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•• the units of matter that form all the units of matter that form all 
chemical substances are called chemical substances are called 
atomsatoms

•• each type of atom (e.g. carbon, each type of atom (e.g. carbon, 
hydrogen, oxygen) is called a hydrogen, oxygen) is called a 
chemical elementchemical element

•• two or more atoms bonded two or more atoms bonded 
together make up a together make up a moleculemolecule

1. Chemical (Molecular) Level1. Chemical (Molecular) Level

OO
HH HH

Adapted from: Scanlon V and Sanders T. Essentials of Anatomy and 
Physiology. 2003, pg. 5.

e.g. water 
(H2O)
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1. Chemical (Molecular) Level1. Chemical (Molecular) Level

Two Major Categories:Two Major Categories:
(a) Inorganic Chemicals

• usually simple molecules 
made up of one or two 
chemical elements other than 
carbon

• e.g. water (H2O), oxygen (O2), 
sodium (Na), calcium (Ca)

(b) Organic Chemicals
• often complex molecules 
• always contain the chemical 

elements carbon and 
hydrogen 

• e.g. proteins, carbohydrates, 
fats and nucleic acids
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2. Cellular Level2. Cellular Level

• the smallest living units of 
structure and function are 
cells

• each cell is made up of 
chemicals and carries out 
specific chemical reactions

• there are many different 
types of cells, e.g. red 
blood cells, epithelial cells, 
brain cells, etc.
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3. Tissue Level3. Tissue Level

tissue – a group of cells with 
similar structures and 
functions

Four Major Categories:Four Major Categories:

(a) Epithelial Tissues
• cover body surfaces
• e.g. outer layer of the skin, 

inner layer of blood vessel 
walls

(b) Connective Tissues
• connect and support parts of 

the body
• e.g. blood, bone, cartilage
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3. Tissue Level… continued3. Tissue Level… continued

Four Major Categories:Four Major Categories:

(c) Muscle Tissues
• perform contraction, which 

brings about movement
• e.g. skeletal muscles, heart, 

and smooth muscle tissue  

(d) Nerve Tissues
• generate and transmit 

electrochemical impulses that 
regulate body functions

• e.g. brain and optic nerves
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4. Organ Level4. Organ Level

organ – a group of tissues 
precisely arranged so as 
to accomplish specific 
functions

• e.g. kidneys, liver, lungs, 
stomach
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5. Organ System Level5. Organ System Level

organ system – a group of organs 
that all contribute to a 
particular function

• e.g. urinary system, digestive 
system, respiratory system
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6. Organism Level6. Organism Level

= the human body!

The human body can be viewed 
as a complex society of different 
cells working together to carry 
out the functions essential to the 
survival of the entire organism
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Influences on Physiology: A Population Perspective

9. Place & Time9. Place & Time
8. Context8. Context 7. Community 7. Community 

AttributesAttributes
Natural 

Environment
e.g. environmental 

contaminants 

Cultural Context
e.g. norms 
and values

Political Context
e.g. public 

policies and laws Collective 
Lifestyles and 

Health Practices
e.g. diet, physical 
activity, smoking

Population-Based 
Health Programs

e.g. water supply, 
public health 

programs

Economic
e.g. employment, 

education

Health Services
e.g. structure, 

quality

Built 
Environment

e.g. housing, 
workplace

Biological 
Characteristics

e.g. genetic 
make-up

Social
e.g. 

cohesion, 
influence, 
networks, 
support

Adapted from: Friedman DJ. Shaping 
a health statistics vision  for the 21st

century. 2002 NCHS Data users conference. 
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The Relation Between  The Relation Between  
Socioeconomic Position and     Socioeconomic Position and     

Risk for Cardiovascular DiseaseRisk for Cardiovascular Disease



SOCIOECONOMIC POSITION (SEP)

Socioeconomic position –

• an aggregate concept that includes both resource-based and prestige-based
measures, as linked to both childhood and adult social class position. 
• resource-based measures refer to material and social resources and assets, 
including income, wealth, educational credentials; terms used to describe 
inadequate resources include “poverty” and “deprivation”. 
• prestige-based measures refer to individual’s rank or status in a social 
hierarchy, typically evaluated with reference to people’s access to and 
consumption of goods, services, and knowledge, as linked to their 
occupational prestige, income, and education level.

Krieger N et al. Annu Rev Public Health. 1997: 341–78



SOCIOECONOMIC POSITION (SEP)SOCIOECONOMIC POSITION (SEP)

SEP can be measured in several ways. The three most common SEP can be measured in several ways. The three most common 
measures are:measures are:

1. Education1. Education

2. Income2. Income

3. Occupation3. Occupation

Other methods to measure SEP include:Other methods to measure SEP include:

•• wealthwealth

•• employment statusemployment status

•• living conditions (e.g. ownership of a house, automobile, televliving conditions (e.g. ownership of a house, automobile, television)ision)

•• life course socioeconomic circumstances (can include measures olife course socioeconomic circumstances (can include measures of f 
childhood SEP and adulthood SEP)childhood SEP and adulthood SEP)

•• areaarea--based measures based measures –– e.g. census tracts, counties or other e.g. census tracts, counties or other 
geographic units can be characterized according to income, geographic units can be characterized according to income, 
education, occupation, crowding value of homes, etc. education, occupation, crowding value of homes, etc. 



EDUCATIONAL ATTAINMENT 
AND CARDIOVASCULAR DISEASE

Does educational attainment influence 
cardiovascular disease?



EDUCATIONAL ATTAINMENT
AND CARDIOVASCULAR DISEASE

Gonzalez MA 
et al. Int J 
Epidemiol. 
1998: 350-358



EDUCATIONAL ATTAINMENT
AND CARDIOVASCULAR DISEASE

`

Salomaa V et 
al. Circulation.
2000: 1913-
1918



Overall, there is consistent evidence that educational 
attainment predicts coronary heart disease incidence 

and mortality in observational studies



Socioeconomic Position

What are the biological pathways 
that may link socioeconomic position 

to cardiovascular outcomes?

Biological Processesblood blood 
pressurepressure

cholesterolcholesterol adiposityadiposity

e.g.
triglyceridestriglycerides metabolicmetabolic

syndromesyndrome

inflammatory inflammatory 
markersmarkers

Cardiovascular Outcomes

Mortality Coronary Artery
Disease

e.g. Myocardial 
Infarction



Socioeconomic Position

Biological Processesblood blood 
pressurepressure

cholesterolcholesterol adiposityadiposity

e.g.

Health Behaviors
e.g. diet, physical activity, 

smoking, medication 
adherence

Psychological 
Parameters

e.g. depression, 
anxiety, stress

triglyceridestriglycerides metabolicmetabolic
syndromesyndrome

inflammatory inflammatory 
markersmarkers

Physical Environment
e.g. work place-, and 
home/neighborhood-

exposure to pathogens, 
carcinogens and other 
environmental hazards

Access to 
Health Care

Social Parameters
e.g. social resources 

and supports

Cardiovascular Outcomese.g.
Mortality Coronary Artery

Disease
Myocardial 
Infarction
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Carnethon MR et al. 
Diabetes Care. 
2004; 27:2707



Dallongeville J et al. 
Diabetes Care. 2005; 28:409



Loucks E et al. Ann Epidemiol. In press



Loucks E et al. 
Ann Epidemiol.     

In press



OVERALL SUMMARYOVERALL SUMMARY

• educational attainment is associated with cardiovascular disease 
and many risk factors for cardiovascular disease



ImplicationsImplications

•• Understanding the mechanisms by which socioeconomic Understanding the mechanisms by which socioeconomic 
position may influence cardiovascular disease and mortality position may influence cardiovascular disease and mortality 
helps to provide helps to provide etiologic evidenceetiologic evidence of the relation of of the relation of 
socioeconomic position with cardiovascular disease and socioeconomic position with cardiovascular disease and 
mortality found in observational studies. mortality found in observational studies. 

•• This can inform policy markers of the potential impact of This can inform policy markers of the potential impact of 
socioeconomic factors on health. socioeconomic factors on health. 

•• Furthermore, understanding the physiologic mechanisms will aid Furthermore, understanding the physiologic mechanisms will aid 
in identifying potential physiologic targets for interventions iin identifying potential physiologic targets for interventions in n 
women and men who may be at higher risk for CVD and mortality women and men who may be at higher risk for CVD and mortality 
due to their social circumstances. due to their social circumstances. 
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