Epidemiology – the central discipline employed in the study of global health.

Provisional schedule and syllabus, January 10, 2010  (the schedule and syllabus may be modified)

Professor:   Lon White     current Email:  Lon@hawaii.edu 

This is a survey seminar intended to introduce the most essential concepts, methods, and terms used in the description and analysis of health and illness in populations.   The central role of epidemiologic approaches and methods in public health and clinical research will be illustrated with a limited number of presentations addressing specific health conditions which may include aging, dementia, genetic research, occupational factors in health, schizophrenia, and Parkinson’s disease.   This seminar will not cover several important aspects of epidemiology, including study design, clinical trials, and aspects related to the ethics and regulation of human research.  A major focus will be upon definitions of key terms (i.e., epidemiologic vocabulary) and concepts that represent the foundation of modern epidemiology.   
Attendance is important.   Attending fewer than 6 sessions will result in a C or lower unless extraordinary alternative contributions are made.   Participation is important.  If verbal participation is not feasible, then other forms may be considered.   Assessments of your understanding of the presented materials, and of evidence of outside work will be made at every class.   This class is not intended to provide you with concrete information or actual epidemiologic information on illnesses.   If you attend most of the classes and participate in writing and/or verbally, in a thoughtful manner reflecting having understood the concepts, you will very likely do well.   Supplementary materials for reading or internet review will be suggested or provided for some classes – and many are included in the syllabus.   
GRADES      


Attendance





20 %



Participation during class



10 %



Homework completed adequately      


20 %



Homework demonstrating understanding

20 % 



Final report completed adequately


10 %



Final report demonstrating understanding

20 %

Possible extra credit if you need to improve your grade – original essay of at least 500 words, but not more than 1500 words  addressing one of the following possible topics:
· Risk – its relationship to incidence rate, with special attention to the issue of time of event occurrencess.  

· Prevalence and incidence  -- what it means when they are quantitatively similar, or different.

· Observational vs experimental study designs
· Bias – describing at least 4 discrete types influencing epidemiologic analyses

· The Framingham Heart Study – what is it?  

· How TV advertizing lies – how it pretends to present valid epidemiologic support for claims.

· Other –  relevant to epidemiologic science

· DES (diethylstilbesterol) and cancer of the uterine cervix  
FINAL REPORT:   This should be a brief (2-12 pages, double spaced, font 10 or 11) essay or summary and comment on a published article, or information obtained from a website related to the subject of your choice.   Suggested subjects include diabetes, depression, gun shot injury, alcohol abuse, methamphetamine use/abuse, asthma, AIDs, kidney failure and dialysis,  autism,  schizophrenia research on twins, but other subjects are certainly OK.  Alternatively,  it may be a “thought experiment” in which you propose a project that might be carried out in Hawaii, or even at Chaminade utilizing an existing population or cohort.   If you choose to propose your own epidemiologic thought experiment, you may assume a budget of up to $1,000,000 annually, and a duration of the project of up to 10 years.  The report must illustrate your understanding of some of the key definitions and concepts mentioned in the syllabus.   In the text, be sure to italicize or underline the key epidemiologic terms or measures in the publication or other.   The report will be judged (exclusively by the prof.) based on how clearly it shows your grasp of basic epidemiologic methods and approaches.   Length will not be seen as a virtue, while succinctness and how articulately you present your views will be highly regarded.   Since the goal of this class is to introduce epidemiologic terms and methods to how you think about human health and social issues, I will be looking for evidence of that in your report.   The report is due on or before April 29.  
1.   Jan 10:     History, central concepts, key terms and ideas

A defensible definition of “epidemiology”  (Wikipedia is OK)

Jobs:  what does an epidemiologist do?  Is epidemiology used in other jobs?


Relationship of epidemiology to demography, statistics, and clinical medicine.


The primary way in which epidemiology differs from other ways of studying 



health and illness – measurement in individuals vs. populations. 


The history of epidemiology during the past 100 years –  major phases.


An example of how epidemiology has helped to understand an infectious disease.

An example of how epidemiology has helped to understand a kind of cancer.

An example of how epidemiology has helped to understand a common, chronic illness.

An example of how epidemiology has helped to understand how an abrupt event in a 


person with an existing condition may lead to illness. 


Consideration of how epidemiology may help to understand why individuals 



differ from one another in terms of health, development, and aging.

Definition of “population”   (Wikipedia:  statistical population)

Definition of “sample” – note that both the cases and non-cases to be studied are typically 

in a single sample.   (Wikipedia:    sample (statistics)  )

Definition of “morbidity” – what measures can be used to compare morbidity in 



populations, samples, or cohorts?  (Wikipedia definition OK)

Definition of “vital status” – just means alive or dead.

Definition of “mortality rate”  (Wikipedia definition is OK) --  what measures can be 


used to compare mortality rates in 
Populations, samples, or cohorts?   Why 


some approaches used to measure morbidity don’t work for measuring mortality.


Assignments:   
I.  watch a 4 minute video:   http://www.flixxy.com/200-countries-200-years-4-minutes.htm
to see how epidemiologic and statistical visualization methods can be used.

II.  visit a library and find at least two issues (published within the past 5 years) of one or more medical journals that have “epidemiology” or “public health” in the title.   Look at the titles of all of the articles in the journal issue you choose.   Select at least one article and (1) read the introduction,  (2) look at the tables and figures,  (3) read the methods section to get an idea of what was actually done, and (4) read the abstract.   More is optional.   Prepare a written report of one article (please not more) that includes the reference/bibliography (title, authors, journal, issues and pages) and your understanding of the purpose of the work and the result.   Your report should be at least half of one page but no more than two pages.   Send your report to me as an Email attachment (word document if at all possible) at least 12 hours prior to the next class.   If you do cannot do that, please bring it to class as a written document,  being prepared to discuss in class.   Please indicate at the beginning of the report if you are willing to have your report discussed in class.  
No class on Jan 17

2.   Jan 24:   
Measurement of health and illness.  Endpoints and pathogenic processes.   
Rates and ratios as primary epidemiologic measures.  

Key definition:  “endpoint”  -- this term refers to any single measure of health or illness.   

It can be an illness, or a condition,  or other way of defining a health/illness state 


or event.   In considering any analysis or project to be undertaken, feasible and 


reliable definitions of the endpoint are essential and primary.  

Quality or state of health as an endpoint;  how is it measured? 

The medical diagnosis of illness as an endpoint;  how is it measured?  


Key terms:    “disease state or condition”  “disease process”  “clinical 




course”   These terms should be understood in conventional parlance, and their 


meaning should be intuitively apparent. 

Key concept:  disease process vs. disease state (pathogenesis vs. illness).

Key definitions:  “pathogenesis” and “pathogenic process”  (Wikipedia definition is OK)

Illness endpoints used in epidemiologic research.   How are they measured in 



individuals?  How are they expressed and used in epidemiologic presentations? 


Examples of :  



non-ambiguous disease endpoints (as death, fracture, traumatic event);  



medically diagnosed conditions as endpoints;  



dichotomous endpoints (define;  provide examples)



continuous endpoints (define; provide examples)



endpoints that incorporate measures of severity (provide examples)



Systems for the Classification of Diseases – ICD-10, DSM-IV


Key concept and definition: “population at risk”   This important idea is related to the 


recognition that population measures of health and illness (as prevalence, 



incidence, and mortality rates) are meaningful only if ratios and rates take into 


account the number of persons in a defined population, sample, or cohort who 


could have or who could develop the endpoint.  Rates and ratios for uterine cancer 

are meaningful only if the denominator is for women who could have or develop 


the disease (who have not had a hysterectomy).   Rates and ratios for breast cancer 

usually specify a denominator limited to women of defined age, cut could be 


presented for both sexes and all ages.  Rates for events such as stroke or hip 


fracture usually specify denominators of specific age, and limit the counts to those 

who have not previously had a stroke or hip fracture.  

Key definition:   “prevalence” (a ratio with numerator and denominator;  the numerator 


includes only persons with the condition (cases) as the defined time;   the 



denominator is limited to individuals who were at risk for the condition at some 


prior time, and now includes both cases and non-cases)     (Wikipedia definition is 

OK).

Key definition:   “incidence” (a rate with numerator and denominator, new cases in the 


population at risk per unit time).    Wikipedia:  first go to “incidence”, and then 


down the page a bit, to incidence rate.   This definition is OK.  

Key concept:  the importance of time in measurement of endpoints --  as a single point or 


interval (endpoint as a state -- prevalence);   or  occurring during the course of a 


unit of elapsed time (endpoint as an event – incidence).
 


Consider endpoints, prevalence, and incidence as related to depression, alcoholism, 


“common cold”, suicide attempt, completed suicide, heart attack, hip fracture in 


an old woman, aging-related deafness, Down syndrome. 
Internet sources (optional;  to be checked based on your personal interest)  

http://www.nimh.nih.gov/health/publications/the-numbers-count-mental-disorders-in-america/index.shtml
http://www.jsad.com/jsad/article/Prevalence_and_Correlates_of_Alcohol_Use_and_DSMIV_Alcohol_Dependence_in_t/442.html
http://www.wrongdiagnosis.com/c/cold/stats.htm
http://www.nimh.nih.gov/health/publications/suicide-in-the-us-statistics-and-prevention/index.shtml
http://www.cdc.gov/nchs/ppt/nchs2010/45_Sorlie.pdf
http://www.nejm.org/doi/full/10.1056/NEJM199002013220502

http://www.asha.org/research/reports/hearing.htm

http://circ.ahajournals.org/cgi/content/extract/119/3/e21
http://genetics.emory.edu/DSC/research/pubs/sherman_review_MRDDRR.pdf

Assignment:   choose a single endpoint from those mentioned above, or an alternative endpoint of interest to you.   Prepare a written report that can be totally out of your experience, imagination, or actual information you may find.   If you choose to do this using your imagination, be serious and comprehensive about it.   For the endpoint you choose, your report should include: (1) identification of the endpoint,  (2) how the endpoint might be determined or measured in individuals, (3)  your definition of the population at risk for that endpoint in the state of Hawaii,  (4) your guess (or actual information) as to the prevalence of the endpoint in Hawaii today (or in a subset of Hawaii residents as you may choose),  (5) your guess (or actual information) as to the annual incidence of the endpoint,  (6)  if you were planning a project to assess the prevalence or incidence of this endpoint in Hawaii (or in a subpopulation or sample here in Hawaii) how might you actually obtain “count” (ie. The number) information of cases (the number of individuals who have, or who develop) the endpoint,  (7) how might you obtain or determine the number of persons “at risk” for the endpoint, (8) consider how your suggested methods might have allowed you to miss true cases?   How could you be sure that those persons you identified as cases were really true cases?   If you wish, this can be considered a “thought experiment” – for example defining the population at risk being the students of CU.   Send to me as an email attachment at least 12 hours before class, or bring to class and be prepared to discuss.  
3.   Jan 31:    Review of ‘endpoint’, ‘prevalence’, ‘ incidence’, and ‘population at risk’.   We will  review and discuss the previously attached “made up” dataset – be prepared to participate.    This session will be entirely devoted to discussions among the students.   
 Note:  the crude prevalence (a ratio) is simply the number of persons who have the condition as the defined moment in time,  divided by the total of person in the group ‘at risk’ for having the condition.    In contrast, the prevalence of a ‘first time’ characteristic is the number who have the condition for the first time divided by the number at risk for having the condition for the first time – at the defined point in time.   That means that a person could have the condition for the first time (as when he/she is convalescing from a head injury that occurred some months ago as a result of a motorcycle accident),  but cannot be counted as either a case or as a person at risk for a first head injury if he had a prior head injury 10 years ago.   You can have a condition for the first time for months or years after it began, but once over that condition, you cannot have a second ‘first time’ for the same condition.  Also, you cannot be ‘at risk’ for a ‘first time’ condition it you already had it, and have recovered.    

Assignment:    If you did the assignment from the previous class and handed it in, then 
relax.   If you did not finish it, or did not hand it in, do it now and either send it to me by email attachment, or bring it to class.   

Wikipedia reading assignment to be done before the next class: 
(1)  the history of poliomyelitis.    Pay special attention to 

epidemiologic information, as rates according to age – especially paragraphs 3 and 4 under ‘epidemics.’ (2) the pandemic of influenza 1918-1919.    Be prepared to discuss (in class) how different persons (age, sex, occupation) varied in their rates of paralytic polio, and of mortality due to influenza infection.   Be prepared to discuss – in class -- your thoughts about what might explain the differences in individual vulnerability or susceptibility to the infectious agents that caused these illness.   If you can come up with a testable hypothesis to explain such differences, how could that hypothesis be tested?   

4.   Feb 7:    Etiology, causation, and pathogenesis of illnesses.   Definitions and measurement 
Of exposures and risk factors.   Implications for public health prevention.

CLASS DISCUSSION BASED ON ASSIGNED WICKIPEDIA READING:   
Epidemiologic studies of paralytic poliomyelitis in India in the 1950s demonstrated very low rates in most of the country.   Rates were highest in the cities, and in the more affluent areas.   Analyses at that time demonstrated a clear and distinct association (direct, positive) with the number of bathtubs per home, and with increases in number of cases after families moved into homes where there were bathrooms.    Did the bathtubs cause polio?   It was believed in the 1950s in the United States that kids often got polio while going swimming in community swimming pools.   The obvious conclusion was that the virus might be delivered to both the bathtubs and to swimming pools in the plumbing.   What other alternative hypotheses might be offered?  How could they be tested?


Understand why denominators (population at risk) are so important, and why they must 


be carefully specified.

Review of key concept and key definition:  “At Risk” --  note that the popular meaning of 

this term implies increased risk.   In, epidemiology, it means anyone who could 

possibly become a case.  THIS IS AN IMPORTANT DIFFERENCE.

Purposes of epidemiologic research – descriptive vs to facilitate “inference”


Key concept and definition:   “inference”  as related to causation (optional internet 


source:  http://www.defendingscience.org/upload/Rothman-Greenland.pdf)



Wikipedia explanation of ‘statistical inference’ is also useful.

Key concept:  the sample studies MUST be representative of the population in which 


inferences are to be applied. 


Key definition:  “representativeness” of a sample for the relevant population.  The idea is 

that the individuals included in the sample must be typical of the individuals in 


the source population to which inferences are to be made.   If the entire sample is 


not representative of the full source population, it is reasonable to consider the 


representativeness of individuals in specific subsets (=strata) of the sample with 


relation to the same subset in the source population.   There are no fixed criteria 


for representativeness.   Random samples are generally assumed to be 



representative of the source population

Key definition:  “dependent variable”    the term used in statistical analysis; usually = 


endpoint.

Key definition:  “independent variable”   the term used in statistical analysis; usually = 


risk factor or possible causal factor being studied for association with endpoint.

Key definition:  “exposure”   (your intuitive understanding should be adequate)

Key definition:  primary vs. secondary prevention


Key concept:   relationship of pathogenesis, exposure, and risk factors to intervention 


aimed at primary prevention.  


Key concept:   relationships – interventions and secondary prevention; treatment; 



effectiveness as assessed with reference to clinical course. 


Assignment to be done before the next class

read about Parkinson’s disease and coffee, by googleing coffee and 
Parkinson’s disease and checking out the WEBMd link, 2000.   Here the exposure or risk factor was coffee intake, and the endpoint was the later development of Parkinson’s disease.  Previous research had clearly shown that people who smoked had a lower risk for developing Parkinson’s disease.   Additional analyses indicated lower rates of Parkinson’s disease in late life among people who drank more coffee in middle life.   Especially read the final paragraph on page 2 of that summary.  Be prepared to discuss at the next class the alternative hypotheses that might be put forward to understand the meaning of the association.  

5.   Feb 14:     Risk and the epidemiologic approach to determining causation.  Patterns and measures of association;   analyses and study designs determining statistical significance. 

CLASS DISCUSSION Based on assigned google reading --  Does epidemiologic 

research prove that  smoking and drinking coffee in middle adult life prevent the development or block the pathogenesis of Parkinson’s disease?    Can you come up with alternative hypotheses to explain the associations?    Can you think of some sort of research that might be done to support or refute alternative hypotheses?


Key concept:     association is not the same as causation, although causal factors should 


ordinarily be more frequent in cases than in non-cases.


Key concept and definition:   “risk”  is measured as the probability that an individual will 

experience a defined event at 
some future time.  Includes consideration of time – 


usually an interval.  Estimates of risk must be based on data from persons who are 
at risk for the event.   Estimates of risk are based entirely on available information for the incidence of the event in an actual or virtual population relevant to the individual.   Although risk is applicable to individuals, it is necessarily relevant to the population of which the individual is a member.  The estimation and verification of risk is entirely dependent upon measures of incidence.    

Key concept:    causation of human diseases can rarely be proven using epidemiologic 
Methods.    Instead, we search for patterns that are consistent with causation, and 
try to strengthen the case for causation with other information, including from studies with in vitro systems or animal models.   The first step toward understanding causation is often done by identifying risk factors.

Key definition:    risk factor.   This can be almost any characteristic or experience or 

exposure that occurs before the condition (disease) develops, and that occurs significantly more often in persons who develop the condition than in persons who do not.   See Wikipedia definition.  
Key concept:    “statistically significant association” of an exposure or risk factor with the 
endpoint.    If the strength and direction of the association is not what is hypothesized, and is not statistically significant, then causation cannot be claimed.  However, the failure to demonstrate a significant association does not rule out the possibility that the exposure/risk factor may actually influence or cause the endpoint.   To assess the statistical significance of the association, it must be possible to estimate the probability that the pattern observed might have occurred by chance – i.e., we must have information on the risk of the event in persons who do NOT have the risk factor, and who do have the risk factor.   Probability is calculated from observations,  and assumes that the specific pattern observed was stated ahead of time – i.e.,  conventional testing for statistical significance requires that a hypothesis predicting the specific pattern was formally stated before data were collected.  
Key concept:   conventional tests of statistical significance should never be used when the 

data are being “mined”…  i.e., searched for “new” patterns of association.   


Forget about the usual tests of statistical significance to assess the importance of 


unexpected, or unpredicted patterns of association.  


Key definition:    “relative risk”.    This term compares the incidence of the endpoint in a 


subset of the study population or cohort with a defined risk factor measured at the 


beginning of the study, with the incidence in the other members of the same 


population or cohort who did not have the risk factor at the beginning of the study.  


(Wikipedia:  http://en.wikipedia.org/wiki/Relative_risk   -- OK but complicated)

Key definition:   “cohort”.   Prospective, longitudinal study designs are typically done in 


cohorts established and assessed at baseline, and then followed for months or 


years with repeated assessments for the dependent variable and other changes.   

Longitudinal cohort studies are ordinarily required in order to estimate the relative risk.


(Wikipedia:  “cohort study” provides a good definition and explanation; 



http://en.wikipedia.org/wiki/Cohort_study )
Assignment to be done before the next class:    Read about smoking and lung cancer.  Most 
people who smoked for several years never develop lung cancer, while others develop lung cancer having never smoked.    Written assignment:   prepare a brief report giving  your own thoughts about the following questions, for  lung cancer:   (1) how can we be so confident that smoking causes lung cancer if most folks who smoked for years never develop lung cancer (relate this question to our definition of smoking as a risk factor for lung cancer) ?  (2) what might be different about individuals who smoked but never got lung cancer (consider the possibility of ‘protective’ risk factors)?  (3) what might be different about people who did not smoke but got cancer anyway?  Please make your report brief, and under each of these 3 questions, give your answers in the form of ‘bullets.’    Send it to me before the next class, or bring it to class.
February 21 
NO CLASS

6.    Feb 28.     Epidemiologic and statistical ways to recognize and measure patterns of 

Association between a candidate risk factor and an illness endpoint.      
CLASS DISCUSSION based on assigned written work:  

1. What do think might have been the first hint that smoking causes lung cancer?

2. If you had been a high paid executive for Phillip Morris, how might you have argued against the notion that smoking causes lung cancer?

3. If you were an epidemiologist employed by the National Cancer Institute, and could get a lot of money to carry out several studies aimed at determining if smoking was definitely a primary or contributing risk factor leading to lung cancer, how would you do it?
Endpoints, either categorical (like the diagnosis of lung cancer) or continuous (like a measure of lung function – vital capacity or expiratory flow rates) can be analyzed for their correlations with exposures or risk factors.   If the endpoint is relatively common (like reduced lung functioning) it can be studied in a large group of study participants without cancer, and correlated with a history of prior smoking (like pack years).  If the endpoint is rare or infrequent (like lung cancer), it may not be practical to study a representative sample or a prospectively defined cohort.   In the latter case, the analyses are usually done by comparing a panel of controls with a panel of cases – a “case-control” study.   In that case it is essential that the cases be representative of all lung cancer cases, and that the non-cases be representative of the non-cancer cases in the same population.   
Analyses using a continuous endpoint can be carried out examining the correlation of the endpoint measure with a measure of the exposure/risk factor --  in this case the metric of the association can be simply a correlation coefficient, which reflects how consistently and strongly the decline in lung function follows the number of pack years.   The probability that the association might have occurred by chance can be calculated based on the number of persons studied, the variability of the measures, and the distribution (pattern) of the data points. 
In the case of the categorical endpoint, the most usual metric by which to assess the strength of association is the ‘odds ratio.’   Wikipedia --  look at the initial 2-3 sentences of the definition, and then go down the page to the example, of wine drinking in men vs women – be sure you understand that example.    In the case of the lung cancer, think about a 2x2 table,  showing the number of persons according to heavy smoking history (yes or no)  by cancer status (yes or no).  This is the classic 2x2 table for calculating odds ratios.    From the calculation of the odds ratio one can derive the chi-square value, and from it, the probability that this specific odds ratio could have occurred by chance, the “p value.”   
Such designs and the resultant odds ratios are never enough by themselves to prove causation.  They tell you that something important is going on, but not exactly what or why.   

Key definitions:  categorical and continuous endpoints – as above

Key concept and definition:   the “case-control” study design is usually the only feasible design to identify and evaluate risk factors for rare, discrete (categorical) diseases.  A “discrete” health condition is typically a disease state that can clearly be distinguished from health states in which the disease does not occur – these are treated as categorical (yes/no or present/absent) conditions.    This works well for disease states like cancer.   
In many cases a condition that is biologically continuous is defined as categorical.  This is usually accomplished with the use of ‘diagnostic criteria’ or ‘cutpoints’ that force individuals into discrete categories.   Sometimes these change over time, allowing apparent changes in the prevalence or incidence of an illness that may be the result of changing definitions, rather than due to true changes in the pathobiology.   

Key terms:   ‘diagnostic criteria’ and ‘cutpoint’.    For example, diagnostic criteria for diabetes have changed over recent decades, based on shifting the cutpoint for the fasting glucose level, and on including the level for glycosylated hemoglobin.   


Key concept:    Regardless of the measure of association, application of 


conventional tests of the statistical significance of the association require that the 


specific independent variable was measured/determined prospectively (before the 


endpoint could have developed; by examination, interview, testing, or 



constitution/inheritance).  In addition, the specific hypothesis in question must be 


formally stated prior to collection of the observational data, or at least prior to 


analysis of the data.  This can be easily accomplished with most lab experiments 


in experimental animals.   Similar methods can be used in clinical trials to assess 


the efficacy of a treatment.   These requirements are much harder to apply in most 

human epidemiologic studies.   Recent advances in genetic methodology allow 


millions of genes and mutations to be tested for associations with disease.   This 


means that tens or hundreds of thousands of possible associations are certain to be 

identified in the course of data mining.   

Assignment to be done before the next class.   Read about the prevalence and incidence of obesity and overweight.   Check out -----
cdc.gov/obesity/data/defining.html                  cdc.gov/obesity/data/index.html  
Also GOOGLE ‘evolution of obesity pdf’  and then check out the scholarly article ‘… and social advancement outstripped evolution?’ by Zimmet.   Written assignment:  give me your thoughts about:  (1) how would you judge if the current CDC criteria for obesity are OK?  (2) do you think they have equal utility for (a) advising individuals, and (b) for public health purposes?  (3) do you think that the personal, health-related utility for these criteria should apply equally to NFL linemen, Sumo wrestlers, Samoan-ancestry persons?  (4) what about the utility of classifying someone whose BMI improves from 30 to 29.9…  (a) on a personal level, and (b) for epidemiologic or public health purposes?    Keep your report short… use bullets if at all possible.
7.  March 7.   Problems of medical taxonomy and nosology – dichotomous classification and naming for health conditions that actually represent anatomic and pathophysiologic that are continuous.
CLASS DISCUSSION:   address the issues in the written assignment given for the Feb 28 class concerning definitions, prevalence, and incidence rates for overweight and obesity.    In addition, how do you think these same issues might be involved in defining endpoints for diabetes, depression, or autism?   
Key concept:   When we use cutpoints and diagnostic criteria to define endpoints, we often reduce our ability to think creatively about the issues.   However, categories that allow us to put a name on health conditions provide a way we can think about them and talk about prevalence and incidence rates.  Many medical diagnoses are used to define illnesses that are actually syndromes, consisting of subsets that have quite different pathogeneses.   Anemia is certainly an illness, but there are several different types, and only a few risk factors ‘work’ for most cases of anemia.   In general, effective strategies for prevention and for treatment are based on understanding the pathogenesis of the condition.   This may be a reason for a failure to identify important risk factors for an illness (such as autism).   

Assignment to be done before the next class:   read Wikipedia,  ‘autism spectrum’    

Also GOOGLE ‘schizophrenia twins study’, and see the    schizophreniabulletin.oxford article by Klington.   Written assignment --  which condition seems to be more common, autism spectrum, or adult schizophrenia?   What has been learned about the possible causes of schizophrenia by the twin study?
8.  March 14.   Rodney Go, PhD.   Professor, Department of Epidemiology, University of 
Alabama.    Title:  ‘Epidemiologic research on the role of genetic factors in complex diseases such as schizophrenia and autism.’

Assignment to be done before the next class:  GOOGLE pesticides and Parkinson’s disease.  Read the summary of April 22, 2009 of a study in California, plus others, if you are interested.   Also GOOGLE toxicity of nail salons,  link to change.org.  (relevant to speaker at next class)

March 21 no class
9.  March 28.    Guest speaker:   Dan Sharp, MD, PhD., Associate Director for Science, 
Health Effects Lab, National Institute for Occupational Health and Safety,  Center for Disease Control, Morgantown W. Va.      ‘Epidemiologic research on occupational exposure as a factor influencing the development of disease.’   
Assignment to be done before the next class:  
Google and/or Wikipedia the ‘Framingham Heart Study.’   Specifically check out

The Framingham risk profile:    www.Framinghamheart study.org/index.html.    You only need to understand the idea of this index, and to understand that it was developed using data from a longitudinal epidemiologic study of heart disease.    This study is one of the best known epidemiologic studies ever done, and is the original source of the term ‘risk factor.’   It is important to understand that some folks who have a lot of risk factors for a disease endpoint (like coronary heart disease) live to a ripe old age and have little or no heart disease.   Conversely, other people who have few risk factors develop the disease early and severely.   Also google ‘hip fracture epidemiology’ and go to link to the papers  by ME Farmer (in 1986) and by Cumming and Cummings (1997).  Written assignment – consider the impact of epidemiologic research on risk factors to the development of effective preventive interventions.  Address the following questions:  (1) not taking aspirin to prevent myocardial infarction is not ordinarily identified as a risk factor, but it is one of the most effective preventive strategies – how do you explain that?   (2) almost everyone attributes the very high risk of hip fracture in older women to osteoporosis, and yet almost all older women have marked osteoporosis but only a few actually experience hip fractures --  what preventive strategies might work if they were started in midlife, and which might work if they were started only in late life (as after age 80 years)?.   
10.  April 4.     Epidemiology used to study the causation and pathogenesis of complex 

diseases and health conditions.

CLASS DISCUSSION – opportunity to ask questions related to the presentations of Drs. 

Go and Sharp at the prior 2 classes.  


Examples of complex pathogeneses:   (1) myocardial infarction (heart attack) 



commonly involves [a] atherosclerotic narrowing of coronary arteries developed 


over decades, [b] an immediate event in which the surface of the artery is torn, [c] 

occlusion of the artery lumen by a clot, starting with sticking and aggregation of 


platelets at the site of the tear,  [d] interruption of blood flow to an area of heart 


muscle;  (2)  hip fractures in elderly women commonly involve [a] marked 


osteoporosis developed over decades, [b] a misstep, slip, or loss of balance 


leading to a fall, [c] a fall in which the femur (the bone actually broken in hip 


fracture) is exposed to sudden stress without adequate protection by body 



characteristics or efforts to minimize the stress of the fall.   Relevant information:  

(1) atherosclerosis progresses throughout life at different rates in different people, 


with differences influenced by several factors.  (2)  tears in the internal surface of 


a coronary artery most often occur at sites of atherosclerotic plaque, and at sites 


where the turbulence of blood flow is increased.  (3)  clot formation is strongly 


influenced by platelet stickiness, which can be sharply reduced by taking aspirin 


or other medications.  (4) osteoporosis develops over decades, with declines in 


bone mineralization and strength varying in different individuals, and influenced 


by several factors.  (5)  falls in elderly women most often occur in the home, often 

at night, and often with changes in position or posture.  (6) the traumatic force to 


the femur that occurs with a fall can be reduced by body size or shape, and by 


efforts to reduce the trauma of the fall.   

Key concepts:    pathogenesis is rarely simple, immediate, or direct; causation of human 


illness is never unitary.    Constellations, combinations, and cascades of 



conditions and events are always involved in determining who escapes and who is 

the victim.  Random factors (luck?) or true factors that cannot be recognized  


may be powerful.    The most important factors are often “necessary” but “not 


sufficient.”   



Key concept:  A risk factor that is strongly associated with the development or existence 


of an endpoint may not be part of the pathogenic process at all.  Significant 


associations can be due to either (1) the result of a different, true pathogenic 


factor, or (2) a proxy for a true pathogenic factor by virtue of its common 



association with the true pathogenic factor, or (3) the result rather than the cause 

of development of the endpoint.  


Key concept:  An understanding of the elements and inter-relationships 




involved in pathogenesis is usually essential to prevention. 


Assignment to be reviewed before the next class:    Prior to the next class I will forward power point presentations for talks I am giving this spring.  Please run through them and identify anything that you want to ask.

11.  April 11.     I will review my own research on the epidemiology of dementia, Alzheimer’s disease, and related conditions.   
Assignment of reading prior to next class:  
umdnj.edu/idsweb/shared/biases.htm    and

Trigger.uic.edu/~lwbenn/jacswcourses/socw360/week14.htm

 Experiment-resources.com/research-bias.html

Wikipedia definition of confounding is OK;  others are excessively complex

Article from the New Yorker magazine, December 13, 2010, p52-57.   Article by Jonah Lehrer “the truth wears off.”    If you have trouble getting the magazine, email me and I will make a copy for you.   
12.  April 18.     Bias and Confounding
CLASS DISCUSSION --  I will ask for thoughts about the possible role of different types of bias in understanding the phenomena described in the New Yorker article
Key concept:  bias is the single most common explanation for incorrect findings in 

epidemiologic analyses.   In epidemiologic parlance, the word refers to any one of several phenomena that result in findings that do not accurately reflect the “true” situation of the health/illness in the population to which inferences are to apply.   Often this is because of either the sample of cases or non-cases NOT being representative of the ‘universe’ of cases and non-cases in the population being studied .   A common mistake leading to this sort of ‘selection bias’ occurs when the researcher decides that to understand what is different about a sample of cases, he must compare them with a sample of ‘normal controls’ that are certain to be normal…  which often means he creates a sample of unusually healthy and willing persons.   Similarly the researcher may want to be sure he is studying a definite panel of cases, and chooses a sample of cases that he is absolutely certain have the disease he is studying… and again, this samples is usually not representative of the ‘universe’ of true cases to which he wants his research to apply.   

Key Concept and definition – confounding, and confounders.   Most epidemiologists seem to 
define a confounder as a factor that is correlated with both a true risk factor, and with the endpoint.  In most cases, the explanation for the association of the confounder with the endpoint is that it operates as a proxy for the true risk factor, “stealing some of its thunder” in multivariate regression and correlation analyses.   The trick is in how you go about disentangling the direct influences of the “true” risk factor from that linked to the confounder.   Very often they cannot be disentangles analytically, and the researcher must decide based on other factors, as biologic plausibility.   There have been many examples in epidemiology when poor performance on tests of African Americans was attributed to their ethnicity, when ethnicity was actually a confounder by virtue of its association with inferior education.   In carrying out multivariate analyses, the researcher is often tempted to put in as many “control” variables (= independent covariates) as possible to be sure that the primary effect of a risk factor is “real.”  This can lead to “over controlling”,  such that the true and important influence of the risk factor becomes statistically insignificant.  
Assignment – review the syllabus and make sure you have a good understanding of the key terms and concepts.   If you have questions or want to discuss specific issues, bring them to the final class.

13.  April 25.     Final Class --   open discussion and opportunity to ask questions.

Assignment:   finish your final report and turn it in to me on or before May 2.  
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