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Non-communicable diseases 
definitions (1) 

• “A non-communicable disease(NCD) is a disease that is not 
transmissible directly from one person to another” 
https://en.wikipedia.org/wiki/Non-communicable_disease  

• “Non-communicable diseases (NCDs), also known as chronic 
diseases, tend to be of long duration and are the result of a 
combination of genetic, physiological, environmental and 
behaviors factors.” https://www.who.int/news-room/fact-

sheets/detail/noncommunicable-diseases  
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Non-communicable diseases 
definitions (2) 

• “Non-communicable diseases are a diverse 
group of chronic diseases that are not 
communicable, meaning you can't catch them 
from another person. They are defined as 
diseases of long duration, generally slow 
progression and they are the major cause of 
adult mortality and morbidity worldwide”. World 

Health Organization. (WHO 2005a). Preventing chronic diseases: a vital 
investment. WHO global report. Geneva: World Health Organization. 

 



What are NCDs you have known? 



The importance of NCDs 

• Noncommunicable diseases (NCDs) kill more than 36 million people 
each year.  

• Nearly 80% of NCD deaths - 29 million - occur in low- and middle-
income countries.  

• > 9 million of all deaths attributed to NCDs occur before the age of 
60;  90% of these "premature" deaths occurred in low- and middle-
income countries.  

• Cardiovascular diseases account for most NCD deaths, or 17.3 
million people annually, followed by cancers (7.6 million), 
respiratory diseases (4.2 million), and diabetes (1.3 million1).  

• These four groups of diseases account for around 80% of all NCD 
deaths.  

• They share four risk factors: tobacco use, physical inactivity, the 
harmful use of alcohol and unhealthy diets. 
 

http://www.who.int/mediacentre/factsheets/fs355/en/ 



Age-standardized death rates from TB 
in England and Wales, 1840 – 1960 



Changes in contribution of chronic and infectious 
conditions to total mortality in Brazilian state 

capitals, 1930–2003 



GDB2013: Changes in life expectancy by region and cause, 
1990-2013. (The Lancet) 





Source: World Health Organization. Preventing Chronic Diseases: A Vital 
Investment. WHO Global Report. 2005 



Age-standardized mortality caused by 
CVD, UK 1980 – 2013 

Bhatnagar P, Wickramasinghe K, Wilkins E, Townsend N. Trends in the epidemiology of cardiovascular 
disease in the UK. Heart. 2016;102(24):1945-1952. 



The prevalence of CVD, CHD, and stroke, from the 
health surveys of England and Scotland 2003–2013. 

Bhatnagar P, Wickramasinghe K, Wilkins E, Townsend N. Trends in the epidemiology of cardiovascular 
disease in the UK. Heart. 2016;102(24):1945-1952. 



Number of coronary artery bypass operations 
and percutaneous coronary interventions per 

year, UK 1980–2013. 

Bhatnagar P, Wickramasinghe K, Wilkins E, Townsend N. Trends in the epidemiology of cardiovascular 
disease in the UK. Heart. 2016;102(24):1945-1952. 

PCI 

CABG 



Which diseases had more burden? 
• DALYs = Disability Adjusted Life Years 

– The sum of years of potential life lost due to premature 
mortality and the years of productive life lost due to 
disability. 

• DALYs = YLL + YLD 

– YLD = Years Lived with Disability 

– YLL = Years of life lost 

 

Originally developed by Harvard University for the World Bank in 1990 

http://en.wikipedia.org/wiki/Harvard_University
http://en.wikipedia.org/wiki/World_Bank


Global Burden of Disease 2013 , the Lancet 







DALYs of diseases in Thailand, 2009 

Male (Year(B.E.) 2552) Female (Year(B.E.) 2552) 

Rank Diseases DALYs 
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(x100,000) 
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HIV/AIDs 

Cataract Osteoarthritis 

Osteoarthritis 

Traffic accident  

Anemia 

Liver cancer 

3.8 

3.5 

2.4 

1.8 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 



Aims of today 

• Epidemiology of NCDs comparing with CDs 



NCDs  

• Epidemiological triad  

– Host 

– Agent 

– Environment 

• Mode of transmission 

• Onset 

• Incubation period 



Epidemiological Triad 

• External agent 
• Susceptible host  
• Environment that brings the host and 

agent together 









What is “Host”, “Agent”, “Environment” of 
NCDs?? 

What is “Agent” for Stroke?? 

What is “Agent” for DM?? 

What is “Agent” for HT?? 



Limitation of epidemiological triad 

• Epidemiologic triad serves as a useful model 
for many diseases,  

• It has proven inadequate for cardiovascular 
disease, cancer, and other diseases that 
appear to have multiple contributing causes 
without a single necessary one. 



Association 

• Direct (causal) association 

– One-to-one causal association: Whenever disease occurs, 
the factor or cause must be present. 

– Multifactorial causation: multiple factors lead to the 
diseases 
• Sufficient and necessary causes 

• Web of causation (interaction) 

• Indirect association (confounder) 



One to one causal association 



Multifactorial causation 



Interaction of multiple individual 
causes 



Simple web of causation for Lung 
cancer 

Disease in general is viewed in terms of more complex, multi-factorial 
relationships. Health is now viewed as a complex interaction of agent, 
host and environmental factors - in other words, a "web" of 
interconnected factors leading to disease. 



Web of causation model for 
Myocardial infarction 

Source: Friedman, 1994 p.4 



Because the agent-host-
environment model did not work 
well for many non-infectious 
diseases, several other models 
that attempt to account for the 
multifactorial nature of causation 
have been proposed.  

• The individual factors are called component causes. 
• The complete pie, which might be considered a causal 

pathway, is called a sufficient cause. 
• A component that appears in every pie or pathway is 

called a necessary cause. 

Source: Rothman KJ. Causes. Am J Epidemiol 
1976;104:587–592. 

 Rothman’s Causal Pies 

Source: https://www.cdc.gov/csels/dsepd/ss1978/lesson1/section8.html 

https://www.cdc.gov/csels/dsepd/ss1978/lesson1/section8.html
https://www.cdc.gov/csels/dsepd/ss1978/lesson1/section8.html


• If "A" is "necessary", then disease will not occur 
without it, but "A" may require other factors to be 
sufficient (example: TB). (both pies must have the TB 
organism, is a necessary factor for TB to occur.) 

• Several factors together may be sufficient for disease 
but no one factor may be necessary in itself (example: 
CHD); several sufficient pies may exist for a disease. 



3 scenarios on Lung cancer causes 

Smoking:                   component causes 
Asbestos exposure: sufficient causes 
Factor N:                    necessary causes 



10 facts on non-communicable 
diseases 

1. NCDs, primarily cardiovascular diseases, cancers, chronic 
respiratory diseases and diabetes, are responsible for 63% of 
all deaths worldwide (36 million out 57 million global deaths). 

2. 80% of NCDs deaths occur in low- and middle-income 
countries. 

3. More than 9 million of all deaths attributed to NCDs occur 
before the age of 60. 

4. Around the world, NCDs affect women and men almost 
equally. 

5. NCDs are preventable through effective interventions that 
tackle shared risk factors, namely: tobacco use, unhealthy diet, 
physical inactivity and harmful use of alcohol. 



10 facts on non-communicable 
diseases 

6. NCDs force many people into, or entrench them in poverty due to 
catastrophic expenditures for treatment. They also have a large 
impact on undercutting productivity. 

7. 1.5 billion adults, 20 and older, were overweight in 2008. 
8. Nearly 43 million children under 5 years old were overweight in 

2010. 
9. Tobacco use kills nearly 6 million people a year. By 2020, this 

number will increase to 7.5 million, accounting for 10% of all 
deaths. 

10. If the major risk factors for NCDs were eliminated, at around 
three-quarters of heart disease, stroke and type 2 diabetes would 
be prevented; and 40% of cancer would be prevented. 

 







WHO 2018 



Surveillance and intervention 
design 



Source: Friedman, 1994 p.4 





Source: World Health Organization. Preventing Chronic Diseases: A Vital Investment. WHO Global 
Report. 2005 

Surveillance and intervention design 



Level of prevention 

• Primodial prevention:  

• Primary prevention:  

• Secondary prevention: 

• Tertiary prevention: 





 



 







 



Different risk factors in different age 





Population at risk 



Proper denominator for CA 
cervix? 

Men Women 

0-25  
years 

25-69  
years 

70+  
years 

25-69  
years 

Total population Population at risk 

Source: Basic Epidemiology, 2nd Ed., R Bonita, 2006 

All of them still have cervix? 

55 

Thai pop 



District A, population 100  

Women age 1 – 25 years                    20  
Women age 25 – 69 years                   50 

Women age  >69 years                                   30 

      new case of CA cervix                  15 

District B, population 100  

Women age 1 – 25 years                               50 

Women age 25 – 69 years                   20  

Women age  >69 years                        30  

new case of CA cervix                                         10  

 



Disease screening  





Length time bias in 
cancer screening. 
Screening appears to 
lead to better survival 
even if no effective 
treatment is given. 





Lead time bias occurs if testing increases the perceived survival time without 
affecting the course of the disease. 



Epidemiological measurement 



Measure of frequency 

• Prevalence  

• Incidence 



EX1: Diabetes in  
District A and B 

2013 2014 2015 2016 

A 20% 22% 23% 24% 

B 20% 20% 19% 19% 

2013 2014 2015 2016 

A 1% 0% 1% 1% 

B 6% 5% 9% 10% 

Prevalence 

Case 
fatality 



Who is smoker? 
A. Mr. John smoke once in his life time 
B. Mrs. Anne has quitted smoking for 5 

years 
C. Mr. Smith has quitted smoking for 6 

month 
D. Miss. Nan regularly smoke about 3 

cigarettes per week  

The risk increase by quantity and period of time of smoking 



Incidence rate 

= During 
time t1-t2 

Incidence Rate 

= person-time 

Continuous Smoke 4 years and stop for 2 years, then 
smoke again for 3 years before becoming HT :     
• person-time during 9 years = 4 + 3 = 7  



Control and Prevention  
Measures 





Source: Friedman, 1994 p.4 



Tackling NCDs 

• It is not always necessary to identify all of the 
components of a sufficient cause to reduce the 
occurrence of disease in a population. In fact, 
removal of one component cause (i.e. agent, host 
or environmental factor) can disrupt the dynamic 
to such an extent that the disease cannot occur. 

• For example, although smoking is not sufficient to 
produce lung cancer, decreasing the smoking 
level in the population can lead to fewer cases of 
lung cancer, even if other component causes 
remain the same 





Criteria of “Best buy”  

• i) health impact;  

• ii) cost-effectiveness;  

• iii) cost of implementation; and  

• iv) feasibility of scale-up, particularly in 
resource constrained settings 

*Interventions that do not meet all of these criteria - but 
which still offer good value for money and have other 
attributes that recommend their use - can be characterized as 
"good buys" 



Target  Data sources 

A 25% relative reduction in the overall mortality from cardiovascular 
diseases, cancer, diabetes, or chronic respiratory diseases 

BOD (Burden of 
disease Thailand) 

At least 10% relative reduction in the harmful use of alcohol, as 
appropriate, within the national context 

Excise department 

A 10% relative reduction in prevalence of insufficient physical activity NHES 

A 30% relative reduction in mean population intake of salt/sodium NHES 

A 30% relative reduction in prevalence of current tobacco use in persons 
aged 15+ years 

National Security 
Office 

A 25% relative reduction in the prevalence of raised blood pressure or 
contain the prevalence of raised blood pressure, according to national 
circumstances 

NHES 
 

Halt the rise in diabetes and obesity NHES 

At least 50% of eligible people receive drug therapy and counselling 
(including glycaemic control) to prevent heart attacks and strokes 

NHES 
 

An 80% availability of the affordable basic technologies and essential 
medicines, including generics, required to treat major NCDs in both public 
and private facilities 

SARA 

9 global NCD targets, 2010 - 2025 



Mutation  





Sodium < 2000 
mg/day 




