
© AME Publishing Company. All rights reserved. www.amegroups.com

VPreface

Big Data is data gathered and sourced, that is ambient or contextual data. This is data from the surroundings of the patient, 
and also including activity and behavior. All here has very practical description using the R open source, and multi-platform 
(PC, Mac, or Linux) sofware system. Included in R is data processing, visualization and display, and analysis methods and 
techniques. 

Perspectives on Big Data Clinical Research

The first chapter on “Big data and clinical research” counterposes, as research, interventional analysis, which is, in fact, 
experimental research, relative to observational studies. For the former, typically at issue are randomized controlled trials. 
Also for the former, selection is required but then there might be bias associated with what is done. An important point made 
is that patients’ treatments are usually complicated by the patients’ comorbidities. So it becomes so very important to have and 
to use ancillary and contextual observations also. This amounts to the practical setting for big data clinical trials. Electronic 
medical records can be very important. Such big data may very well include also, demographic attributes, microbiology 
information on the patient, and other data sources. So it is noted that such observational data, encompassing what amounts to 
big data clinical trials, can be very relevant to the “real-world”, i.e. detailed and comprehensive information on the patient. 

A repository, entitled Multiparameter Intelligent Monitoring in Intensive Care III, MIMIC-III, with its data on over forty 
thousand patients is described. Access to that is described. 

An interesting statement is that the demographics of China will lead to very high quality big data sources in China.  
Figure 1 illustrates how a hospital bed is set up for big data recording. 

Further description is provided for potential users of such data, who are not well trained in computer science issues. This 
includes database querying. In “Accessing critical care big data”, there is detailed description of accessing the data, and this 
includes some aspects of the very large data set size, that is potentially obtainable. 

Description is provided of an important release at the beginning of 2017 of the “National scientific data sharing platform 
for population and health (NSDSPPH)” in China, comprising observed and recorded data with 280 million observations or 
records. This is noted as an “historic leap in clinical research”. 

Next there is an introduction to the use of the R statistical software environment. This software is open source, available 
for all computer platforms and used most of all by the data analysis and statistical etc. communities. Furthermore, at issue 
here, with the title “Data management by using R”, this has a lot to do with simulating clinical data. This is so very beneficial 
for engagement with all that is at issue here, and all the benefits that may follow for clinical practice. 

Data Management

In the managing of data, missing values are studied in a very comprehensive way, that is also very practical. All is illustrated 
and exemplified using the R software environment. This serves as an excellent introduction to many important and practical 
uses of R. All that is under discussion, and being described, uses simulated data. Such simulated data is both revealing of 
the general nature of this data, and it also nicely permits the reader to easily reproduce all that is here. The various data 
processing aspects are covered, then there is a chapter on reformatting data through aggregation, and then a good deal of 
coverage of imputation for addressing the problem of missing data. In what is characterized as data management, the final 
chapter is a short introduction to statistical inference, oriented towards univariate and bivariate, common or standard, 
distributional assumptions. 

Model Building Strategy

Preparing the data for logistic regression is the theme of the first chapter relating to Model Building Strategy. This is the 
statistical determination of effectiveness and impact when the output is a yes/no outcome, in this framework, quite often, 
alive versus dead. The framework for carrying out such analysis is described. The chapter that follows is in regard to variable 
selection, a very standard requirement for the analyses being carried out. Following that, there is a chapter on managing the 
data requirements for standard, statistical, linear regression. Then comes a chapter on further diagnostics that are part and 
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parcel of the statistical regression analysis, with the focus here on logistic regression. The chapter that follows is related to 
this: “Propensity score method is employed to solve the problem of imbalance in baseline characteristics between intervention 
and control groups.” Inference of the causal effect is at issue.

The next chapter presents visualization of the data, through a nomogram, which displays relationships between variables. 

Survival Analysis

The next four chapters are dealing with survival analysis. This is the statistical analyses of data that are related to, and that 
express, the time to an event. Such an event can be death, or disease impact. As throughout all chapters, the presentation uses 
R examples with a very clear and comprehensive description of implementation of the analytical procedures. 

Then there is a chapter using regression, using the Weibull statistical distribution, that is much used for reliability analysis, 
and, here, what can be referred to as lifetime distributions, and lifetime data analysis. 

A chapter has visualization, using what is named the Cox proportional hazards model. 
The last chapter for (statistical) survival analysis addresses competing risks, such as data for gender, age, and virus invasion. 

Machine Learning

While all analytics have been based on statistics, it can be relevant to also consider machine learning. Generally the manner 
for using machine learning will be to have a known set of outcomes, termed the training set, and then to make use of that for 
the test set and generalization set, to predict the outcomes. 

The first of these chapters on machine learning uses the k-nearest neighbor supervised classification method, that is also 
termed discriminant analysis method. The second chapter on machine learning is classical statistics, using the naive Bayes 
discriminant analysis method. The third chapter in this general context uses a decision tree approach. There are two related 
chapters relating to artificial neural networks.

Other Analytical Methods

A few other analytical processes constitute the final four chapters. First, with a major focus on visualization, there is the use of 
hierarchical clustering. This constitutes data mining, and this also has the title of unsupervised classification or clustering. 

The following chapters cover: causal mediation analysis, structural equation modeling, and case-crossover design.
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