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Dr. Kumnuan Ungchusak 

             Department of Disease Control 
                                                                                           Ministry of Public Health, Thailand 
 
Introduction: 
 In this world, there are so many people who are suffering from poor health.  
Epidemiology is a fundamental science to understand the occurrence, distribution and 
the root causes of poor health. Epidemiologists are those who practice epidemiology 
to solve public health problem. Welcome all participants who are interested in 
learning and applying epidemiology by attending this course. The objective of this 
session is to provide participants an overview of Epidemiology. We hope that it will 
inspire you to appreciate the usefulness of Epidemiology and love to learn more in 
later sessions. 
 
Hippocrates and medicine: 
 Two thousand four hundred years ago, during the Greek civilization, 
Hippocrates was the one who boldly proposed that illness was not due to fate or the 
punishment of gods. Illness was rather the result of the quality of water they drank, 
the air they breathed and the place they lived in. Hippocrates was honored as the 
founder of Medicine, which he helped to establish as a profession in addition to other 
disciplines. The ultimate goal of Medicine is to treat the sick people so they can 
resume their good health again.  How about prevention then? 
 
John Snow and Epidemiology: 

Two hundred years ago, John Snow, an English physician and anaesthetist, has 
practiced something which is called Epidemiology.  He has been honored as the 
founder of Epidemiology many years after his death.  During the Cholera outbreak in 
London in 1854, he conducted what we call today “disease investigation”. He proved 
that Cholera outbreak at that time was in fact due to drinking unclean water from 
specific distributor not from breathing unclean air. He also implemented a specific 
intervention by removing the implicated water pump to control the spread of Cholera.  
The evidence he found and the intervention he immediately implemented are the 
classical work of epidemiologist. 

The work of John Snow formed the basis of epidemiologic investigation, 
epidemiology study and reasoning by identifying the source of illness and removing 
that source in order to protect the whole community. Later on, the term Epidemiology 
was given to this new discipline.  The term came from the Greek language and can be 
translated as “the study of illness that happens in a defined population”.   The ultimate 
goal of epidemiology is to protect the good health of the whole population.  
 
Disease dynamics: 
 To be able to prevent and control diseases in the population, we need to know 
the determinants which cause the disease and when it occurs,  how it distributes in the 
population.  Each disease has its own pattern of occurrence. It is not random but rather 
the combination of some key factors which we call disease determinants. The 



 

Summary note on overview of Epidemiology.  Introductory course on Epidemiology. June 2018.   
Ministry of Public Health.  Kumnuan Ungchusak <kum.ungchusak@gmail.com>                                  

 

Pa
ge

2 

distribution of a disease can be observed and described by the time, the place or 
location and the person afflicted by that disease.  The key factors that make illness 
happen in most instances are the combination or interaction between “Host”, “Agent 
or heath harzard” and “Environment”. We call the interaction of these three factors as 
“Epidemiological Triad”. Disease cannot happen if people has immunity or living in a 
good environment, or if the causative agents were not present. In the former days, 
“Agent” usually referred to infectious agents. At present, we know that this can 
include chemical agents, radioactive agents, nutrients, drugs, energy producing source 
such as vehicle, etc.   
 Although diseases have their nature regarding to the occurrence, distribution, 
increasing and receding but it is not a permanent or static pattern.  Instead it is truly a 
dynamic process.  One important role of epidemiologist is to keep study the changes 
related to diseases both the distribution and its determinants. 
 
Prevention is better than cure: 
 There are four levels of prevention that we can deliver to the population to 
prevent them from getting sick or dying. The fundamental level is “primordial 
prevention”. It aims to promote a healthy host and healthy environment, and remove 
all hazards or health threats from the population. This can be done by health 
promotion. The next level is called “primary prevention”. Primary prevention includes 
interventions that can reduce new illness or “incidence case” by preventing people 
from the potential hazards; for example, wearing helmets while riding motorcycles, 
getting immunization to prevent measles, or prescribing Antiviral to HIV infected 
mothers as a prophylaxis to cut the vertical transmission of HIV to her newborn. The 
next level is called “secondary prevention”. It includes interventions aim to reduce the 
“burden of disease and death” by early screening and early treatment. Taking blood 
pressure or fasting blood sugar level can detect hypertension and diabetes mellitus at a 
very early stage.  And providing appropriate care can prevent unwanted complications 
and death. The last level is “ tertiary prevention” which aims to make sick people free 
from disability by rehabilitative activities.  

Of these four levels of prevention, the primordial and primary prevention is 
the most desirable ones. They deal with population as a whole. The secondary and 
tertiary deal with individual patients. 
 
Public health solving cycle: 
 There are many approaches to solve public health problems.  In general, there 
are six key question groups that need to be addressed.  The role of Epidemiology is to 
provide answers to these questions as much as possible. 

a) Magnitude (What is the incidence or prevalence of morbidity and 
mortality ?) 

b) Distribution (Who are at risk population, when is the right timing, and 
where are the location of diseases ?) 

c) Determinants (What are key factors that cause illness and how they 
interact with each other? ) 

d) Intervention or preventive measures (How to prevent and which prevention 
level is feasible?) 

e) Implementation  (How much financial and human resource are needed to 
implement ?  How to  increasing program coverage and program 
effectiveness? Is there a need to establish new policy or strategies) 

f) Evaluation (Does it really work after the program has been implemented?) 
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Important epidemiological tools: 
 There are three important tools for epidemiologists in seeking answers to 
public health problems. These are surveillance, investigation and research. In this 
course you will have the chance to learn about each epidemiologic tool and we 
encourage you to practice each tool in your professional life.  Last but not least, 
epidemiologist need to acquire the skill of management as well. 
 
Example of application of Epidemiology in public health: 
 There are many good examples of how epidemiology concepts, methodology, 
and reasoning when combine with other discipline have contributed to solve important 
public health issues. Some of them are: 

- Small pox eradication  
- James Lind’s and scurvy  
- Helmet to reduce morbidity and mortality  
- Control Yellow fever and the construction of Panama Canal 
- Framingham heart study and the knowledge generated. 
- Business borne disease (tobacco, alcohol, commercial unhealthy food, etc.) 

 
Conclusion: 
 Epidemiology is a fascinating discipline. It is not only duty but also honor and 
pleasure for all field epidemiologists to work and serve public health inside our own 
country and the world as a whole.  
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