 

is an information space where the information is conveyed in 

a special machine. The key to implement the semantic web is 

Ontology. The word "ontology" can be defined as an exact 

specification of conceptualization. The conceptualization 

here is defined as the knowledge sharing.  

The conceptualization explains about the domain 

knowledge and not about any particular state of events in the 

domain. Ontology describes a domain, while a knowledge 

base describes particular state of affairs. In other terms, the 

conceptualization is not varying, or is varying very rarely. For 

processing and operating ontology automatically, formal 

specification is needed. The relation between Ontology and 

Artificial Intelligence is sharing of knowledge, where the 

knowledge is given first priority than algorithms. 

The record of artificial intelligence shows that 

knowledge is risky for intelligent systems. In most of the 

cases knowledge can be more important than algorithms for 

solving a task. To have intelligent systems, knowledge needs 

to be captured, processed, reused, and communicated. 

Ontology supports all these tasks. 

A. Semantic web architecture 

The word "Semantic Web" is used more specifically for 

referring to the formats and technologies that enables it. The 

technologies are as follows: 

– Uniform Resource Identifier 

– Unicode 

– XML 

– RDF 

– RDFS 

– SPARQL 

– Web Ontology Language 

– Rule Interchange Format 

 
RDF is a language that expresses the data models for 

referring their objects and relationships. URI is a string that 

is used to identify the resources. XML namespace and XML 

schema definitions in XML layer make sure that there is a 

standard syntax used in the semantic web. SPARQL is a 

query language and protocol for semantic web data sources. 

OWL adds more meaning for the description of properties 

and classes. RIF is an XML language to express Web rules 

which can be executed by computers.  

The contribution of this study is to analyze patients’ 

history and identify the cause for the disease 

II. LITERATURE REVIEW 

In this paper, the area of the clinical disease registry is 

discussed based on ontology. The aim of this paper is to 

design ontology for aiding the clinical registries to provide a 

good care and service and also for improving the efficiency 

of the healthcare facilitation. Hisham Ammar Gadi et al. 

(2014) [1] proposed  Protégé 4.3.0 to built the ontology for 

blood transfusion and he made use of semantic web approach 

to design the ontology. The ontology was designed to target 

particular group of blood diseases that require periodic 

transfusion for the patient. Using SPARQL queries the 

elements were identified and shown clearly. 

Christos Maramis et al. (2013) [2] presented a 

research process which follows a semantic approach to 

facilitate the studies of cervical cancer. This system is named 

as ASSIST and developed as a research project to assist the 

cervical cancer research by consolidating multiple patient 

record repositories which is located in different medical 

centers or hospitals.  

Francis Real et al. (2012) [3] developed a health-

care ontology to organize the description of chronically ill 
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patients. This is called as the case profile ontology which is 

used as a knowledge base for the personalization of patient 

conditions and also a support tool which helps the health-care 

professionals to detect possible medical and social 

inconsistencies in the available data of chronically ill patients 

under treatment. There are two personalizations. The first 

personalization process provides an ontology containing only 

the information that is appropriate for health-care 

professionals to administrate the patient. The second 

personalization process transforms general intervention plans 

into individual intervention plans. 

Alireza  Rahimi et al. (2014) [4] validated  an  

automated  ontology-based  semantic  query  of  collected  

data  from  Electronic Health Records  to  diagnose  and  

examine the patients  with  Type 2 Diabetes Mellitus. The 

accuracy and execution time are evaluated and demonstrated.  

This approach reduced incompleteness of the data set. If a 

multi-attribute ontology-based approach is adopted then the 

data quality will not be perfect.  The ontology can be extended 

to  assess  and  manage  data quality such as  sources  of  

errors,  both  human  and  technical,  at  all points  in  the  data  

cycle. 

Chintan Patel et al. (2010) [5] have described the 

necessity for building consumer-centric technologies online 

to connect the patients to similar clinical trials. They are 

influencing paradigm changing technologies such as Personal 

Health Records and semantic web technologies to match the 

patients based on the information in their record and the 

information provided for a clinical trial. The approach to 

build Trial X provides a mechanism for connecting patients 

to similar and private information. They have also created a 

unique kind of solution that is designed to authorize patients 

and give them the tools to learn about clinical trials, obtain 

recommendations for the most suitable trials that match their 

health conditions instead of filling complex questionnaires 

and allow them to have direct access to the clinical trial 

investigator. 

Ashutosh Malhotra  et al. (2014) [6] have Developed 

an ontology for Alzheimer’s disease as an open ontology is 

the initial trial for organizing the information related to 

Alzheimer’s disease in a formalized, structured manner. They 

have demonstrated that Alzheimer’s disease ontology (ADO) 

is capable to capture both scattered and established 

knowledge existing in scientific text. They have built this 

ontology using the Protégé OWL editor. ADO is developed 

for gathering the information similar to four main biological 

views such as preclinical, clinical, etiological and cellular 

mechanisms which was enriched by adding synonyms and 

references. 

A significant issue of this paper is to view that the 

methodology allows a knowledge engineer, a non-specialist 

in the modeled field, to build ontology from texts, using 

Natural Language Processing (NLP) tools. As a new 

experiment, Audrey Baneyx et al. (2007) [7] have tried to 

work out an organization of pulmonary diseases concepts, 

both coherent and stable, based on the application of 

differential semantics. Their main purpose is to apply NLP 

tools to corpora for developing the resources needed to build 

the ontology. They have considered two corpora, one for 

patient discharge summaries and the other for a teaching 

book. They have also planned to gather two approaches for 

enriching the development of ontology. 

Yu-Liang Chi et al. (2015) [8] proposed a 

consultation system called chronic kidney disease (CKD) 

dietary which is developed by using Semantic Web Rule 

Language (SWRL) and Web Ontology Language (OWL) to 

demonstrate how a Knowledge Based System (KBS) 

approach can succeed effective knowledge inference and 

sound problem solving modeling. The KBS is capable of 

imitating the dietician’s decision making process and also 

reducing time consumption and calculation errors.  

Prabath Chaminda Abeysiriwardana et al. (2012) [9] 

has proposed a disease ontology which presents an ideal 

framework in the form of medical intelligence. They have 

developed ontology for reserving information about suddenly 

spreading and varying diseases with existing disease 

taxonomies of both malicious organisms and humans. It maps 

disease symptoms and drug effects to disease symptoms. 

Infectious agents that have data on genetics but unknown 

place in an existing classification also can be identified as 

organisms via the intelligence of this system. 

Vijay N. Garlan et al. (2012) [10] have demonstrated 

a ranking method that uses the domain knowledge which is 

encrypted in the structure of Unified Medical Language 

System (UMLS) and they have developed a context-

dependent semantic similarity measure. Their semantic 

similarity measure shapes the understanding of similarity to a 

specific classification task. Semantic similarity measures 

quantify the relationship between conceptual pairs. They 

improved the performance of the machine learning-based 

system. The methods they developed improve the 

performance of machine-learning based clinical text 

classification systems. 

The existing system identifies the disease using 

particular type of ontology. A summary of existing 

methodologies is given below: 

EXISTING SYSTEM 
DISEASE 

IDENTIFIED 

ONTOLOGY 

USED 

Applying semantic 

technologies in 

cervical cancer 

research 

 

Cervical 

Cancer 

 

ASSIST 

Ontology 

An ontology-based 

personalization of 

health-care 

knowledge to support 

clinical decisions for 

chronically ill 

patients 

Chronic-

diseases 

Health-care 

Ontology 

Validating an 

ontology-based 

algorithm to identify 

patients with Type 2 

Diabetes Mellitus in 

Electronic Health  

Records 

Type 2 

Diabetes 

Mellitus 

General 

Ontology-

based approach 

ADO: A disease 

ontology representing 

the domain 

knowledge specific to 

Alzheimer’s disease 

 

 

Alzheimer’s 

Diseases 

Alzheimer’s 

Disease 

Ontology 

(ADO) 

Building an ontology 

of pulmonary 

diseases with natural 

 

 

NLP Tools 

using Textual 
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language processing 

tools using textual 

corpora 

Pulmonary 

Diseases 

Corpora 

Ontology 

III. CONCLUSION 

Ontology is used to build more powerful information systems 

in healthcare. It can also support the healthcare process for 

transmission, re-using and sharing patient’s data. Ontology 

supports different statistical aggregations by providing 

semantic-based criteria. Feasibly the most important benefit 

that ontology may bring to healthcare systems is their 

capability to support the integration of knowledge and data. 
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