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Introduction 

"Medical Informatics" is an integral, interdisciplinary science that emerged at the 
intersection of computer science, computer technology and health care. This discipline 
relates to the resources, databases, algorithms and methods needed to optimize the 
acquisition, storage, transmission and use of information in the field of health and 
biomedicine. The field of application of medical informatics is multidimensional and covers 
such areas as electronic medical records of patients, decision support systems, eHealth, 
telemedicine, medical ethics, and the use of computer technologies in the public health 
system. This includes international health systems and global information resources for 
public health.  

The further development of medical informatics involves solving both the global 
problems of the world's common diseases and improving the efficiency and optimization of 
the delivery of medical services to the population in each country. 

During the study of this discipleine the students are expected to develop many 
generic as well as specilaised professional skills pertinent to searching and analysing 
biomedical information, use of innovative software packages, resources and computer 
technologies for improving health care, for the development of scientifically sound 
medicine and management in the field of medicine, and for conducting their own research 
in the field of medical informatics. These competencies will be required for their work in 
hospitals, research laboratories, diagnostic laboratories, insurance companies and 
government organizations. Indeed, in the era of eHealth it is ahrd to imagine a modern 
health professional without such skills and competencies. 

The subject of the discipline "Medical Informatics" includes the study of concepts, 
terminology, principles, methods, methodological approaches and the theory of modern 
information processes that involve the use of information and communication technologies 
(ICTs) in the field of health care. During the study of the discipline, the significance and 
practical application of informational support for activities in the health care system will be 
demonstrated. 

The main tasks of the study of the discipline "Medical Informatics" are: 

 formation and development of knowledge and skills required for the effective use of 
modern computer programs of both general and special purpose in the field of health 
care; 

 formation of a full understanding of the significance and potential of modern ICTs in the 
field of health care and the need and prospects for further development of computer 
technologies; 

 development of the ability to independently master software packages of different 
purposes and update and integrate acquired knowledge; 

 development of basic skills for work with a personal computer, performing a search of 
relevant biomedical information using information technologies, use of appropriate 
methods for analysis, representation, storage and transmission of biomedicall data with 
the help of ICTs; 

 formation of the understanding of modern trends and directions of fundamental and 
applied research in the field of medical informatics. 

 
This Practical Guide for studying the discipline "Medical Informatics" is compiled in 

accordance with the Standard of Higher Education of Ukraine, as well as in accordance 
with the tasks of the Concept of informatization of the health care sector of Ukraine for 
2013-2018, which was developed by the Coordinating Council of the Ministry of Health of 
Ukraine on informatization of the healthcare sector, the WHO directive A58/21 "Electronic 
Health Care (eHealth)" dated April 7, 2005, recommendations of the International 
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Association of Medical Informatics (IMIA) and the Ukrainian Association "Computer 
Medicine (UACM)”, curricula and educational programs of the higher medical educational 
institutions in the specialty "Medical Informatics" and related specialties (clinical 
informatics, information technology in health care management, telemedicine, etc.). 

Each of the 21 Tutorials included in the Guide includes descriptions of its aim,content 
and learniang outcomes, step-by-step instructions, relevant Internet links for further 
learning, examples of tests, illustrations, etc. Moreover, QR codes are provided for the 
ease of downloading relevant supplementary materials that will be constantly updated by 
the authors. 

The Authors of the Guide hope that it will help their medical students mastering Medical 
Informatics at all levels, from basics of the operational systems and Internet to advanced 
use of computer technologies in modern medicine, and wish the students every success in 
their studies. 
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Tutorial 1 

Computer and Internet basics 

 

Aim of the tutorial: to update computer skills of students. Much of the learning is self-
directed. Teachers will explain some difficult concepts, answer questions and show video 
materials illustrating some of the topics.  
 

Content: This tutorial will help students to understand how computers work and how to 
use them. It explains how to set up a computer, the difference between hardware and 
software, the types of computers, networking and Internet.  
 
Learning Outcomes: by the end of this tutorial students will get a fundamental 
understanding of how to use a computer in their professional work. They should be able to: 

 Identify different parts of a computer 

 Understand basic terminology 

 Identify different types of computers 

 Identify different devices 

 Understand operating systems 

 Understand applications 

 Connect to the Web and navigate the Internet 
 Adjust common computer settings 

 Troubleshoot common computer problems 

 Work with files and folders 

 Understand how to maintain a computer 

 Understand how to maintain a safe workspace 

 Migrate files 

 Understand additional features, such as how to create a healthy workspace while 
working with a computer, learn a new program or troubleshoot some common PC 
problems. 
 

Practical  work: 
 
For notes 
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Home work: 

Tutorial Internet Basics 

Tutorial Search Better 
Tutorial Backing Up Your Files 

Tutorial Keyboard Shortcuts 
 
 

 

 

 

In addition, learn some simple principles that will help you create a safe and comfortable 
computer workstation using Computer Workstations eTool. 
 

Next practical class will begin with 2 tests of the knowledge you gained doing your 
home work - Internet Basics and Search Better. 

Tutorial 2 

Operating systems – Windows Basics 

Aim of the tutorial:to update computer skills of students. Much of the learning is self-
directed. Instructors will explain some difficult concepts, answer questions and show video 
materials illustrating some of the topics.  Educational videos will be periodically posed by 
the instructor so that students can reproduce the operations on their computers. 
 

Content:an operating system is the software that makes your computer functional and is 
responsible for running all the other software. If you have a "PC" or notebook your 
computer probably uses the Windows operating system. Learn all about the basic features 
of Windows and how to customize your computer's settings to fit your needs with the 
Windows 10 tutorials below. 
 

Learning Outcomes: by the end of this tutorial students will get a good understanding of 
how to use Windows operating system, as well as Windows-based software in their 
professional work. They should be able to: 

 Understand basic terminology 

 Understand operating systems 

 Efficiently work with files and folders 

 Perform common computer tasks 

 Create and manage user accounts 

 Efficiently use keyboard shortcuts in Windows 

 Understand common applications in Windows 

 Manage multiple windows 

 Work with Windows-based programs  
 Troubleshoot common Windows problems 

 

Practical  work: 
 

https://www.gcflearnfree.org/internetbasics/what-is-the-internet/1/
https://www.gcflearnfree.org/searchbetter/all-about-online-search/1/
https://www.gcflearnfree.org/techsavvy/backing-up-your-files/1/
https://www.gcflearnfree.org/techsavvy/keyboard-shortcuts/1/
https://www.osha.gov/SLTC/etools/computerworkstations/index.html
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For notes 

 

Home work: 

Types of data 

 

Learning Objectives: 
 Understand different data types in general 
 Understand computer data types in particular 
 Understand specifics of medical data 

Types of data: there are different types of data, and each database contains data in 
different formats. For example, several basic types of data that can be used in MS Access 
include: Text, Rich Text, Number, Currency, Yes/No, Date/Time, Calculated Field, Memo, 
Hyperlink, Attachment, Lookup. If a field's data type is Text, it can store data that consists 
of either text or numerical characters. But a field whose data type is Number can store only 
numerical data. Thus, you have to know what properties are used with each data type. 
Learn this using Introduction to data types and field properties. 
 
Types of Statistical Data: Numerical, Categorical, and Ordinal 

When working with statistics, it is important to understand that there are different 
types of data, such as:  

 numerical (discrete or continuous)  
 categorical 
 ordinal  

Data represent the information that you collect through your study. Explore for 
example Height Chart of Men and Women in Different Countries, which represents 
 results of statistical analysis of height of populations in different countries. 

Not all data are numbers. For example if you record the gender of each of your 
patients you will use data entry, such as male, female. 

Most data fall into one of two groups: numerical or categorical. 
 

Numerical data. These data can have different meanings as:  
 as a measurement, such as a person’s height, weight, or blood pressure  
 a count, such as the number of clinical trials performed on blood pressure control. 

Numerical data are often referred to as quantitative data. Numerical data can be 
further classified into two types: discrete and continuous. 

Discrete data represent items that can be counted; they take on possible values that 
can be listed out. The list of possible values may be fixed (also called finite); or it may go 
from 0, 1, 2, on to infinity. For example, the number of heads in 100 coin flips takes on 

https://support.office.com/en-ie/article/introduction-to-data-types-and-field-properties-30ad644f-946c-442e-8bd2-be067361987c
https://www.disabled-world.com/calculators-charts/height-chart.php
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values from 0 through 100 (finite case), but the number of flips needed to get 100 heads 
takes on values from 100 (the fastest, yet unlikely scenario) on up to infinity (if you never 
get to that 100th heads). Its possible values are listed as 100, 101, 102, 103, . . . 
(representing the countably infinite case). 

Continuous data represent measurements; their possible values cannot be counted 
and can only be described using some data intervals on the real number scale. For 
example, blood pressure measurements can produce any 2 numbers for systolic and 
diastolic pressures (expressed in mm Hg, e.g. 120/80 mm Hg). Thus, to classify the 
normal ranges and high blood pressure ranges in hypertension (this has 4 stages from 
Stage 1 to Stage 4) clinicians use blood pressure measurement ranges, as illustrated 
below: 

 
https://www.disabled-world.com/calculators-charts/bloodpressurechart.php 

 

Categorical data. These represent certain characteristics, such as a person’s 
gender, marital status, home address, family doctor’s name etc. Patient’s electronic health 
records (EHR) and databases widely use this type of data. Categorical data can be coded 
with numerical values for ease for working with databases (for example, “1” indicating male 
and “2” indicating female), but in this case numbers do not have any mathematical 
meaning. NB: you cannot perform algebraic operations with these numbers! Other types 
for categorical data are qualitative data, such as entering “Yes” or “No”, when answering 
question – do you smoke? 
 

Ordinal data. This data type represents a mixture of numerical and categorical 
data. The data are classified into categories, but the numbers, which are assigned to the 
categories in this case have some meaning. For example, rating a medical textbook on a 
scale from 0 (lowest) to 5 (highest) points produces ordinal data. Ordinal data are often 
treated as categorical, where the groups are ordered when graphs and charts are created. 
However, unlike categorical data, the numbers do have mathematical meaning. For 
example, if you survey 100 students and ask them to rate a textbook on a scale from 0 to 
5, taking the average of the 100 responses will have clear meaning representing their 
average satisfaction with the textbook.  
 

According to other classification, which is used in particular in computer programs, 
the following main data types exist: 

 Integer: for whole numbers only such as 7 

 Float/Real: for numbers with decimals only such as 9.81 

 String: for piece of text. It can also include number digits and punctuation signs. e.g. 
“IP4 5HD”, “Hello world!”, mobile phone number etc. 

 Boolean: for values which are either True or False 

https://www.disabled-world.com/calculators-charts/bloodpressurechart.php
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 Date & Time: for dates only (with or without a time): e.g. 25/01/2018 12:20:00; 
25/01/2018, e.g. when entering date of birth of a patient. 

 

Nature of medical data 

 The word “data” is used in many disciplines as having different meanings, and 
sometimes it is used interchangeably with the word “information”. According to Medical 
Dictionary, datum is a piece of information acquired by observation, measurement, or 
experiment and used as a basis for calculation or inference (e.g. a red-blood-cell count, or 
RBC; a temperature reading, blood pressure values etc). Data are critically important in a 
day to day medical practice. They are collected  as patient history, data from a physical 
examination, results of biochemical tests, records of electrical signals (e.g. 
Electroencephalography, or ECG; Electrocardiography, or ECG, EKG), medical images 
(e.g. Magnetic Resonance Imaging, or MRI) epidemiological data etc. These data are 
widely used for: 

 diagnostics 

 treatments 

 prognosis 

 epidemiological studies 

 clinical trials 

 medical research in general. 
 

A medical datum, which is a single observation about a patient (while medical data 
is a set of multiple observations) contains 4 basic elements: 

 reference to the patient 
 reference to the parameter being observed or measured 

 value of the parameter 
 time of observation. 

 It also must contain additional information termed modifiers, such as instrument 
type, type of measurement, activity prior or during the measurement, patient’s position 
(e.g. standing, lying) etc. 

For example, a single blood pressure measurement can be represented as 
following: 

 parameter = arterial blood pressure 

 value = 130/90 systolic/diastolic in mm Hg (millimeters of mercury) 
 date, time = 28/01/2018 11:00 

 position = sitting 

 food and drink = no caffeine intake before 

 antihypertensive medication = none 

 instrument type = sphygmomanometer. 
If such measurements are repeated over time their set will represent medical data 

for this patient. These can be then summarised into information that the patient has a 
hypertension. Furthermore, the evidence that a patient has a hypertension is used to make 
a prognosis of increased risk of stroke or heart attack. 

https://medical-dictionary.thefreedictionary.com/
https://medical-dictionary.thefreedictionary.com/
https://www.ncbi.nlm.nih.gov/pubmed/25915880
https://www.ncbi.nlm.nih.gov/pubmed/25915880
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 Medical data standardization is of great importance in healthcare. Medical coding 

is designed for the transformation of healthcare diagnosis, procedures, medical services, 
and equipment into universal medical alphanumeric codes. Read about: 

 MeSH - Medical Subject Headings, the NLM's curated medical vocabulary resource 

 Unified Medical Language System (UMLS) 
 Generalised Architecture for Language Encyclopaedias and Nomenclature in 

Medicine 

 SNOMED CT - The Global Language of Healthcare 

 ICD - International Classification of Diseases 

 CPT - Current Procedural Terminology) | American Medical Association 
 

Types of medical data: 
 Narrative, textual data 

 Numerical measurements (vital signs, lab results, various measurements) 
 Recorded signals (e.g., ECG – graphical tracing, electronic record) 
 Images (e.g., radiology images, MRI). 

 

Main uses of medical data: 
 form patient record 

 can be used in communications between healthcare providers 

 form the basis for prognosis of future health problems 

 record standard prophylactics measures 

 identify deviations from expected trends (e.g. Growth Charts) 
 help clinical research  
 provide a legal record. 

 
 

Tutorial 3 

Introduction to Windows 10 

Aim of the tutorial: to update computer skills of students. Much of the learning is self-
directed. Instructors will explain some difficult concepts, answer questions and show video 

https://www.nlm.nih.gov/mesh/
https://www.nlm.nih.gov/research/umls/
http://www.cordis.europa.eu/project/rcn/17091_en.html
http://www.cordis.europa.eu/project/rcn/17091_en.html
https://www.snomed.org/snomed-ct
http://www.who.int/classifications/icd/en/
https://www.aapc.com/resources/medical-coding/cpt.aspx
https://www.cdc.gov/growthcharts/index.htm
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materials illustrating some of the topics.  Educational videos will be periodically posed by 
the instructor so that students can reproduce the operations on their computers. 
 

Content: Learn all about the basic features of Windows 10 and how to customize your 
computer's settings to fit your needs with the Windows 10 tutorials below: 
 

Learning Outcomes: by the end of this tutorial students will get a fundamental 
understanding of how to use Windows 10 and Windows-based software in their 
professional work. They should be able to: 

 Understand basic terminology 

 Understand operating system Windows 10 

 Efficiently work with files and folders 

 Make user accounts 

 Understand applications 

 Use various Windows 10 security features 

 Work with Windows-based programs  
 Troubleshoot common Windows 10 problems 

 

Practical work: 
 
For notes 

 

Homework: 

Displaying your data 

 

Learning Objectives: to learn about different ways your data can be plotted and 
displayed depending on data type and your aim. 
 

Introduction: 
It is likely that there will be occasions when you have numerical information that you 

want to include in your work, for example figures and other statistics from some sources, 
the results of your experiments or data that you have collected and analysed as part of a 
project or dissertation. Such information can be used to illustrate an argument or convey 
complex or detailed information in a concise manner. 

There are three main methods of presenting such information: 
 it can be described verbally in the form of text; 
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 it can be presented separately as a table (you will later learn how to use 
Microsoft Word and Excel for presenting data in tabular format);  

 it can be used to construct a graph, chart, diagram, or statistical graph, such as 
histogram. 

 

Determining which of these methods is the most appropriate depends upon the 
amount of data you are dealing with and their complexity. The choice about whether to use 
text, tables or graphs requires careful consideration if you are to ensure that your reader or 
audience understands your argument and is not left struggling to interpret data that are 
poorly presented or in an inappropriate format.  It is crucial to remember that when using a 
table or graph the associated text should describe what the data reveal about the topic. 
This way, you should not need to describe the information again in words. 
 

Including numbers in the main body of text 
Numbers are most effective in the main body of the text when there are only 2-3 

values to compare. More values would require a table, chart or graph. 
 

Presenting numbers in tables 

Tables are used to present numerical data in a wide variety of publications. They 
are the format in which most numerical data are initially stored and analysed and are likely 
to be the means you use to organize data collected during experiments. However, when 
writing up your work you will have to make a decision about whether a table is the best 
way of presenting the data, or if it would be easier to understand if you were to use a 
graph or chart. The table below presents “Death rate due to chronic diseases by sex” in 
EU countries from EuroStat database. The indicator measures the standardized death rate 
of chronic diseases. Death due to chronic diseases is considered premature if it occurs 
before the age of 65. The rate is calculated by dividing the number of people under 65 
dying due to a chronic disease by the total population under 65. This value is then 
weighted with the European Standard Population. Chronic diseases included in the 
indicator are malignant neoplasms, diabetes mellitus, ischaemic heart diseases, 
cerebrovascular diseases, chronic lower respiratory diseases and chronic liver diseases.  

 
 

The table appears very complicated even though the screenshot presents only 
partial data! 
 

http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=sdg_03_40&language=en
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Graphs 

Graphs are a good means of describing, exploring or summarizing numerical data 
because the use of a visual image can simplify complex information and help to highlight 
patterns and trends in the data. They are a particularly effective way of presenting a large 
amount of data but can also be used instead of a table to present smaller datasets. There 
are many different graph types to choose from and a important issue is to ensure that the 
graph type selected is the most appropriate for the data. It is also important to ensure that 
the design and presentation of the graph help the reader or audience interpret the data. 
 

Types of graphs 

 Bar charts 

Bar charts are a type of graph that are used to display and compare the number, 
frequency or other measure (e.g. mean) for different discrete categories of data. Bar charts 
are one of the most commonly used types of graph because they are simple to create and 
very easy to interpret. They are also a flexible chart type and there are several variations 
of the standard bar chart including horizontal bar charts, grouped or component charts, 
and stacked bar charts. The chart is constructed such that the lengths of the different bars 
are proportional to the size of the category they represent. The X-axis represents the 
different categories and so has no scale. In order to emphasize the fact that the categories 
are discrete, a gap is left between the bars on the X-axis. The Y-axis does have a scale 
and this indicates the units of measurement – always include the units near the axis! 

Bar charts are useful for displaying data that are classified into nominal or ordinal 
categories. Nominal data are categorized according to descriptive or qualitative 
information such as county of birth, or subject studied at university. Ordinal data are similar 
but the different categories can also be ranked, for example in a survey people may be 
asked to say whether they thought something was very poor, poor, fair, good or very good. 

With nominal data, arranging the categories so that the bars grade sequentially from 
the largest category to the smallest category helps the reader to interpret the data. 
However, this is not appropriate for ordinal data because the categories already have an 
obvious sequence. Bar charts are also useful for displaying data that include categories 
with negative values, because it is possible to position the bars below and above the x-
axis. 

Here is an example of a bar chart graphically representing data in the Table above 
(“Death rate due to chronic diseases by sex”): 

 

 
 

Different types of bar charts 
 

Grouped bar charts 
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Grouped bar charts display information about different sub-groups of the main 
categories. In the example below, a grouped bar chart was used to illustrate the finding 
that among all three specialty categories, physicians in larger practices were more likely to 
have NPs, CNMs, or PAs compared with those in smaller practices. 
 

 
A separate bar represents each of the sub-groups and these are usually colored or 

shaded differently to distinguish between them. In such cases, a legend or key is usually 
provided (at the top of the chart above) to indicate what sub-group each of the 
shadings/colors represent.  

Grouped bar charts can be used to show several sub-groups of each category but 
care needs to be taken to ensure that the chart does not contain too much information 
making it complicated to read and interpret. Grouped bar charts can be drawn as both 
horizontal or vertical charts depending upon the nature of the data to be presented. 
 

Horizontal bar charts 

Bar charts are normally drawn so that the bars are vertical which means that the 
taller the bar, the larger the category, as in the above example. However, it is also possible 
to draw bar charts so that the bars are horizontal which means that the longer the bar, the 
larger the category. This is a particularly effective way of presenting data when the 
different categories have long titles that would be difficult to include below a vertical bar, or 
when there are a large number of different categories and there is insufficient space to fit 
all the columns required for a vertical bar chart across the page. Below is the same data 
displayed as horizontal bar chart and additional sorted in descending order by country: 
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Stacked bar charts 

Stacked bar charts are similar to grouped bar charts in that they are used to display 
information about the sub-groups that make up the different categories. In stacked bar 
charts the bars representing the sub-groups are placed on top of each other to make a 
single column, or side by side to make a single bar. The overall height or length of the bar 
shows the total size of the category whilst different colors or shadings are used to indicate 
the relative contribution of the different sub-groups. 
 

Example of a stacked bar chart: 
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Stacked bar charts can also be used to show the percentage contribution different 

sub-groups contribute to each separate category. The information could also be presented 
in a series of pie charts. 
 

Pie charts 

Pie charts are a visual way of displaying how the total data are distributed between 
different categories. The example below illustrates pre-existing illness of study population 
(Gupta et al.2015). 

 
They are generally best for showing information grouped into a small number of 

categories and are a graphical way of displaying data that might otherwise be presented 
as a simple table. 
 

 Line graphs 

Line graphs are usually used to show X-Y series of data. Line graphs are 
particularly useful for identifying patterns and trends in the data, e.g. for making 
prognoses. Several data series can be plotted on the same line chart and this is 
particularly useful for analyzing and comparing the trends in different datasets. Using the 
same data on “Death rate due to chronic diseases by sex” we can visually compare the 
rates in different EU countries in 2014 for males and females with the total number. 
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 Scatter plots 

Scatter plots are used to show the relationship between pairs of quantitative 
measurements made for the same object or individual, such as time series. For example, a 
scatter plot could be used to examine the relation between low density lipoprotein in 
relation to total blood serum cholesterol (Nwaiwu & Ibe, 2015). 
 

 
 Regression line can be added to the graph and used to decide whether there is a 
relationship between the two sets of measurements. In this case Pearson's correlation 
coefficient r=0.874 indicates strong correlation between LDL and total cholesterol 
concentration. 
 

 Histograms 

Histograms are a special form of bar chart where the data represent continuous 
rather than discrete data. Unlike a bar chart, there are no "gaps" between the bars 
(although some bars might be "absent" reflecting no data occurrence). This is because a 
histogram represents a continuous data set, and as such, there are no gaps in the data. In 
a bar chart the length of the bar indicates the size of the category, but in a histogram it is 
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the area of the bar that is proportional to the size of the category. This difference is due to 
the fact that in a histogram both the x-axis and y-axis have a scale, whereas in a bar chart 
only the y-axis has a scale.  

A histogram is a plot that lets you discover and show the underlying frequency 
distribution (shape) of a set of continuous data. This allows the inspection of the data for 
its underlying distribution (e.g., normal distribution), outliers, skewness, etc. Histogram 
below show frequency distribution of serum cholesterol level measured on a sample of 
stroke patients (n=86 patients; Markus et al., 1995). 

 
One can easily visualize that serum cholesterol levels between 5 and 6 mmol/L 

have been most frequently measured in these patients, while values <4 and >10 mmol/L 
were rarely measured. 
 

Student tasks: 
1. Explore some more sophisticated types of data plots on OriginLab website, in particular 
3D plots, Image Profile, Surface Plot and Polar Chart  – Origin Graph Galley. Use 
appropriate search options: 

 
 

2. Explore different options for plotting the same datasets using EuroStat database: 
 Life expectancy at birth 

 Obesity rate by body mass index (BMI) 
 Exposure to air pollution by particulate matter 

To do this, first try 3 data display options in the top left corner of the webpage: 

 

https://www.originlab.com/www/products/graphgallery.aspx
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=sdg_03_10&plugin=1
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=sdg_02_10&plugin=1
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=sdg_11_50&plugin=1
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When in Graph mode choose Graph Type, Data to include and Sort and label options in 
top right corner of the page: 

 
 

3. As you already know, integrated databases are complete application environments, 
including data entry forms, data management. They often provide various options for 
displaying data online. Explore “Population and social conditions” data of EuroStat, which 
interactively displays data as Bubble Chart - a variation of a scatter chart that displays 
three dimensions of data. Choose from categories at the bottom of the webpage: 

 
such as Fertility rate, Infant mortality, and Life expectancy. 
 

References: 
1. EuroStat database. 
2. Student Learning Development, University of Leicester. 
3. OriginLab – Data Analysis and Graphing Software. 
4. Gupta et al. (2015). Efficacy of gabapentin in neuropathic pain. American Journal of 

Public Health Research 3 (5A), 57-63. 
5. Nwaiwu O., Ibe B.C. (2015). Relationship between Serum Cholesterol and body 

mass index in Nigeria schoolchildren aged 2–15 years. Journal of Tropical 
Pediatrics 61 (2), 126–130. 

6. Markus H.S. et al. (1995) Angiotensin-converting enzyme gene deletion 
polymorphism: a new risk factor for lacunar stroke but not carotid atheroma. Stroke 
26, 1329-33. 

 

  

http://ec.europa.eu/eurostat/cache/BubbleChart/?lg=en#tableCode=tps00013
http://ec.europa.eu/eurostat/
https://www2.le.ac.uk/offices/ld/resources
https://www.originlab.com/
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Tutorial 4 

PubMed Introduction 
Working with scientific literature in medicine and clinical practice 

Aim: this tutorial is designed for learning bibliographic databases of life sciences and 
biomedical information. At the end of this practical students will be able to find literature 
relevant to a particular biomedical subject, narrow their searches, use Filters, Medical 
Subject Headings (MeSH), Search Builder and other common tools, as well as organise 
and save their citations.  
 

Student tasks: 
Part 1. Introduction 

 
Start with PowerPoint presentation “Working with scientific literature.ppt” that will introduce 
you to various resources available for your work with biomedical literature. 
 
 
 
 
 
 
 
 

 

Part 2. PubMed 

PubMed provides free access to: 
 MEDLINE, the U.S. National Library of Medicine® (NLM)  database of citations and 

abstracts in the fields of medicine, nursing, dentistry, veterinary medicine, health 
care systems, and preclinical sciences. MEDLINE is NLM’s premier bibliographic 
database that contains more than 24 million references to journal articles in life 
sciences with a concentration on biomedicine. A distinctive feature of MEDLINE is 
that the records are indexed with NLM Medical Subject Headings (MeSH). 
MEDLINE is the online counterpart to MEDLARS® (MEDical Literature Analysis and 
Retrieval System) that originated in 1964. MEDLINE is the primary component of 
PubMed, part of the Entrez series of databases provided by the NLM National 
Center for Biotechnology Information (NCBI). 

 Citations that provide a record for an article before it is indexed with MeSHand 
added to MEDLINE or converted to out-of-scope status. 

 Citations that proceed the date that a journal was selected for MEDLINE indexing. 
 Citations to articles that are out-of-scope (e.g., covering plate tectonics or 

astrophysics) from certain MEDLINE journals, primarily general science and general 
chemistry journals, for which the life sciences articles are indexed with MeSH for 
MEDLINE. 

 Citations to some additional life science journals that submit full-text articles to 
PubMed Central and receive a qualitative review by NLM. 

 Citations for the majority of books and book chapters available on the NCBI 
Bookshelf. 

PubMed also 

https://www.nlm.nih.gov/pubs/factsheets/medline.html
https://www.nlm.nih.gov/pubs/factsheets/pubmed.html
https://www.nlm.nih.gov/pubs/factsheets/mesh.html
https://www.pubmedcentral.nih.gov/
https://www.ncbi.nlm.nih.gov/books/
https://www.ncbi.nlm.nih.gov/books/
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 Links to full-text articles found in PubMed Central or at publisher web sites, and 
other related resources. 

 Provides Advanced search, Clinical Queries search filters, and Special Queries 
pages: 

Clinical Queries is a search interface to find citations in the areas of: 
 Clinical Study Categories: Find citations corresponding to a specific clinical 

study category. 
 Systematic Reviews: Find citations for systematic reviews, meta-analyses, 

reviews of clinical trials, evidence-based medicine, consensus development 
conferences, and guidelines. 

 Medical Genetics: Find citations related to various topics in medical genetics. 
 Links to related articles and provides discovery tools for other data that may be of 

interest. 
 Includes automatic e-mailing of search updates, the ability to save records, and 

filters for search results using "My NCBI". 
 Includes a spell checker feature. 

PubMed is Easy to Use 

Simply enter your search topics - one or more terms - and click Search. PubMed can be 
searched using MeSH terms, author names, title words, text words or phrases, journal 
names, or any combination of these. Retrieved citations are displayed and their associated 
abstracts can be selected for viewing. A unique feature of PubMed is the ability to instantly 
find related articles for any citation. 
Advanced search features and filters are also available. A special clinical queries page 
provides customized searches for studies based on etiology, diagnosis, prognosis, or 
treatment of a particular disease. Systematic reviews of a topic and medical genetics can 
also be searched here. Search results can be viewed or downloaded in various formats, 
including a format suitable for bibliographic management software. 
PubMed's LinkOut feature provides access to a wide variety of relevant web-accessible 
online resources, including full-text publications, biological databases, consumer health 
information, research tools, and more. More than 60 percent of PubMed records are linked 
to the full text on publishers' web sites or in PMC (PubMed Central). More than 90 percent 
of the records from the past 10 years are linked to full text. Users may have to register, or 
there may be a fee or subscription required to access the full text. 
 

Practical work: 
 
For notes 

 

Homework: 

https://www.pubmedcentral.nih.gov/
https://www.ncbi.nlm.nih.gov/sites/pubmedutils/clinical
https://www.nlm.nih.gov/bsd/special_queries.html
https://www.ncbi.nlm.nih.gov/sites/myncbi/
https://www.ncbi.nlm.nih.gov/entrez/query/static/clinical.shtml
https://www.ncbi.nlm.nih.gov/entrez/linkout/
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Preparation for the next practical class 

1. Learn how to search for documents using Scopus tutorials. In particular, this video 
tutorial demonstrates how to use key terms to create a Document search, make your 
searches more specific, and work with previous searches. Read “Scopus database: a 
review”. 
 

2. Create your personal account for Mendeley Reference Manager (Reference 
Management Software & Researcher Network) using this link. 
Afterwards click on Library at the top of screen: 

 

and additionally install Web Importer plug-in for your Web browser: 

 

You can additionally download and install Mendeley Desktop Reference Manager software 
using this link. It allows you to generate citations and bibliographies in different journal 
styles with just a few clicks. Mendeley's Citation Plugin is fully compatible with Word 
(including Word for Mac) and LibreOffice. 

3. Explore Mendeley Help Guidesto become  familiar with its capabilities.  

4. Register for your own My NCBI account 
My NCBI retains user information and database preferences to provide customized 
services for many NCBI databases. My NCBI features include: 

 Save searches & automatic e-mail alerts 

 Display format preferences 

 Filter options 

 My Bibliography & NIH public access policy compliance 

 SciENcv: a researcher biosketch profile service 

 Highlighting search terms 

 Recent activity searches & records for 6 months 

 LinkOut, document delivery service & outside tool selections 

 

 

  

https://service.elsevier.com/app/answers/detail/a_id/14799/#doc
https://tutorials.scopus.com/EN/BasicSearch/index.html
https://tutorials.scopus.com/EN/BasicSearch/index.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1420322/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1420322/
https://www.mendeley.com/
https://www.mendeley.com/downloads
https://www.mendeley.com/guides
https://www.ncbi.nlm.nih.gov/account/?back_url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Faccount%2F%3Fback_url%3Dhttps%253A%252F%252Fwww.ncbi.nlm.nih.gov%252Fmyncbi%252F
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Tutorial 5 

Advanced features of PubMed 

Aim: this tutorial is designed for learning advanced features of PubMed including working 
with “My NCBI” tool and learning how PubMed is used in clinical practice.  
 

Student tasks: 
1. Start with review of basic procedures, which you have learnt in the previous practical 
class, by following instructions contained in files:  

 “01 PubMed Basics.pdf” provides basic search instructions for PubMed 

 “02 Full text.pdf” explaining how to find full text articles when using PubMed 

2. Learn how you can use My NCBI with PubMed to customize your PubMed experience – 
read and perform tasks described in “03 My NCBI.pdf”. 
3. Read “04 MESH.pdf” on using the Medical Subject Headings (MeSH) to search 
PubMed for biomedical journal literature.  
5. Explore some informational databases on drugs and herbal supplements as described 
in “05 Drug Information @NLM.pdf”. 
 

6. Learn how to search for the current best evidence on your clinical topic by watching 
Clinical Queries video. 

 
Practical work: 
 
For notes 

 

Homework: 

PubMed for Clinicians 

Watch webinar PubMed for clinicians (45 min: QR-code above), designed for health care 
professional. Pause the video while performing the various actions explained. 

https://nnlm.gov/sites/default/files/shared/files/trifolds/pmtri.pdf
https://nnlm.gov/sites/default/files/shared/files/trifolds/fulltexttri.pdf
https://nnlm.gov/sites/default/files/shared/files/trifolds/myncbitri.pdf
https://nnlm.gov/sites/default/files/shared/files/trifolds/meshtri.pdf
https://nnlm.gov/sites/default/files/shared/files/trifolds/drugstri.pdf
https://www.youtube.com/watch?v=JSnJmL90cfo
https://www.youtube.com/watch?v=HYW2_eUsK9E
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Tutorial 6 

PubMed Practical  
Exploring literature on complications caused by diabetes mellitus using 
PubMed 

Your task: you know that diabetes is a significant risk factor for many serious health 
problems. However, with the correct treatment and recommended lifestyle changes, many 
people with diabetes are able to prevent or delay the onset of complications. Thus, you 
want to know more about one of the complications, including its pathogenesis, symptoms, 
and treatments. For this, you will need to find and read 10 recent reviews on the subject of 
your interest, make some notes for your future reference and include citations. 
 
1. Choose for your database searches one of such complications in the right hand 
column (different students should do different searches): 

Eye Complications Retinopathy 

Glaucoma 

Cataracts 

Macular edema (used as example) 

Skin Complications Bacterial infections 

Fungal infections 

Itching 

Neuropathy (Nerve Damage) Peripheral neuropathy 
 

Autonomic neuropathy 

Foot Complications Foot ulcers 

Intermittent claudication 

Metabolic disorders (e.g. high level of ketones) Ketoacidosis (DKA) 

Kidney Disease Nephropathy 

High Blood Pressure Hypertension 

Stroke 

 

2. Perform literature search in PubMed. As an example, we will explore the subject of 
macular edema in diabetes. 
 

3. Go to PubMed and perform your task following the instructions. Use PubMed Tutorials if 

needed. 

Homework: 

Types of Computer Databases 

Learning Objectives: 
 Learn about different types of computer databases 

There are different types of databases: 
 Navigational  

 Introduced in the 1960s, these were the first databases. They maintained 
records and pointers between them but had no indexing or search. 

 Hierarchical 

https://www.ncbi.nlm.nih.gov/pubmed
http://www.nlm.nih.gov/bsd/disted/pubmed.html


25 
 

 These databases allow to create one or many relationships between data. A 
record can be looked up using an index, speeding up searches. 

 Relational 
 Data are organized into tables. Different tables can be connected by 

common data fields, allowing complex, ad-hoc relationships and 
sophisticated data retrieval. 

 Server 

 Many modern biomedical databases are server-based database performs, 
which provide all data access in a separate process outside the application 
program, usually on a separate computer. The server program enforces data 
integrity rules, resulting in a more reliable database. 

 Integrated 

 Some databases are complete application environments, including data 
management, programming languages and data entry forms. 

As an example of health-related databases, explore EuroStat - Official EU statistical data 
under Health theme: http://ec.europa.eu/eurostat/data/database 

               
      

 

 

  

http://ec.europa.eu/eurostat/data/database
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Tutorial 7-8 

Student symposium I 

The most influential scientists in the development of  

medical informatics   

 

Introduction 

From the beginning of patient care, those responsible for health care delivery have 
gathered information to provide the best care possible. Over time, new devices and 
technology have provided more accurate and more varied information about the patient. In 
the second half of the twentieth century, computer technology has evolved to the point of 
playing a significant role in managing such information. Having the information stored in 
computers facilitates rapid comparisons of new data with old, allows the display of data in 
various formats, and streamlines data and information dissemination at appropriate sites. 
With the new technology, a new discipline was born. 

Medical informatics is a relatively new knowledge domain of computer and 
information science, engineering and technology in all fields of health and medicine, 
including research, education and practice. Medical informatics has evolved over the past 
60 years as medicine learned to exploit the extraordinary capabilities of the electronic 
digital computer to better meet its complex information needs. The first articles on this 
subject appeared in the 1950s, the number of publications rapidly increased in the 1960s 
and medical informatics was finally identified as a new specialty in the 1970s. 
 
Aim of the symposium: to introduce students to the history of medical informatics, and in 
particular to scientists, who have made some major contributions to its development. 
 
Your task: to prepare and deliver a short 6 min PowerPoint presentation on one of topics 
listed in the file “Student symposium I_Topics.docx”. To do this, in addition to the main 
paper describing work of one the most influential scientists in the development of medical 
informatics students are expected to use: 

 literature cited in the paper; 
 suggested literature (see Further readings below), as well as Internet resources; 
 illustrations of the main research contributions made by the scientist. 

 
 
Presentation structure: 
Each presentation should include: 

 title slide including your name and group number; 
 short biography of the prominent scientist, who has made some important 

contributions to the development of medical informatics; 
 description of his/her contributions;  
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 some examples of his/her work; 
 discussion and conclusions (e.g. how this work has impacted on further 

developments in the relevant areas  of medical informatics, present state of its 
development etc); 

 a reference list. 
 
Presentation techniques: 
Before preparing the PowerPoint presentations the students are advised to learn:  

 the basics of MS PowerPoint using MS Office Training Centre 

 a variety of ways of formatting the pictures in your slide show 

 various tips on delivering better presentations: presentation techniques; simple 
rules; tips; themes and transition; Format Painter. 

 
Assessment: each presentation is marked out of by the supervising instructor using the 
following criteria: 

 talk duration – your target time is 6 min, achieving this will require substantial talk 
rehearsal. Presentations lasting shorter than 5 min or longer than 7 min will get a 
lower mark; 

 clarity of presentation: this will require thorough preparation, good use of diagrams 
and graphs, use of simple and clear English; 

 understanding and response to questions; 
 use of additional resources (textbooks, original research papers, Internet etc); 
 presentation and communication techniques, such as design, preparation and use 

of visual aids to support each oral presentation  (e.g. extensive reading from slides 
or notes will result in a lower mark). 

 

Skills developed: on completion of this module successful students will have gained or 
increased competence in: 

 critical, analytical and creative thinking;  
 problem solving abilities; 
 general IT skills; 
 PowerPoint and oral presentation competences; 
 peer-teaching; 
 self-directed learning.  

 
Rules concerning absence from presentations: 

 all talks should be given according to the timetable for each presentation.  A change 
of date may only be made by prior arrangements with the supervising instructor; 

 if you are absent from a presentation you will get a “0” mark unless you can 
produce a medical certificate or proof of other valid cause for your absence.  

 
Further readings: 

1. Contributions to the history of medical informatics / Editors Masic I., Mihalas G. - 
 Sarajevo: Avicena, 2014. – 420 pp. Full text 

https://support.office.com/en-us/article/PowerPoint-video-training-40e8c930-cb0b-40d8-82c4-bd53d3398787?wt.mc_id=otc_home&ui=en-US&rs=en-US&ad=US
https://www.gcflearnfree.org/powerpoint2013/formatting-pictures/1/
https://www2.le.ac.uk/offices/ld/resources/presentations
https://www.gcflearnfree.org/powerpoint-tips/simple-rules-for-better-powerpoint-presentations/1/
https://www.gcflearnfree.org/powerpoint-tips/simple-rules-for-better-powerpoint-presentations/1/
https://www.gcflearnfree.org/powerpoint-tips/three-tips-for-beautiful-powerpoint-presentations/1/
https://www.gcflearnfree.org/powerpoint-tips/3-tips-for-beautiful-presentations-in-powerpoint-2013/1/
https://www.gcflearnfree.org/powerpoint-tips/using-the-format-painter-in-powerpoint-and-word/1/
https://www.researchgate.net/profile/Izet_Masic/publication/265595986_Masic_Izet_et_al_Contributions_to_the_History_of_Medical_Informatics/links/56e06e4f08ae9b93f79c3136/Masic-Izet-et-al-Contributions-to-the-History-of-Medical-Informatics.pdf
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2. Masic I. Five periods in development of medical informatics // Acta Inform Med. – 
2014. – v. 22. – pp. 44-48. Full text 

3. France F.R. About the beginnings of medical informatics in Europe // Acta Inform 
Med. – 2014. – v. 22. – pp. 11-15. Full text 

4. Mihalas I. Evolution of trends in European medical informatics // Acta Inform Med. – 
2014. – v. 22. – pp. 37-43. Full text 

5. Mihalas G., Zvarova J., Kulikowski C. et al. History of medical informatics in Europe 
- a short review by different approach // Acta Inform Med. – 2014. – v. 22. – pp. 6-
10. Full text 

6. Collen M.F. Origins of medical informatics // West J Med. – 1986. – v. 145. – 
pp. 778-785. Full text 

7. Barber B, Scholes M. Reflections on the development of medical informatics // Acta 
Inform Med. – 2014. – v. 22. – pp. 18-24. Full text 

 

Tutorial 9 

Medical informatics–based decision 
support systems 

Introduction 

Healthcare is a knowledge driven process and thus knowledge management and 
medical informatics-based tools to manage knowledge in healthcare sector are being 
constantly developed and implemented. Providing the right knowledge at the right time by 
implementing knowledge management in healthcare is paramount. It is very important to 
use appropriate tools for knowledge management and user-friendly system since it can 
significantly improve the quality and safety of healthcare. In particular, the design of health 
IT has the potential to support the diagnostic process. By supporting the individuals 
involved in the diagnostic process and the tasks they perform, health IT may improve 
diagnostic performance and reduce the potential for diagnostic errors. For example, a well-
designed health IT system can facilitate timely access to information; communication 
among health care professionals, patients, and their families; clinical reasoning and 
decision making; and feedback and follow-up in the diagnostic process. 
 
Clinical Decision Support in Diagnosis 

 Health IT has the potential to support the diagnostic process through clinical 
decision support (CDS) tools. CDS provides clinicians and patients “with knowledge and 
person-specific information that is intelligently filtered or presented at appropriate times, to 
enhance health and health care” (Technology and Tools in the Diagnostic Process). 

 
 
What is Clinical Decision Support (CDS)? 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3947939/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3947935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948184/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3947944/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1307150/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948183/
https://www.ncbi.nlm.nih.gov/books/NBK338590/
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 CDS encompasses a variety of tools to enhance decision-making in the clinical 
workflow. These tools include computerized alerts and reminders to care providers and 
patients; clinical guidelines; condition-specific order sets; focused patient data reports and 
summaries; documentation templates; diagnostic support, and contextually relevant 
reference information, among other tools (HealthIT.gov). 
 

Why CDS? 

CDS has a number of important benefits, including: 
 Increased quality of care and enhanced health outcomes 

 Avoidance of errors and adverse events 

 Improved efficiency, cost-benefit, and provider and patient satisfaction 

CDS is a sophisticated health IT component. It requires computable biomedical 
knowledge, person-specific data, and a reasoning or inferencing mechanism that 
combines knowledge and data to generate and present helpful information to clinicians as 
care is being delivered. This information must be filtered, organized and presented in a 
way that supports the current workflow, allowing the user to make an informed decision 
quickly and take action. Different types of CDS may be ideal for different processes of care 
in different settings. 

Health information technologies designed to improve clinical decision making are 
particularly attractive for their ability to address the growing information overload clinicians 
face, and to provide a platform for integrating evidence-based knowledge into care 
delivery. The majority of CDS applications operate as components of comprehensive EHR 
systems, although stand-alone CDS systems are also used. 
 

Aim: this tutorial is designed to introduce students to the web-based interactive medical 
decision support software for consumers and health care providers, EasyDiagnosis. 
Traditionally, the medical profession has worked backwards in ruling out diseases rather 
than analyzing symptoms. EasyDiagnosis begins by investigating the chief complaint or 
symptom so the patient can drive the diagnostic process. 
 
Student tasks: EasyDiagnosis offers automatic online medical diagnosis for consumers 
and health care professionals. Just answer questions about your signs and symptoms and 
the expert system gives an ordered list of the most likely diagnoses. 

 
  

https://www.healthit.gov/
http://www.easydiagnosis.com/
http://www.easydiagnosis.com/cgi-bin/expert2/explain2.cgi?mod=Chest+Pain&ask=ddisease3&title=Chest+Pain%2C+GI+Causes&code=
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Tutorial 10 

MS Word Training 
Part I 

Aim: this tutorial is designed for learning basic and advanced features of Microsoft Word, 
while the next tutorials will focus on its practical use for preparing various types of 
electronic documents, such as papers, reports and electronic medical records (EMRs). 

 
 

Homework: 

Digital Imaging 

Introduction 

 According to World Health Organization, imaging for medical purposes involves a 
team which includes the service of radiologists, radiographers (X-ray technologists), 
sonographers (ultrasound technologists), medical physicists, nurses, biomedical 
engineers, and other support staff working together to optimize the wellbeing of patients, 
one at a time. Appropriate use of medical imaging requires a multidisciplinary approach. 
 Medical imaging encompasses different imaging modalities and processes to image 
the human body for diagnostic and treatment purposes and therefore plays an important 
role in initiatives to improve public health for all population groups. Furthermore, medical 
imaging is frequently justified in the follow-up of a disease already diagnosed and/or 
treated. 

Medical imaging, especially X-ray based examinations and ultrasonography, is 
crucial in a variety of medical setting and at all major levels of health care. In public health 
and preventive medicine as well as in both curative and palliative care, effective decisions 
depend on correct diagnoses. Though medical/clinical judgment may be sufficient prior to 
treatment of many conditions, the use of diagnostic imaging services is paramount in 
confirming, correctly assessing and documenting courses of many diseases as well as in 
assessing responses to treatment. 

With improved health care policy and increasing availability of medical equipment, 
the number of global imaging-based procedures is increasing considerably. Effective, safe, 
and high quality imaging is important for much medical decision-making and can reduce 
unnecessary procedures. For example, some surgical interventions can be avoided 
altogether if simple diagnostic imaging services such as ultrasound are available. 
 
Aim: this tutorial is designed for learning digital imaging terminology, modalities, and 
techniques, while practicing some basic tasks of working with medical images. Each type 
of technology gives different information about the area of the body being studied or 
treated, related to possible disease, injury, or the effectiveness of medical treatment. 
 
Students tasks: 
1. Learn the terminology and concepts of digital imaging: 

http://www.who.int/diagnostic_imaging/en/
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Digital images are electronic still images of an object or scene. Digital images can be 
created using an electronic camera, scanner, or other imaging device. 

 Pixel. Short for 'picture element', this term describes the basic component of a 
digital image. Individual pixels are generally square and carry one value for colour, 
luminance and intensity. Millions of pixels are required to produce a digital image 
that approaches photographic quality. 

 

 

As shown in this bitonal image, each pixel is assigned a tonal value, in this example 0 for 
black and 1 for white. 
 

 

 

 Pixel Dimensions. These are the horizontal and vertical measurements of an image 
expressed in pixels. A digital image’s pixel dimensions may be determined by 
multiplying the width and height by the amount of pixels-per-inch (ppi/dpi). For 
example, an 8-inch by 10-inch document with a 400 ppi/dpi has the pixel 
dimensions of 3200 pixels by 4000 pixels.  

 Resolution. The resolution of a digital image refers to the ability to see its fine 
spatial detail – meaning how much you can enlarge it without losing quality. The 
spatial frequency of a digital image is a good indicator of its resolution. Resolution is 
often expressed in pixels-per-inch (ppi/dpi). 

 

 

Individual pixels can be seen by zooming in an image. 
 Bit Depth. The number of bits defined in each pixel determines its bit depth. The 

number of tones, grayscale or color increases along with its bit depth. The greater 
the bit depth, the greater the number of tones (grayscale or color) that can be 
represented. Digital images can be in black and white, grayscale, or color. A black 
and white image represents two tones and uses the values 0 for black and 1 for 
white. A grayscale image consists of multiple bits of information, ranging between 2 
to 8 bits or more. Example: In a 2-bit image, there are four possible combinations: 
00, 01, 10, and 11. If "00" represents black, and "11" represents white, then "01" 
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equals dark gray and "10" equals light gray. The bit depth is two, but the number of 
tones that can be represented is 22 or 4. At 8 bits, 256 (28 ) different tones can be 
assigned to each pixel.  

A color image has a bit depth ranging between 8 and 24 bits of information or higher. A 
24-bit image may produce up to 16.7 (224) million different color values. 

 

 

Bit Depth: Left to right - 1-bit bitonal, 8-bit grayscale, and 24-bit color images. 
 

 

 Contrast. The difference between the lightest and darkest tones in an image. High-
contrast images contain few steps between the lightest and darkest parts of the 
image, while low-contrast images contain many tonal gradations. 

 Dynamic Range. It is the range of tonal difference between the lightest light and 
darkest dark of an image. The higher the dynamic range, the more potential shades 
can be represented, although the dynamic range does not automatically correlate to 
the number of tones reproduced. For instance, high-contrast microfilm exhibits a 
broad dynamic range, but renders few tones. Dynamic range also describes a 
digital system's ability to reproduce tonal information. This capability is most 
important for continuous-tone documents that exhibit smoothly varying tones, and 
for photographs it may be the single most important aspect of image quality. 
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The image on top has a broader dynamic range, but a limited number of tones 
represented. The lower image has a narrower dynamic range, but a greater number of 
tones represented. Note the lack of detail in shadows and highlights in the top frame. 

 File Format. The way in which digital information is saved by a software application. 
The most commonly used file formats for digital imaging are JPEG, TIFF and BMP 
(bitmap). Raw files are proprietary and special software is required to decode raw 
files. 

 Color Mode. Color mode for digitizing color material can be either RGB (Red, 
Green, Blue) or CMYK (Cyan, Magenta, Yellow, Black). 

 DICOM. DICOM (Digital Imaging and Communications in Medicine) is the 
international standard to transmit, store, retrieve, print, process, and display medical 
imaging information. DICOM makes medical imaging information interoperable; 
integrates image-acquisition devices, PACS, workstations, VNAs and printers from 
different manufacturers; is actively developed and maintained to meet the evolving 
technologies and needs of medical imaging. 

 Histogram. A graphical display that shows the distribution of tones within an image. 
The horizontal co-ordinate represents the possible pixel values from black to white, 
while the vertical co-ordinate shows the number of pixels in the image at each 
value. 

 Image Noise. A reduction in image quality that is usually seen as graininess and/or 
tiny white and coloured dots. It is caused by random fluctuations in the digital signal. 
Noise is essentially a random pattern of unwanted pixels that degrades the quality 
of image files. 

 Sharpening. An image enhancement technique that gives more distinct edges to 
subject areas, lines and tones in a digital image. Sharpening can be applied in the 
camera or in editing software. 

 
2. Explore various imaging techniques used in medicine: 

 Conventional radiography  
 Fluoroscopy  
 Angiography  
 Mammography  
 Computed Tomography  
 Ultrasound and Ultrasound/Doppler  
 Magnetic resonance Imaging  
 Nuclear Medicine  

 

  

https://www.dicomstandard.org/
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_plain-radiography/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_fluoroscopy/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_angiography/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_mammography/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_comptomography/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_ultrasound/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_magresimaging/en/index.html
http://www.who.int/entity/diagnostic_imaging/imaging_modalities/dim_nuclearmed/en/index.html
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Tutorial 11 

MS Word Training 

Part II 
Computer processing of text data and creation of a structured electronic 
document using Microsoft Word 

Some scientists have completed a literature survey on computer aided decision support for 
diagnosis of celiac disease and now want to publish their review. 
 

Your task is to produce a structured document using publication materials. 

 

Homework: 

In this Digital Image Editing tutorial, students will get experience with editing medical 
images 

https://www.gcflearnfree.org/imageediting101 

 

Tutorial 12 

MS Word Training 
Part 3 
An e-document template in Microsoft Word.  
Completing of a health history questionnaire of the patient in a given 
format, editing the form.  
Creating your own health history questionnaire form. 

Aim: to familiarize yourself with health history questionnaire. 
 

https://www.gcflearnfree.org/imageediting101
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Part 1. Explore one of the templates developed by Microsoft: 
1. Patient health history questionnaire (4 pages) 
The form template covers personal health history, health habits and personal safety, family 
health history, female- and male-specific history, and other symptoms. 
 
2. Health history questionnaire (online) 
The form has sections for personal health history, health habits and personal safety, family 
health history, mental health, women only, men only, and other problems. 
 
3. Such forms are usually filled out by patients prior to their first clinic appointment.  
 

Part 2. Now create health history questionnaire for your own clinic.  
. Consider what other information would you like to add to the form you used in Part I. For 
example, Health Vitals could be measured and noted during the first visit to your clinic, 
such as 

 Body Weight 
 Body Height 
 Body Mass Index 

 Blood Pressure 

 Heart Rate 

 Respiration Rate 

 Body Temperature 

 Pain 

 Blood Sugar 
 Cholesterol (Lipids Profile) 
 Pulse Oximetry 

 International Normalized Ratio 

Vital signs are used to measure the body's basic functions. These measurements are 
taken to help assess the general physical health of a person, give clues to possible 
diseases, and show progress toward recovery. The normal ranges for a person's vital 
signs vary with age, weight, gender, and overall health. There are 4 main vital signs: body 
temperature, blood pressure, pulse (heart rate), and breathing rate. 
You can also search the Internet for other examples of such forms and incorporate the 

ideas you collect into your own form. 

Tutorial 13 

Microsoft Excel Training  
Part 1 

Aim: this tutorial is designed for learning basic features of Microsoft Excel, while the next 
tutorials will focus on its practical use for data analysis and visualization. 
 
Student tasks: 
1. Open Microsoft Excel video training webpage, watch the educational videos while 
simultaneously performing the various tasks, from basic to advanced, such as creating and 
designing workbooks, adding text and data, adding and format tables and charts, 
analyzing and plotting data etc. 
 

https://templates.office.com/en-us/Patient-health-history-questionnaire-4-pages-TM01026694
https://templates.office.com/en-us/Health-history-questionnaire-online-TM01036505
https://medlineplus.gov/ency/article/002341.htm
https://support.office.com/en-us/article/Excel-video-training-9bc05390-e94c-46af-a5b3-d7c22f6990bb?wt.mc_id=otc_home&ui=en-US&rs=en-US&ad=US
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2. Perform Practical work and submit it to your instructor 
 

Tutorial 14 

Microsoft Excel Training 
Part 2 

Aim: this tutorial is focused on organizing, calculating and plotting data in MS Excel 

Student tasks: 
 
1. Open GCF Excel tutorial. To begin with, review your knowledge from the previous 
practical class by browsing several topics in the Excel 2016 Basics section: 
       

 

2. Next, proceed to the “Working with Cells and Sheets” section. 

3. Learn how to use formulas and functions in Excel. 

4. Learn how to work with data. 

5. Finally, you need to learn some advanced features useful in medical informatics. These 

can help you experiment and answer questions with your data, even when the data is 

incomplete. 

 

https://www.gcflearnfree.org/excel2016/
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Tutorial 15 

Microsoft Excel Training 
Part 3 

Aim: to learn about the importance of MS Excel for clinical practice, how to work with data 
and perform basic statistical analysis using MS Excel using several examples. 
 

Tasks: 
Part I. Learn about many ways MS Excel is used in clinical practice by reading article 
“When Accurate Data Means the Difference Between Life and Death” from Cogniview-
Delivering data and watch video “eClinicalWorks Personal Health Record.mp4”. 

 

Home work:  learn more about descriptive statistics using the Internet. 
 

Tutorial 16 

Microsoft Excel Training 

Part 4 

Aim: to learn how to perform descriptive statistics in MS Excel using Data Analysis Tool 
Pack. This greatly accelerates your data analysis, as you will soon learn. In the second 
part of this tutorial you will learn how to quickly calculate average patients’ waiting time in 
the reception area of a clinic and even create your own Excel template for its day-to-day 
monitoring. 

 

Tutorial 17 

Microsoft Excel Training 
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Part 5 

Aim: now that you are familiar with all the basics and many advanced features of MS 
Excel you will perform your own Case Study using real and rather complex clinical data. 
For certain tasks that we did not address so far (e.g. regression analysis) please try to find 
out how these are performed using MS Excel help center or ask your instructor. Do not 
forget that Analysis tool pack that we used before contains many other advanced features 
for complex data analysis. This will be essentially an investigative, self-directed project. 
Imagine that you are a clinical researcher specializing in Medical Informatics, who wants to 
derive as many as possible justified conclusions from a large clinical data set and write a 
research paper!  

 

Tutorial 18 

ImageJ tutorial 

Aim: this tutorial is designed for learning basic and advanced features of ImageJ. 
 

Introduction: in the face of increasingly large and complex imaging techniques that are 
now increasingly used in healthcare doctors need to provide more accurate, useful and 
efficient interpretations of medical images and to communicate this information quickly and 
in the most useful manner. Medical imaging informatics (MII) includes many of the 
processes and tools they need to be able to accomplish these goals.  In practical terms, 
MII takes place from the moment a clinician considers ordering an imaging study until 
images and their interpretation are used to establish diagnosis and to plan the patient’s 
treatment. Clinicians do not need to write a computer code, instead they need to 
comprehend MII benefits, the various available image analysis tools and processes and 
how to implement and integrate these systems in their everyday practice. MII is about how 
information contained within medical images is retrieved, analyzed, enhanced, and 
exchanged throughout the healthcare practice. 
 For many of such tasks National Institutes of Health (NIH) ImageJ software is used 
– an public domain open source Java image processing program. It can display, edit, 
analyze, process, save and print 8-bit, 16-bit and 32-bit images. It can read many image 
formats including TIFF, GIF, JPEG, BMP, DICOM, FITS and "raw". It supports "stacks", a 
series of images that share a single window. It can calculate area and pixel value statistics 
of user-defined selections. It can measure distances and angles. It can create density 
histograms and line profile plots. It supports standard image processing functions such as 
contrast manipulation, sharpening, smoothing, edge detection and median filtering. Image 
can be zoomed up to 32:1 and down to 1:32. The program supports any number of 
windows (images) simultaneously, limited only by available memory. 
 

https://support.office.com/en-us/article/Perform-a-regression-analysis-54F5C00E-0F51-4274-A4A7-AE46B418A23E
https://support.office.com/en-US/Excel
https://support.office.com/en-us/article/Use-the-Analysis-ToolPak-to-perform-complex-data-analysis-6C67CCF0-F4A9-487C-8DEC-BDB5A2CEFAB6
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Student tasks: 
1. Download and install Fiji ImageJ for your operating system 
https://imagej.net/Fiji/Downloads  
 2. Learn about various features of ImageJ  

https://imagej.nih.gov/ij/index.html 
https://imagej.net/Welcome 

3. Watch ImageJ Beginner Tutorial 
This is a video tutorial for ImageJ beginners. It is designed to help people who are 

new to ImageJ to get started. It includes information on installing ImageJ, opening images, 
and other basic tools. 
4. Read the Getting started tutorial https://imagej.net/Getting_Started 

 

Tutorials 19-20 

Student symposium II 
Research in Medical Informatics 

 

Introduction 

Medical informatics research covers a broad spectrum of inquiry - from the analysis 
of medical images to the evaluation of hospital organizations during the adoption of new 
technology. This spectrum reflects the many facets of medical Informatics, which is the 
interdisciplinary study of the design, development, adoption and application of IT-based 
innovations in healthcare services delivery, management and planning. In this filed, both 
medical and computer sciences cooperate in an effort to improve healthcare and patient 
outcomes and to put technology to its best use in patient care, clinical and research 
settings. 
 
Aim of the symposium: to introduce students to modern research in medical informatics 
through student-led oral presentations of research papers from the field. It is organised 
with the aim to develop the skills necessary for critical appraisal of research literature and 
clear presentation of complex scientific ideas.  For a given topic each student largely 
decides on the detailed information content of his/her presentation, and much of the 
learning is self-directed. 
 
Your task: to prepare and deliver a 10 min PowerPoint presentation on one of the topics 
of your preference listed in the file “Student symposium II_Topics.docx”. To do this, in 
addition to the main paper describing a particular piece of research in medical informatics, 
students are expected to use: 

 literature cited in the paper. 
 suggested literature (see Further readings below), as well as Internet resources. 

https://imagej.net/Fiji/Downloads
https://imagej.nih.gov/ij/index.html
https://imagej.net/Welcome
http://imagejdocu.tudor.lu/doku.php?id=video:beginner_help:imagej_beginner_s_tutorial
https://imagej.net/Getting_Started
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 follow up papers on a given topic. 
 
Presentation structure: 
Each presentation should include: 

 title slide including your name and group number; 
 background information, study aim and objectives; 
 description and explanation of methods used;  
 illustration and description of the main results; 
 discussion and conclusions (e.g. critical paper evaluation, how this work has 

impacted on further developments in the relevant areas  of medical informatics, 
present state of its development, explain how the results support any conclusions 
drawn, etc); 

 a reference list. 
A major emphasis should be made on the presentation of original research material as 
evidence for any conclusions drawn. 
 
Presentation techniques: 
Before preparing the PowerPoint presentations the students are advised to learn the 
basics of MS PowerPoint using MS Office Training Centre https://support.office.com/en-
us/office-training-center and various tips on delivering better presentations 
https://www2.le.ac.uk/offices/ld/resources/presentations  
 

 
 
 
Assessment: each presentation is marked out by the supervising instructor using the 
following criteria: 

 talk duration – your target time is 10 min, achieving this will require substantial talk 
rehearsal. Presentations lasting shorter than 9 min or longer than 11 min will get a 
lower mark; 

 clarity of presentation: this will require thorough preparation, good use of diagrams 
and graphs, use of simple and clear English; 

 understanding and response to questions; 
 use of additional resources (textbooks, original research papers, Internet etc); 
 presentation and communication techniques, such as design, preparation and use 

of visual aids to support each oral presentation  (e.g. extensive reading from slides 
or notes will result in a lower mark). 

 
Learning Outcomes: on completion of this module successful students will be able to  

 critically evaluate research papers in the area of medical informatics; 
 learn the wide range of techniques, approaches and algorithms used in modern 

medical informatics research;  
 to further develop their critical, analytical and creative thinking;  
 demonstrate their problem solving abilities; 
 improve their general IT skills; 
 improve their PowerPoint and oral presentation competences. 

https://support.office.com/en-us/office-training-center
https://support.office.com/en-us/office-training-center
https://www2.le.ac.uk/offices/ld/resources/presentations
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Knowledge: the student will get an overview over  

 the wide range of research directions in the area of Medical Informatics; 
 relevant research approaches and techniques; 
 possible publication opportunities within medical informatics; 
 the main research groups/centres within medical informatics; 
 good research practice and publication in health informatics. 

 
General competence: the student will be able to apply the skills and knowledge towards 
making a comprehensive literature review relevant for the area of study. 
 
Rules concerning absence from presentations: 

 all talks should be given according to the timetable for each presentation.  A change 
of date may only be made by prior arrangements with the supervising academic; 

 if you are absent from a presentation you will get a “0” mark unless you can 
produce a medical certificate or proof of other valid cause for your absence.  

 
Further readings: 

1. Kim H.E., Jiang X., Kim J., Ohno-Machado L. Trends in biomedical informatics: 
most cited topics from recent years // J Am Med Inform Assoc. – 2011. - v 18. – pp. 
i166-i170. Full text 

2. Jiang X., Tse K., Wang S., Doan S, Kim H., Ohno-Machado L. Recent trends in 
biomedical informatics: a study based on JAMIA articles // J Am Med Inform Assoc. 
– 2013. – v. 20. – pp. e198-e205. Full text 

3. The International Medical Informatics Association (IMIA) - Working Groups and 
Special Interest Groups Web link 

4. European Federation for Medical informatics (EFMI) – Working Groups 
5. Farr Institute of Health Informatics Research - Research 
6. U.S. National Library of Medicine - Health Services Research Information Central 

Web link 
 

Tutorial 21 

Base LibreOffice Training  
Designing your own MS Access Database 

Introduction: running a clinic is a complicated business. You can imagine what could 
happen if the hospital receptionist made errors in patient records, misplaced patient- 
related information and caused misinterpretation by doctors of the exact health service 
a patient needs, be it prescriptions, lab test referral or their results. Base LibreOffice 
database is ultimately suitable, and indeed it could be widely used in clinics worldwide, 
to record all your patients’ data. 
 
QR code for papers about RDMS  in clincal practice 
 
Aim: to explore and get practice in creating and managing a Base LibreOffice 
Database. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3241182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861936/
http://imia-medinfo.org/wp/imia-working-groups/
https://www.efmi.org/
http://www.ucl.ac.uk/ich/research
https://www.nlm.nih.gov/hsrinfo/informatics.html
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Recommended literature and informational resources 

Main: 

1. Bulakh I.Y., Liakh Y.Y., Martseniuk V.P., Khaimzon I.Y. Medical Informatics. – Kyiv: 
AUS Medicine Publishing, 2017. – 368 p.  

2. Bulakh I.Y., Voitenko L.P., Alita O.S., Zhehriy T.I., Krivenko I.P., Slukhai T.S., Shylo 
I.M. Medical Informatics in Modules. – Kyiv: AUS Medicine Publishing, 2014. – 152 
p. 

3. Musen M.A. Handbook of Medical Informatics / Editors J. van Bemmel, M.A. 
Musen. – Heidelberg: Springer-Verlag, 2002. – 621 pp. 

4. Informatics in Medical Imaging: Imaging in Medical Diagnosis and Therapy / Editors 
G.C. Kagadis, S.G. Langer. - Boca Raton: CRC Press, 2011. - 367 pp. 

5. Medical Imaging Informatics / Editors A.T. Bui, R.K. Taira. - New York Dordrecht 
Heidelberg London: Springer, 2010. - 551 pp. 

6. Biomedical Informatics: Computer Applications in Health Care and Biomedicine 
(Health Informatics) / Editors E.H. Shortliffe, J.J. Cimino. – London: Springer-
Verlag, 2014. – 965 pp. 

7. Health Informatics: Practical Guide for Healthcare and Information Technology 
Professionals (Sixth Edition) / Editors R.E. Hoyt, A.K. Yoshihashi. - Informatics 
Education, 2014. – 533 pp. 

8. Collen M.F. Computer Medical Databases: The First Six Decades (1950-2010) / 
Editors K.J. Hannah, M.J. Ball. -  London: Springer-Verlag, 2012. – 288 pp. 

9. Finn N.B., Bria W.F. Digital Communication in Medical Practice / Editors K.J. 
Hannah, M.J. Ball. - London: Springer-Verlag, 2009. – 171 pp. 

10. Taylor P. From patient data to medical knowledge : the principles and practice of 
health informatics / Oxford: Blackwell Publishing, Inc., 2006. - 263 pp. 

Supplementary: 

1. Sullivan F., Wyatt J. ABC of Health Informatics / BMJ Books, 2009. - 56 pp. 
2. Lazakidou A.A., Siassiakos K.M. Handbook of Research on Informatics in 

Healthcare and Biomedicine. - Idea Group Publishing, 2006. - 569 pp. 
3. Medical Informatics: Knowledge Management and Data Mining in Biomedicine / 

Editors H. Chen, S.S. Fuller, C. Friedman, W. Hersh. - Springer Science+Business 
Media, Inc., 2005. - 647 pp. 

4. Probabilistic modeling in bioinformatics and medical informatics. - (Advanced 
information and knowledge processing) / Editors D. Husmeier, R. Dybowski, S. 
Roberts. - London: Springer-Verlag, 2005. - 504 pp. 

5. Ethical, legal, and social issues in medical informatics / Editors P. Duquenoy, C. 
George, K. Kimppa. - Hershey: Medical Information Science Reference, 2008. - 300 
pp. 

6. Wyatt J.C. Basic concepts in medical informatics / J.C. Wyatt, J.L. Liu // J Epidemiol 
Community Health. - 2002. - v. 56. - P. 808-812. 

7. Mathews A. Usability Evaluation of Laboratory Information Systems / A. Mathews, 
D. Marc // J Pathol Inform. - 2017. - 8:40. 

8. Natarajan K. An analysis of clinical queries in an electronic health record search 
utility / K. Natarajan, D. Stein, S. Jain, N. Elhadad // Int J Med Inform. - 2010. - v. 
79. - P. 515-522. 

9. Nordo A.H. A comparative effectiveness study of eSource used for data capture for 
a clinical research registry / A.H. Nordo, E.L. Eisenstein, J. Hawley et al. // Int J Med 
Inform. - 2017. - v. 103. - P. 89-94. 

10. Shaw R.J. Mobile health devices: will patients actually use them? / R.J. Shaw, D.M. 
Steinberg, J. Bonnet et al. // J Am Med Inform Assoc. - 2016. - v. 23. - P. 462-466. 
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11. Riazi H.  Conceptual framework for developing a diabetes information network / H. 
Riazi, M. Langarizadeh, B. Larijani, L. Shahmoradi // Acta Inform Med. - 2016. - v. 
24. - P. 186-192. 

12. Sun J.  Predicting changes in hypertension control using electronic health records 
from a chronic disease management program / J. Sun, C.D. McNaughton, P. Zhang 
et al. // J Am Med Inform Assoc. - 2014. - v. 21. - P. 337-344. 

13. Zikmund-Fisher B.J. Graphics help patients distinguish between urgent and non-
urgent deviations in laboratory test results / B.J. Zikmund-Fisher, A.M. Scherer, 
H.O. Witteman et al. // J Am Med Inform Assoc. - 2017. - v. 24. - P. 520-528.  

Informational resources 

Microsoft Office: 

1. Microsoft Office Training Center  https://support.office.com/en-us/office-training-
center. 

2. Microsoft Office WikiBooks  https://en.wikibooks.org/wiki/Microsoft_Office. 
3. Microsoft Access videos and tutorials  https://support.office.com/en-

us/article/Access-2013-videos-and-tutorials-a4bd10ea-d5f4-40c5-8b37-
d254561f8bce?ui=en-US&rs=en-US&ad=US. 

4. Microsoft Excel training https://support.office.com/en-us/article/Excel-2013-training-
aaae974d-3f47-41d9-895e-97a71c2e8a4a. 

5. Excel Video Tutorials from Microsoft Corporation  http://office.microsoft.com/en-
gb/store/excel-video-tutorials-WA104114678.aspx. 

International organisations in the field of Medical Informatics, online educational courses: 

6. International Society for Telemedicine & eHealth https://www.isfteh.org. 
7. International Medical Informatics Association (IMIA) http://imia-medinfo.org/wp. 
8. American College of Medical Informatics (ACMI) https://www.amia.org. 
9. Digital Health Canada http://coachorgnew.com.  
10. European Federation for Medical Informatics (EFMI) https://www.efmi.org. 
11. The Farr Institute of Health Informatics http://www.farrinstitute.org. 
12. Medical Informatics with 20/20 Vision 

http://www.jblearning.com/samples/0763739251/36252_01.01_34.pdf. 
13. Health Informatics Forum Massive Open Online Course (MOOC) 

http://www.healthinformaticsforum.com/MOOC. 

Databases: 

14. PubMed http://www.ncbi.nlm.nih.gov/pubmed. 
15. PubMed Quick Start Guide 

http://www.ncbi.nlm.nih.gov/books/NBK3827/#pubmedhelp.PubMed_Quick_Start. 
16. PubMed Tutorials http://www.nlm.nih.gov/bsd/disted/pubmed.html. 
17. NCBI Webinar: PubMed for Clinicians on November 9, 2016  

https://www.youtube.com/watch?v=HYW2_eUsK9E. 
18. Reference manager and an academic research network Mendeley 

http://www.mendeley.com. 
19. Reference manager EndNote (online version) https://www.myendnoteweb.com. 
20. Centers for Disease Control and Prevention https://www.cdc.gov. 
21. EuroStat - Official EU statistical data http://ec.europa.eu/eurostat/data/database. 
22. Office for National Statistics (UK) https://www.ons.gov.uk. 
23. Our World in Data https://ourworldindata.org. 
24. Human Mortality Database http://www.mortality.org. 
25. The Cancer Genome Atlas pathology data (TCGA) 

https://cancergenome.nih.gov/abouttcga/overview. 
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26. Disabled World https://www.disabled-world.com/. 

Computer platforms and Software: 

27. Cochrane Library http://www.cochranelibrary.com. 
28. e-TB Manager http://etbmanager.org.  
29. Expert System EasyDiagnosis  http://www.easydiagnosis.com. 
30. International standart DICOM® (Digital Imaging and Communications in Medicine) 

http://www.dicomstandard.org. 
31. Sante DICOM Viewer http://www.santesoft.com/win/sante-dicom-viewer-free/sante-

dicom-viewer-free.html. 
32. Brain Imaging Data Structure (BIDS) http://bids.neuroimaging.io. 
33. Advanced analysis and visualization of structural and functional magnetic 

resonance imaging (MRI) data – BrainVoyager http://www.brainvoyager.com. 
34. Electronic medical record system OpenMRS http://openmrs.org. 
35. Electronic medical record system WorldVistA HER http://worldvista.org/vista-for-

education. 
36. ImageJ (National Institutes of Health, USA) https://imagej.nih.gov/ij. 
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