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ABSTRACT

A number of classifier models on hospital surveillance data to classify admitted patients according to
their critical conditions with an emphasis to deep learning paradigms, namely convolutional neural
network, were used in this research. Three class labels were used to distinguish the criticality of the
admitted 25,261 patients. The authors have set forth two distinct approaches to address the unbalance
nature of data. They used multilayer perceptron (MLP), convolutional neural network (CNN), and mul-
tinomial logistic regression classifications and finally compared the performance of our models with the
models developed by Firoze, Hasan and Rahman (2013). After comparison, the authors show that one
of the models, including convolutional neural network based on deep learning, surpasses most models
in terms of classification performance in contingent with training times and epochs. The trade-off is
computational power for which—to achieve optimal accuracy—multiple CUDA cores are necessary.
The authors achieved stable improvement of classification for their model using CNN.
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1. INTRODUCTION

Machine intervention in medicine and mining large scale medical surveillance data have caught sig-
nificant attention in the recent years due to epidemics and the scarcity of physicians. We have pursued
this research based on a dataset that stores patients’ data from January 1, 1996 to December 31, 2007
(which is hospital surveillance data of 12 years) that was collected at International Centre for Diar-
rhoeal Disease Research, Bangladesh (ICDDR,B, 2008). Previously, a research work using this data
repository was conducted using decision-tree induction algorithms by Rahman and Hasan (2011). We
have introduced several newer approaches to deal the classification problem along with a novel way of
balancing the dataset.

ICDDR,B established a diarrheal disease surveillance system in Dhaka, Bangladesh in 1979 and later
extended it to their Matlab hospital at Comilla, Bangladesh in 2003. The surveillance system collects
information on clinical, epidemiological and demographic characteristics of patients. A systematic 2%
sub-sample of patients attending Clinical Research and Service Centre (CRSC) and all patients from the
Health and Demographic Surveillance System (HDSS) area attending the Matlab hospital are enrolled
into the surveillance program. The patients and/or their attendants supply information on socioeconomic
and demographic characteristics, housing and environmental conditions, feeding practices, particularly
among infants and young children, and on the use of drugs and fluid therapy at home to the interviewers.
Moreover, nosocomial features e.g. clinical characteristics, anthropometric measurements, treatments
received at the facility, and clinical outcomes of patients are also recorded. Extensive microbiological
assessments of fecal samples (microscopy, culture, and ELISA) of patients are performed to identify
diarrheal pathogens and to determine antimicrobial susceptibility of bacterial pathogens. It enables the
center to detect the emergence of new pathogens and responds to early identification of outbreaks and
their locations to suggest the Government of Bangladesh to take preventive measures.

Collected information is representative of the population and thus it serves as an important data re-
pository for conducting epidemiological studies, validation of clinical studies, and it also helps develops
new research ideas and study design.

1.1. Motivation

Upon arrival at hospital, an initial diagnosis is carried out by the duty physician to find out the critical-
ity of the patient’s condition and upon completion, the duty doctor takes necessary action accordingly.
This step becomes difficult yet more crucial in the event of an epidemic like that of the year when 1000
patient on an average got admitted to the hospital daily due to flood. The importance of this surfaced
again in 2009 after the cyclone Aila hit the southern coast of Bangladesh. Similar picture has been drawn
in USA during the recent Hurricane Hurvey. It becomes increasingly difficult to diagnose every patient
satisfactorily due to scarcity of duty doctors. Thus, machine intervention to diagnose and measure the
criticality of the newly arrived patient with the help of the historical data kept in the surveillance database
was a necessity. The application asks few questions on physical condition and history of the patient and
accordingly determines the critical condition of the patient as low, medium or high.
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