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I. INCIDENCE RATE-number of new cases
A. Measures the occurrence of new illnesses in a previously disease-free group of people within a specific frame, often a year.

B. Measure of the probability. . .

C. Numerator - includes only number of new conditions or events

D. Follow forward with a prospective study. 
II. PREVALENCE RATE-all cases, new and old
A. Measures the number of people in given population who have an existing health problem within specified time.  All cases – new and old.  
1. Period prevalence: looks at disease over a period of time.  Retrospective.  EX: 2002.
2. Point prevalence: looks at disease at specific point in time.  Cross-sectional.  EX:  October 8, 2002.
B. Influenced by 2 factors: incidence and duration.

1. If incidence increases and fewer people are cured or die, the baseline for prevalence rises.

2. If incidence = deaths or cures, then prevalence stays the same.

3. The more people who live longer with chronic issues increases the prevalence for the disorder. 

III. RELATIVE RISK

A. Compares the risk of developing the disease when exposed to the risk factor to that in the absence of the risk factor.  Looks at exposed and nonexposed
Incidence rate among those exposed

Incidence rate among those not exposed

e.g. Smokers/Nonsmokers expressed as a ratio.  3:1 Means that smokers are three times more likely to develop lung cancer than are nonsmokers.

B. INTERPRETATION:

1. If relative risk equal to 1, no more risk. 1:1
2. If relative risk greater than 1, therefore numerator is greater than denominator and risk factor has been exposed (possibly). 3:1 e.g. more likely to develop the disease.
3. If relative risk less than 1, the risk is less and a protective factor may be present in population. E.g. immunizations
IV. ODDS RATIO

A. Ratio of the odds of development of disease in an exposed person to odds of development of disease in non-exposed person. Used when they can’t get data for relative risk.  Provides an estimate of relative risk.
B. INTERPRETATION:

1. If exposure not related to the disease, 0:1.

2. If exposure positively related to disease, >1.

3. If exposure negatively related to disease, <1

V.  ATTRIBUTABLE RISK

A. Estimates how much of the risk of suffering or dying from a condition should be attributed to exposure to each of several known risk factors.

B. Difference between incidence rates in those exposed & those not exposed to the risk factor.  Tells you how much benefit the exposed group would attain to remove risk. 
C. Smokers:  14,000 in 100,000 have MIs;  Nonsmokers:  4,000 in 100,000 have MI’s  (in a 10 year time period);  
AR= incidence rate in exposed group minus incidence rate in nonexposed group;   THEN:  AR is usually quantified into attributable risk percent:  

Attributable risk X  100
Incidence rate in exposed group

SO:  14,000-4000 = 10,000

10,000 X 100= 100,000/ 14,000=71.4%

VI. SCREENING  4 questions on the exam  (A Method of Secondary Prevention) pgs. 41-44
A. Effort to detect unrecognized or preclinical illness among individuals.  Performed on an apparently well population (includes well persons + undiagnosed cases).

B. Goal:  Early detection & treatment

C. Not intended to be diagnostic, instead those diagnosed as positives are referred for diagnostic testing.
D. Two Components of screening: 

1. Reliability:  consistent and reproducible.
2. Validity:  Ability of a test to distinguish between who has a disease & who does not

· 2 Components of validity to consider when choosing screening tests.

a. Sensitivity:  ability of test to identify correctly those who have the disease.  “True Positives”; as number of true positives increases, false positives decrease.  –High sensitivity means there will have few false negatives.
b. Specificity: ability of test to identify correctly those who do not have the disease.  “True Negatives”- will have few false positives.
c. Need to compare sensitivity and specificity to some gold standard. E.g. positive TB skin test would lead to comparing the results with a chest x-ray (the gold standard).
d. Some examples
1. Rare disease = would want high specificity because a few cases who are present might be missed otherwise.
2. Lethal disease = high sensitivity—want to know true positives, because false negative results are not tolerable and prognosis is increased.

3. Prevalent disease, TX does not alter outcome = High specificity.

VII. Framework for the Interpretation of an Epidemiologic Study; criteria for determining causality:
A. Is there a valid statistical association? Is association strong?
B. Is the association likely to be due to chance?

C. Is the association likely to be due to bias?

D. Is the association likely to be due to confounding?

E. Can this valid statistical association be judged as cause and effect?

F. Is there a strong association?

G. Is there biologic credibility to the hypothesis? Plausible or consistent with other studies?

H. Temporal relationship: cause of the health condition MUST OCCUR before the onset of the condition.  According to Cashaw, other criteria may or may not be present but this one is a MUST.
I. Specificity

VIII. QUESTIONS TO REFLECT ON/ANSWER

A. What is contribution of epidemiology to public health?

B. How do nurses use the principles of epidemiology?

C. How is the epidemiological process related to nursing & research?

D. What is the usefulness of rates in community health nursing?

E. How can epidemiological research be used in community health nursing?

Environment/Ecological Connections

IX. Objectives

A. Identify three physical health hazards from the environment

B. Describe biological, chemical and gaseous hazards to human health that arise from the environment

C. Describe health effects of environmental conditions to human populations

D. Apply principles of ecology to promote the health of human populations

X. Environment, Health and Nursing

A. 15% of world’s population affected by environmentally caused disease

B. Protection of environment is a core function of public health

C. Community nurses’ participation in protecting the environment is essential

D. Good health lies in recognizing that each of us is part of a wider web of life

E. A healthy web leads to healthier human populations

XI. Definitions

A. Pollution: The result of what humans make, use and throw away

1. Occurs when pollutants overwhelm the capacity of the environment to assimilate them

2. The rate of the quantity of a pollutant introduced over a period of time

3. Point and Non point sources of Pollution

· Point Sources: smoke stacks, water discharge pipes from things such as chemical factories, ocean liners, cargo ships, etc.
· Non-point sources: pollutants that are released in smaller quantities from innumerable locations.  Potentially more toxic. Arise from things such as agricultural activity, urban development, motor vehicle operation and the disposal of solid wastes. Present in our homes and workplaces as well as at industrial sites.
4. Mechanisms associated with pollutants

· Transport: how does it move?
· Transformation: degrade? By-products?
· Bio-accumulation: substances integrate into ecologic food webs.
· Bio-magnification: accumulation of a pollutant greatly exceeds the rate at which an organism eliminates the pollutant.
· Synergism: simultaneous action of separate substances or agencie that together produce a greater total effect than the sum of their individual effects.  
· Toxic Substances: pesticides, industrial chemicals, some metals, and radioactive isotopes.
XII. Ecologic Principles

A. Law of gravity

B. Interdependence of humans and nature

C. Law of thermodynamics

XIII. Ecological Issues

A. Deforestation, Desertification and Loss of Biodiversity

B. Global Warming

C. Ozone Depletion

D. Planetary Toxification

E. Overpopulation

XIV. 3 most destructive technologies of the 20th century

A. Petrochemicals

B. Nuclear energy

C. Genetic engineering

XV. Hazards to health

A. Physical Hazards to health

1. Radiation

2. Lead and other heavy metals

3. Noise

B. Biological Hazards

1. Infectious Agents

2. Insects and Animals

3. Plants

C. Chemical and Gaseous Hazards

1. Poisons

2. Air Pollution

3. Water Pollution

D. Human health effects of environmental hazards

1. Eyes

2. Ear

3. Metabolic/Endocrine

4. Hematopoietic/Lymphatic

5. Gastrointestinal

6. Genitourinary system

7. Integumentary system

8. Central Nervous system

9. Cardiovascular system

10. Respiratory system

11. Reproductive system

12. Musculoskeletal system

XVI. Interventions to control environmental influences on health

A. Primary prevention-educating the public about how to keep the waterways/watertable clean e.g. not disposing of noxious chemicals in the sink, not using unnatural fertilizers/insecticides in their yards/gardens, etc.
B. Secondary prevention-testing water to determine if contaminants are present
C. Tertiary prevention-cleaning/filtering the water if contaminants are present
XVII. Implementation

A. Create support for action

B. Reduce resistance to action

C. Develop support 

D. Educate public

XVIII. Evaluating Measures

A. Effectiveness of primary, secondary and tertiary measures

B. Examine status of environmental objectives

XIX. National Health Objectives related to environmental health - 16 objectives 

A. Reduce asthma hospitalization to no more than 160 per 100,000 population

B. Reduce serious mental retardation to no more than 2 per 1000 school children

C. Reduce infectious water-borne disease and chemical poisoning outbreaks to no more than 11 per year

D. Reduce to zero the prevalence of blood lead levels exceeding 25 ug/dL in children aged 6-59 months

E. Increase to 85% the proportion of people living in counties that have not exceeded any air quality standard in the last year

F. Increase to 40% the proportion of homes tested for radon and found to pose minimal/moderate risk

G. Reduce toxic chemicals in the air, water, and soil to less than 0.24 billion pounds of carcinogens and 2.6 billion pounds of other toxic chemicals

H. Reduce the average number of pounds of solid waste produced per person per day t no more than 3.6 pounds

I. Increase to 85% the proportion of people who have access to safe drinking water

J. Decrease the number of lakes, rivers, and estuaries that do not support fishing and swimming to no more than 15%

K. Test for lead in at least 50% of homes built before 1950

L. Increase to at least 35 the number of states in which 75% of local jurisdictions adopt construction standards to minimize radon exposure

M. Increase to at least 30 the number of states requiring prospective buyers to be informed of lead-based paint and radon in buildings

N. Establish programs for dealing with recyclable materials and hazardous wastes in at least 75% of counties

O. Establish plans to define and track sentinel environmental diseases in at least 35 states

XX. Major Federal Agencies that regulate Environmental Laws

A. EPA-Environmental Protection Agency

B. TNRCC-Texas Natural Resource Conservation Committee

XXI. Critical Thinking

A. What type of hazardous wastes do you generate?

B. To what extent does this school recycle materials?  What interventions can nursing students do to promote recycling?

C. What health hazards are present on this campus? What actions can be taken to minimize health risks of environmental hazards on campus?

XXII. Solutions???

A. Stop pollution

1. Eliminate production of hazardous waste

2. Inform public to realize effect of dumping the hazardous byproducts of industrialized society

B. Utilize the precautionary principle:  Assess impact of activities before imposing them on the public and the environment

C. Eliminate ‘risk paradigm’ philosophy:  Replace with the precautionary principle

By restoring the Earth, we restore ourselves

Treat the earth like a machine, it becomes one

Treat it like a divine place and it becomes a divine place

