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 
ABSTRACT 
 
Electronic Health Recording technique generate huge amount 
of data in healthcare system needs data analytic techniques for 
proper management of patient’s database.   Big data 
technique has been deployed in medical domain as they two 
are dealing with thousands of data generated in day-to-day 
transaction. Through different subsystem of Electronic Health 
Recording technique , patients data generated require proper 
treatment through data analytic technique. Pediatric system is 
one of most sensitive and important sub-domain in medical 
domain need more care in handling child and infant data. 
Infant and child belong to such age that has tendency of 
getting affected by such disease like obesity needs early 
diagnosis to avoid early age disorders. To avoid future life risk 
conditions need prediction of early age obese factors. Rural, 
Semi-urban and Urban people follow different life style; 
disease factors are also different accordingly. To analyses s 
about different factors of disease, numerous standards are 
present like BMI for obesity. Taking BMI, the prime attribute 
further analysis is being needed in prediction of serious 
disease like pulmonary disease, Type2 diabetics will be 
caused due to obese. 
 
Key words: Infant and child healthcare, tools and 
techniques, questioner, data collection 
 
1. INTRODUCTION 
 
Child belongs to age 0 to 5 years is a very sensitive and crucial 
stage where at each stage of life need proper care and 
attention. The age needs more care as it is not more 
communicable rather all is based on observation. It is the 
stage where maximum possibility of happening the disease 
either from any infection or the disease due to parental cause. 
Health care system which deals with the various patients of all 

 
 

age with different cause of occurrence of disease [1]. 
Accordingly laboratory observation is required. As there are 
some disease can directly be observed whereas there are lots of 
diseases need more observations depending on which a 
physician be able to diagnosis the disease[3],[4],[6]. 
Healthcare system is a large system based on EHR 
mechanism. Each day, from the entry of a patients including 
patients relatives to exit of a patients, all the laboratory 
observation with physicians advise,  
 
Details of assigned physician with department all the 
information are generated through EHR system. Huge data 
flows have been occurred in the system needs proper 
management with latest analytic techniques.  Data analytics 
technique handles the data flows with maintenance of 
database in different domain.  It has the facility of handling 
different type of data like structural, semi-structural, 
continuous and non-continuous data with data transparency 
and accessible programming tool. R tool provide both 
statistical and graphical analysis. There are number packages 
of statistical analysis with different graphical analysis 
techniques like regression analysis and decision tree analysis. 
As both i.e medical domain and data analytic  techniques 
dealing with large dataset, we are doing the research by 
combining this two. Also there are no. of research paper has 
cited in review section which give a brief idea about how 
analysis can be done for medical data. It is seen that there are 
many disease of infectious type like normal flue, any type of 
skin disease. As child are very much affected by infection due 
to have low immune system, they need much more care than 
others. There are many cases where it has seen that some 
disease of childhood have negative and longer impact on their 
later age. Hence need proper care for which proper diagnosis 
of disease with proper treatment [21],[22],[23],[25].  And that 
is possible when care of data must be managed properly. In 
our study we under goes filed visit of khorda district in Odisha 
for primary data collection. Also QoL (Quality of Life) 
[3],[15]have the effect on to have healthy life. Hence it is 
necessary of having a well settled data base, with which 
pediatrician can more effectively find out the case behind 
disease[32],[27]  and can suggest the treatment to patients. 
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2. REVIEW OF RESEARCH PAPER 
In many researches, the biomedical domain has been carried 
out by applying different analytical techniques. Bio-medical 
data[11],[16],[17],[24]need more attention as it is the 
one-to-one procedure of identifying disease to patient based 
on pathological observation. 
 
Rifat Hossain, et.al., 2018[10], has stimulated the risk factor 
of causing obesity among the middle-aged people with the 
help of statistical tools(SPSS) and test the class level 
attributes according to cross-sectional validation. The author 
has proposed a risk mining techniques (PRMT) checked 
 
Table 1: Literature survey on disease and tool & techniques 

the 10-fold-cross-validation techniques. And find out the 
factors which are responsible for cardiovascular disease 
indirectly happens because of obesity in middle-aged people. 
Also, the accuracy of p-value has been established and 
analysis has been carried out through different data mining 

techniques are IBK which is an Instance-Based Learner 
technique, random forest tree, and logistic analysis. Based on 
their analysis give a brief idea about the factors that are 
playing a major role in avoiding obesity in adults. 
 
Before concluding, the factors that are responsible for 
occurring the particular disease must be known. Many of the 
time it is found that obesity becomes a prime factor causing 
many hazardous diseases like cardiovascular disease, type 2 
diabetics, high HDL, slow growth in height in children. Saeed 
Parastar, et, al, 2017[3], has given a brief idea about the 
development of obesity involves an interaction between 
genetic and environmental factors, including physical sample 
sizes and social environment.  

The urinary concentrations of tri-chlorophenols indicating 
there is high exposure to the parents of metabolites. They 
have made the cross-sectional study and relationships 
between the various factors that cannot be considered to be 
causal and suggested that there is a need for cohort and 

Author, 
year 

    
 

Title Proposed Mechanism Contribution Challenges 

 
Rifat Hossain, 

et.al.,2018 
 

 
PRMT: Predicting Risk 

Factor of Obesity 
among Middle-Aged 
People Using Data 
Mining Techniques 

 
PRMT techniques have been 
proposed. Found out Naive 
Bayes classifier as the best 

classifier. 
 
 

Predict the risk factor of 
obesity in adult and 

middle-aged people and found 
out the class level through 

different classifier 
with10-fold-validation 

technique. 

Based on the result analysis risk factor 
avoids obese in adult and middle-aged 

people. 

Saeed 
Parastar,et,al,2017 

Association of urinary 
concentrations of four 

chlorophenol pesticides 
with cardiometabolic 

risk factors and obesity 
in children and 

adolescents 

the cross-sectional study has 
been done and  Multivariate 
linear regression with  BMI 

z-score and WC has also been 
proposed. 

The development of obesity 
involves an interaction 

between 
genetic and environmental 
factors, including physical 
and social environment has 
been found out. The urinary 

concentrations of 
trichlorophenols indicating 

that there is high exposure to 
the parents of metabolites. 

the cross-sectional study and 
relationships between the various factors 

cannot be considered to be causal. 
 

Isolina Riaño-Galán, 
et.al,2017 

Proatherogenic Lipid 
Profile in Early 

Childhood: Association 
with weight status at 4 

Years and Parental 
Obesity 

t-test or ANOVA test with 
chi square-test for continuous 
as well categorical variables 

has been applied for 
population-based birth cohort 
study and  logistic regression 

models 
has been applied to evaluate 
the risk of the proatherogenic 

profile on being 
overweight / obese. 

 
 
 
 

Four-year-old 
overweight/obese children 

have higher lipid risk profiles 
with obese 

Obesity persists from childhood to 
adolescence and into adulthood is a 

leading cause 
of health problems 

Tejaswi Rohit 
Anupindi and 

Padmini 
Srinivasa n, 

2017 

Disease 
Comorbidity 

Linkages 
between 

MEDLINE 
and Patient Data 

Proposed approximate 
matching strategy for 
encoding the patient 

data using 5 digit 
ICD9 codes to 

MEDLINE records 

Establish an 
inference rule 

between patients data 
and MEDLINE 

record links through 
comorbidity 

associations s and 

through comorbidity 
associations, the large dataset 
can be connected which will 

help in retrieving the valuable 
information in the healthcare 

system 
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case-control studies with bigger. Multivariate linear 
regression with BMI z-score and WC has also been proposed 
by the author in his paper,' Association of urinary 
concentrations of four chlorophenol pesticides with 
cardio-metabolic risk factors and obesity’. In the paper,’ Body 
Mass Index Trajectories in Early Life Is Predictive of 
Cardio-metabolic Risk', author Yue Yuan, et.al,2019[4] have 
been proposed three groups with distinct trajectories in BMI 
and that identified by the latent mixed models with 
longitudinal analyses. In their study, they have suggested that 
ethnic population study must be avoided. 
 
Hannah J Wilkie, et.al,2016,[5], has suggested sleep, ST and 
PA are important behaviors associated with adiposity and 
further attention needed for child awareness. Multilevel 
multiple linear regression and BMI z-score and interactions 
in their respective research work. Jennifer A. 
WooBaidal,et.al,2015[12], in his paper," Risk Factors for 
Childhood Obesity in the First 1,000 Days", he has made a 
systematic study and review on existing evidence for 
modifiable childhood obesity risk factors present from 
conception to age 2 years. And found out that the first 1,000 
days are a critical period for childhood obesity development 
and pre-conception weight and gestational weight gain, 
tobacco avoidance, and healthy infant weight gain and cause 
behind all and also what precaution must be taken care of. 
 
Sneha B. Sridhar,et.al[2], has suggested that the effect of 
genetic predictors for obesity may be independent. But 
gestational weight gain has impact on both the growth and the 
birth-weight of fetus. In her research paper  she  has discussed 
on  independent gestational weight gain and fetal growth as it 
directly relate to obese of a child after birth which is more 
likely have myriad health problem that continues to adulthood 
independent of genetic predictors. They have hypothesized 
that insulin sensitivity and gestational weight gain, both are 
inversely related. 

 
Like It is necessary to increase the QoL (quality of life) to 
avoid the cause of infection. With a wide range of analysis of 
dermatological conditions it is found that different aspects of 
QoL which may be affected of having a family member with 
skin disease to other family members, hence needs QoL. 
Author Basra, M. K. A., & Finlay, A. Y, has discusses in his 
research paper about QoL and how can one improve it for a 
healthy life [3]. Jaclyn Havinga et.al.2019,[12],  
multivariable multinomial logistic regression and 
multivariable binary logistic regression are two regression 
technique has been applied for developing the model. Also 

status of SCHN has been shown for long term neonatal 
disease in finding other hazardous disease in next age if 
children. 

 
0 to 5 years age [1],[13]is a very crucial age as in this age 

children are very much found of outing, playing with dust, 
junk food and easily affected through many infectious disease 
which will becomes more harmful if not cured properly. 
Table1. depicts how different analytic technique has been 
used in healthcare system for the better diagnosis of disease. 
Different author has put their idea and enhanced the research 
with different techniques of data analytics.  We have studied 
number of research paper, where we found medical domain 
and data analytics[7][8][9] both are dealing with huge data 
generated in every day transaction hence need more research 
on the respective. 

3. PROPOSED PROCESS MODEL  
 
Process Model is the graphical structure which helps in depict 
the flow of work, and data flow in respective domain to take 
the ongoing research in to a higher step. The process model 
gives the idea about whole the technique in which the system 
works. 
In our proposed process model, initially data has gathered 
from the domain in which we are working on. Based on the 
prime factor data has collected in the sub domain of our 
research domain. Then it is grouped in to two main parts 
where we see whether the data collected is digital medium or 
non-digital medium. As we need to process the data, it is 
necessary for grouping of data. Many of the input data are in 
dual format. Like some data are in character while some are in 
numerical value. Hence need data digitization. Non-digital 
data were to data digitization where digital form data directly 
jumps to next step which is preprocessing.  
                   

 
 
Figure 1: Proposed Process Model 

Most important part is data preprocessing in which we have to 
go for preprocessing of collected data. As some database 
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contains null value or irrelevant data value which need 
removal in data cleaning stage. Then after we can be eligible 
for attribute selection. Attribute selection has a major role in 
predicting or analyzing  the disease and its cause. 
 
Attribute selection plays a crucial role in data analysis. If 
attribute is well managed then prediction or analysis through 
selected prime attribute becomes more accurate. For the 
ongoing research it is very important to do the attribute 
selection because child life risk is much more than adult as all 
prediction is based on observation. 

4. EXPERIMENTAL SETUP 
 
We have going through different analytics technique. As both 
the domain dealing with flow of every day data transaction 
need proper management. R tool provides solid foundation for 
the application of R language.  It has both statistical analysis 
and graphical analysis for the data of each and every field not 
specific to one. Due to its simplicity in coding and flexibility 
of deploying any algorithm it is very popular among data 
analyst and researchers. 
R has the facilities like transparent and accessible 
programming tool which has collection of libraries for data 
science. Most important, it has the wide integrated tool that 
helps in modeling of problem statement. That can be made 
communicable through different graphs, statistical chart and 
integrated codes. There are many application areas in R, for 
which it is much popular among the researcher. In R real 
world application like data science, statistical computing and 
machine learning are very popular among different 
researcher to do their research in different domain on 
collected data. It  has no. of use in predictive and machine 
learning having different packages like non-linear regression 
and linear regression, classification of both in linear 
classification and non-linear classification or clustering of 
data, decision tree for doing analysis. There are 91000 
packages in R for doing statistical analysis. R give a broad  
plat form for the researcher or data scientist of collecting real 
world data in doing both statistical and  predictive analysis 
with different machine learning analysis. Also we have seen 
in our literature survey[5],[6],[11] how different machine 
learning technique has been applied as per their problem 
statement both in predicting  and analyzing over domain 
specific data. 
 
For our research we have a well set upped data analytic center 
of excellence where R tool has installed on the system. As we 
are working on health care system which generate huge 

data[30] about patients and their disease need proper 
management and R tool will be handle such date in a very 
efficient manner with different statistical  and graphical 
analysis. R tool due to its  flexibility and having number of 
machine learning technique, it will be effective in doing the 
analysis. 

5. DATA COLLECTION AND ANALYSIS 

 
As the needs of ongoing research, we have set up questioners 
for collecting data from a recognized pediatric center having 
personalized pathological laboratory. In the initial phase of 
the collection of data in the healthcare system, we have faced 
the 
language issues. To avoid such a problem, the questioner that 
has designed in two languages i.e first is in standard 
American English and second is in local language for the 
clear understanding of incoming parents with the respective 
patient i.e kindergartens. For the collection of data, we used 
the urban area as our research field. Mostly lifestyle in urban 
is luxurious, lavished hence influence the intake calorie 
capacity on an everyday basis. It has negative effects that 
affect the health of every age group which will be the cause of 
many predictable diseases. 
 
The questioner has designed in two different languages, first, 
one in English and second in Odia which is the local language  
of that area from where initial data has collected for the 
research. Class I, Class II and Class III. Class I belongs to the 
group of sample children. There are the attributes of Class I, 
we have taken into consideration as the major attribute. Age is 
the attribute that classifies the group of sample children as 
ongoing research which bounds to age from 0-to-5 of sample 
child.   
  
While designing Questioner , we have distinguished the 
group by male and female in the sex column of sample child. 
During the data collection, information about the weight of 
the sample child has been taken into consideration. The 
weight at birth along with weight at present has been 
recorded. Including weight, the height of the sample child has 
observed and recorded as it is a major factor in calculating the 
BMI (body mass index) [14],[18],[19],[20]of any sample 
child.  As infant and child are very easily infected, hence 
needs fully vaccinated. To keep on track, Vaccine 
All/remaining column has been added to the questioner.   
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Many times it has found that lifestyle harms a healthy lifestyle 
[30],[34],[35]. Intake calorie-dense and ethnicity/living style 
are two more attributes have been added into the questioner. 

These are the necessary attribute and have given the idea 
about living status and habits of food or 
calories[36][37][38][39] in their day to day life.  
 
Table 2: Designed Questioner for collecting data 
 

 
 
Class II belongs to the mother of that sample child whose 
clinical information has been taken into consideration 
through our designed questioner. In this section, we have 
focused on mother clinical issues again dividing the group 
into two additional sub-groups as a gestational and normal 
period. We have recorded the issues that were arising during 
the gestational period of the mother of particular to sample 
child.  
 

Class III records the details about clinical history or 
observation of father along with paternal family members if 
any.  In the respective class III, income source, living style, 
habits of intake food, anyone is suffering from any inherited 
disease or any disease currently suffering from, that whole 
family members including father of sample child is being 
recorded through designed questioner. 
 
 
 

Table 3:  Attributes description 
 

Attribute Attribute Description 

Class-I It is the section of sample child  

Age Age of 0-5 years child 

Sex Sex of child and infant 

Weight in birth Weight of child and infant 

Weight at present Weight of child and infant in time of data taken 

Class I 

ବଗƽ-୧ 

Child(ଶିଶୁ 

ବଗƽ) 

 

Sex  

(ଲିŏ) 

Weight 

In birth (ଜନȯ େବେଳ 

ଓଜନ) 

Weight at 
present 

(ବତƽମାନ 

ଓଜନ) 

Height at 
present 

(ବତƽମାନ 

ଉଚତା) 

Vaccine  

All/remaining 

(ଟୀକା) 

Intake  calorie-dense (OE) 
(େପାଷଣ ǲହଣ) 

Ethnicity/living style(OE) 

(ଜୀବନ େଶୖଳୀ) 

       
Class II 

ବଗƽ-୨ 

Mother 
(ମାତୃ ବଗƽ) 

 

 

 

 

 

 

Gestational period(ଗଭƽ ଧାରଣା ସମୟ ) Normal period(ସାଧାରଣସମୟ)  

Age 
(ବୟସ) 

Height 
(ଉଚତା) 

weight 
(ଓଜନ) 

Ethnicity (OE) 
(ଜୀବନ େଶୖଳୀ) 

Clinical 
observation(OE)(କଳନିକିାଲ 
ଅବେଲାକନ) 

Ethnicity (OE) 
(ଜୀବନ େଶୖଳୀ) 

Carrier(y/n)if 
then why 
(େରାଗ ସୂǿଧାର ) 

 

Clinical 
observation (OE) 
(କଳନିକିାଲ 
ଅବେଲାକନ) 

     
 
 
 

   

Class-III 
ବଗƽ-୩ 

Family 
(ପରିବାର) 

Status(living style, source of income, family history) 
Open-ended(OE) (ପରିବାର ଜୀବନେଶୖଳୀ, େରାଜଗାର ପƂା,ଅତୀତେର େହାଇǆବା ଗƗୀର େରାଗ) 
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Height at present Height of child and infant at the time of data taken 

Vaccine All/remaining 

 

Give the idea about vaccination of particular 
sample child 

Intake  calorie dense Details of food taken by the patient 

Ethnicity/living style Social attachment, activity, and lifestyle of the 
patient 

         Class-II Mother categorized under the class-II of 
respective sample child 

Gestational period Gestational period of the mother of patients 

Age Age of mother at the time of gestation 

Weight Weight of mother at the time of gestation 

Ethnicity(OE) Living status of the mother during the gestation 
period 

Clinical 
observation(OE) 

Any medical issues at the time of gestation 

Normal period The period describing normal days except the 
gestation period of the respective mother 

Ethnicity (OE) Living status of the mother 

Carrier(y/n)if then why Whether she would be a carrier of any parental 
disease 

Class-III Family status including father of respective 
patients under this division 

Status(living style, 
source of income, 
family history) 
 

Recoded the whole family lifestyle including 
income source, living style, habits of intake food, 
anyone suffering from any inherited disease or 
current disease 

 

 
 
5.1  Data Collection 
 
In medical domain, all the healthcare system adopted 
electronic health records (EHR) model for the 
synchronization of flows of all the information related to 
incoming and outgoing patients with all the details. We have 
deployed EHR techniques for the collection of data from 
different areas of different QoL of people. EHR helps in 
recording the information from the entry of patients to exit of 
patients. It registered all the details of patients with assigned 
physician. All the observational records along with prescribed 
treatment including patient’s history regarding health issues 
are stored electronically. We have designed a questioner 
having attributes of  both children and respective parents for 
the purpose of collecting data including physicians 

suggestions if any. We have followed the EHR methodology 
[35],[40] of collecting of both biological, observational 
information related to child and his/her parents. Though 
obese[26],[28],[29] is the prime attribute and children 
belongs to age group 0-5 years, there are so many factors like 
pre-gestational and post-gestational information has its own 
value of having a child early age obesity[31].  We have 
recorded the information and some sample data with the 
figures given has given below. Among all whatever data has 
taken from urban, semi-urban and rural areas are validated by 
a reputed pediatrician. 
 
5.2  Data Samples 
 
During the data collection period, we came across many 
people which they have given some relevant information 
about homemade remedies that they prefer before the 
pediatrician. That also we have included in our questioner as 
any homemade remedies for the child. 

 
                   Figure 3(a) 
  

 
                    Figure 3(b) 

Figure3 (a) & (b): Sample data collected from the urban area 
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There is some data sample collected for the respective work 
given below. Figure 3(a) & (b)  and Figure 3(c) & (d) showing 
data samples of  patients in urban and  semi-urban areas 
having different ages between 0-5 years of age. To have a 
well-formulated process model we need verities in collected  
 

 
Figure 3(c) 

 

  
            Figure 3(d)                           

Figure 3(c)&3(d): Sample data collected from the semi-urban area 

 
                                 Figure 3(e)   

    

 
             Figure 3(f) 
Figure 3(e) & 3(f): Sample data collected from the rural area 

 
data. In Rural areas people are less illiterate need much 
knowledge regarding do and don’t about health issues. Given 
Figure 3(e) and 3(f) are showing the data sample of rural 
areas in khurda district. The three different data has been 
collected for enhancing our research more appropriately. 
While collecting data, all the patients share their information 
with a positive vibe which was very much helpful in collecting 
information. Sometimes a problem arises in a rural area 
during the collection of information. There are many patients 
are unable to give the information because of less illiterate 
and need to demonstrate each attribute very clearly. But they 
had given the information with positive participation in the 
survey. 
 
5.2 Data Analysis 
QoL is different according to the civilization of people. From 
the collected data we have found that so many factors affected 
the QoL of people. According to the collected data samples 
from different area, we have found their many differences in 
different factor values.  If we take the Age to height, in a 
particular age their height values different for different 
civilization. From the analysis, it has come to on notice that 
intake calorie is directly proportional to have a good height. 
All the observations also validate by the pediatrician. Though 
child obesity is the prime factor of our research, we have given 
much effort on child issues including their birth issues to their 
maternal background. Various maternal factors have 
analyzed as these are the root cause of child birth. 
Pre-gestation and post-gestation period both have the impact 
on child health issues. From the analysis of data sample if the 
mother of respective child gains too much weight during the 
gestation period or she has pre gestational weight, it is more 
like to have early obese.  It is better to avoided early age 
obesity in child for a healthy life. All the factors like maternal 
and paternal factor has analyses. In our taken sample data , it 
seen that most of the parents belongs to urban areas follow a 
lavish lifestyle. Hence there is more chance to have child 
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obese compared to other two semi-urban and rural areas. It 
may be due to genomic or hereditary cause or ethnicity of life 
and intake habits of calories of parents. The child who are 
suffered from child obese, there is more possibility of having 
life risk disease in their adulthood. As per different area child 
issue are different, needs more attention with more analysis 
on child and maternal factors which is our research goal. 
Upon collected data samples, processing of data will be 
carried out to have a well managed predictive model. 

6. CONCLUSION 

Infant and child need much attention compared to adult age as 
their age group is very sensitive to persistent disease that has 
prolonged survived in them. As data flows in huge amount 
need proper storage system with advance analytic techniques 
which are possible in acquired of R tool. It has also seen that R 
tool is much simpler and user friendly than other tools and 
techniques. There are two basic causes besides of doing this 
research on child obesity is to find the prime attribute which 
are responsible for different life chasing disease and establish 
a predictive analysis through analytic techniques for the 
maintenance of database. It will be much helpful to physician 
in diagnosis of disease with its stage of infection. It will be 
benefited to both physician, laboratory observer as well 
patients to extract the information at any time  and will be 
easy for physician to suggest ,advise the patients regarding 
treatment of patients. As children health issues are very 
delicate to handle laboratory information should be taken care 
of very efficiently so that physician can able to do accurate 
diagnosis with future prediction related to health issues. 
Hence it is necessary to have well managed, synchronized 
medical database with latest  data analytic techniques as both 
are dealing with huge data. 
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