
 

Accepted Manuscript

A Disease Diagnosis and Treatment Recommendation System
Based on Big Data Mining and Cloud Computing

Jianguo Chen, Kenli Li, Huigui Rong, Kashif Bilal, Nan Yang, Keqin Li

PII: S0020-0255(18)30003-3
DOI: 10.1016/j.ins.2018.01.001
Reference: INS 13355

To appear in: Information Sciences

Received date: 30 March 2017
Revised date: 27 September 2017
Accepted date: 2 January 2018

Please cite this article as: Jianguo Chen, Kenli Li, Huigui Rong, Kashif Bilal, Nan Yang, Keqin Li, A
Disease Diagnosis and Treatment Recommendation System Based on Big Data Mining and Cloud
Computing, Information Sciences (2018), doi: 10.1016/j.ins.2018.01.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ins.2018.01.001
https://doi.org/10.1016/j.ins.2018.01.001


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

A Disease Diagnosis and Treatment Recommendation System Based on Big
Data Mining and Cloud Computing

Jianguo Chena, Kenli Lia,b,∗, Huigui Ronga,∗, Kashif Bilalc, Nan Yangd, Keqin Lia,e

aCollege of Computer Science and Electronic Engineering, Hunan University, Changsha, Hunan 410082, China
bNational Supercomputing Center in Changsha, Changsha, Hunan 410082, China

cComsats Institute of Information Technology, Abbottabad 45550, Pakistan
dThe second affiliated hospital of Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China

eDepartment of Computer Science, State University of New York, New Paltz, NY 12561, USA

Abstract

It is crucial to provide compatible treatment schemes for a disease according to various symptoms at different stages.
However, most classification methods might be ineffective in accurately classifying a disease that holds the character-
istics of multiple treatment stages, various symptoms, and multi-pathogenesis. Moreover, there are limited exchanges
and cooperative actions in disease diagnoses and treatments between different departments and hospitals. Thus, when
new diseases occur with atypical symptoms, inexperienced doctors might have difficulty in identifying them promptly
and accurately. Therefore, to maximize the utilization of the advanced medical technology of developed hospitals
and the rich medical knowledge of experienced doctors, a Disease Diagnosis and Treatment Recommendation System
(DDTRS) is proposed in this paper. First, to effectively identify disease symptoms more accurately, a Density-Peaked
Clustering Analysis (DPCA) algorithm is introduced for disease-symptom clustering. In addition, association anal-
yses on Disease-Diagnosis (D-D) rules and Disease-Treatment (D-T) rules are conducted by the Apriori algorithm
separately. The appropriate diagnosis and treatment schemes are recommended for patients and inexperienced doc-
tors, even if they are in a limited therapeutic environment. Moreover, to reach the goals of high performance and low
latency response, we implement a parallel solution for DDTRS using the Apache Spark cloud platform. Extensive ex-
perimental results demonstrate that the proposed DDTRS realizes disease-symptom clustering effectively and derives
disease treatment recommendations intelligently and accurately.
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1. Introduction

1.1. Motivation

Technological advancements and cost reduction in medical equipment and disease diagnosis have greatly accel-
erated the adoption of state-of-the-art technologies in various hospitals [29, 30]. The benefits of obtaining interactive
and intelligent medical service based on knowledge discovery are rapidly growing. The accurate classification of
different disease symptoms is essential in helping doctors carry out compatible treatment schemes for the disease. In
contrast, traditional disease classification methods usually follow naive practices based on limited disease informa-
tion, which might fail to further classify a disease according to symptoms at different treatment stages. In particular,
for diseases with the characteristics of multiple similar treatment stages, various symptoms, and multi-pathogenesis,
the accuracy and effectiveness of traditional classification algorithms are significantly lower. Therefore, it is crucial
to find suitable approaches to accurately classify disease symptoms based on inspection reports.
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