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Epidemiology, by award-winning educator and epidemiologist Leon Gordis, is a best-selling introduction to this complex
science. Dr. Gordis leverages his vast experience teaching this subject in the classroom to introduce the basic principles
and concepts of epidemiology in a clear, uniquely memorable way.

If the exposure causes the disease, the researcher would expect a greater proportion of the exposed individuals
to develop the disease than the unexposed individuals. By tracking people who are initially not affected by the
disease, the researcher can determine the time of disease onset and its relation to exposure. This temporal
relationship is critical to the question of causation, because exposure must precede disease onset if exposure
caused the disease. As an example, in a cohort study was begun to determine whether uranium miners exposed
to radon were at increased risk for lung cancer as compared records. Researchers often examine the rate of
disease or death in the exposed and control groups. The rate of disease or death entails consideration of the
number developing disease within a specified period. All smokers and nonsmokers will, if followed for years,
die. Smokers will die at a greater rate than nonsmokers in the earlier years. Page Share Cite Suggested
Citation: Michal Freedman, and Leon Gordis. Reference Manual on Scientific Evidence: The National
Academies Press. The study group also referred to as the exposed cohort consisted of white, underground
miners. The control group which need not be the same size as the exposed cohort comprised white nonminers
from the same geographic area. Ongoing testing for radioactivity and periodic medical monitoring of lungs
permitted the researchers to examine whether disease was linked to prior work exposure to radiation and
allowed them to discern the relationship between exposure to radiation and disease. Exposure to radiation was
associated with the development of lung cancer in uranium miners. Because the design is not experimental,
and the investigator has no control over what other exposures a subject in the study may have had, an
increased risk of disease among the exposed group may be caused by agents other than the exposure of
interest. A cohort study of workers in a certain industry that pays below-average wages might find a higher
risk of cancer in those workers. This may be because they work in that industry, or, among other reasons,
because low-wage groups are exposed to other harmful agents, such as environmental toxins present in higher
concentrations in their neighborhoods. In the study design, the researcher must attempt to identify factors
other than the exposure that may be responsible for the increased risk of disease. If data are gathered on other
possible etiologic factors, the researcher generally uses statistical methods 28 to assess whether a true
association exists between working in the industry and cancer. Evaluating whether the association is causal
involves additional analysis, as discussed in Section V. Case-control studies In case-control studies, 29 the
researcher begins with a group of individuals who have a disease cases and then selects a similar group of
individuals who do not have the disease controls. Ideally, controls should come from the same source
population as the cases. The researcher then compares the groups in terms of past exposures. If a certain
exposure is associated with or caused the disease, a higher proportion of past exposure among the cases than
among the controls would be expected see Figure 2. This example is based on a study description in Abraham
M. Lilienfeld, Foundations of Epidemiology â€”39 2d ed. The original study is Joseph K. B, in this manual;
David H. D, in this manual. Case-control studies are also referred to as retrospective studies, because
researchers gather historical information about rates of exposure to an agent in the case and control groups.
Design of a case-control study. Thus, for example, in the late s, doctors in Boston were confronted with an
unusual number of young female patients with vaginal adenocarcinoma. Controls were selected based on their
being born in the same hospitals and at the same time as the cases. The cases and controls were compared for
exposure to agents that might be responsible, and researchers found maternal ingestion of DES
diethylstilbestrol in all but one of the cases but none of the controls. Case-control studies are also particularly
useful in the study of rare diseases, because if a cohort study were conducted, an extremely large group would
have to be studied in order to observe the development of a sufficient number of cases for analysis.
Cross-sectional studies A third type of observational study is a cross-sectional study. In this type of study,
individuals are interviewed or examined, and the presence of both the exposure of interest and the disease of
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interest is determined in each individual at a single point in time. Cross-sectional studies determine the
presence prevalence of both exposure and disease in the subjects and do not determine the development of
disease or risk of disease incidence. Moreover, because both exposure and disease are determined in an
individual at the same point in time, it is not possible to establish the temporal relation between exposure and
diseaseâ€”that is, that the Thus, for example, to detect a doubling of disease caused by exposure to an agent
where the incidence of disease is 1 in in the unexposed population would require sample sizes of for the
exposed and nonexposed groups for a cohort study, but only for the case and control groups in a case-control
study. Sempos, Statistical Methods in Epidemiology 66 Thus, a researcher may use a cross-sectional study to
determine the connection between a personal characteristic that does not change over time, such as blood type,
and existence of a disease, such as aplastic anemia, by examining individuals and determining their blood
types and whether they suffer from aplastic anemia. Ecological studies Up to now, we have discussed studies
in which data on both exposure and health outcome are obtained for each individual included in the study. The
objective is to identify some difference between the two groups, such as diet, genetic makeup, or alcohol
consumption, that might explain differences in the risk of disease observed in the two groups. For more
information and references about cross-sectional studies, see Leon Gordis, Epidemiology â€”98 4th ed. Some
individual studies may be conducted in which all members of a group or community are treated as exposed to
an agent of interest e. These studies should be distinguished from ecological studies. The likely explanation
for relying on this type of study is the time and expense of a study that gathered information about each
individual in the affected area. The court recognized that ecological studies are less probative than studies in
which data are based on individuals but nevertheless held that limitation went to the weight of the study.
Stolley, Foundations of Epidemiology 12 3d ed. Thus, the emergence of a cluster of adverse events associated
with use of heparin, a longtime and widely-prescribed anticoagulent, led to suspicions that some specific lot of
heparin was responsible. If a country with a high average fat intake also tends to have a high rate of breast
cancer, the finding would suggest an association between dietary fat and breast cancer. The fallacy is
assuming that, on average, the individuals in the study who have suffered from breast cancer consumed more
dietary fat than those who have not suffered from the disease. This assumption may not be true. Nevertheless,
the study is useful in that it identifies an area for further research: Researchers who identify a difference in
disease or death in an ecological study may follow up with a study based on gathering data about individuals.
Another epidemiologic approach is to compare disease rates over time and focus on disease rates before and
after a point in time when some event of interest took place. Widukind Lenz found a dramatic increase in the
incidence of limb reduction birth defects in Germany beginning in Yet, other than with such powerful agents
as thalidomide, which increased the incidence of limb reduction defects by several orders of magnitude, these
secular-trend studies also known as time-line studies are less reliable and less able to that contaminated
heparin manufactured by Baxter was responsible for the outbreak of adverse events. Ohio July 21, For a
discussion of the data on this question and what they might mean, see David Freedman et al. Merrell Dow
Pharmaceuticals, Inc. In , Bendectin was removed from the market, but the rate of birth defects did not change.
Similar evidence was relied on in cases involving cell phones and the drug Parlodel, which was alleged to
cause postpartum strokes in women who took the drug to suppress lactation. Other factors that affect the
measurement or existence of the disease, such as improved diagnostic techniques and changes in lifestyle or
age demographics, may change over time. If those factors can be identified and measured, it may be possible
to control for them with statistical methods. Of course, unknown factors cannot be controlled for in these or
any other kind of epidemiologic studies. Epidemiologic and Toxicologic Studies In addition to observational
epidemiology, toxicology models based on live animal studies in vivo may be used to determine toxicity in
humans. Thus, they can avoid the problem of confounding, 40 which epidemiology often confronts. Exposure
can be carefully controlled and measured. Refusals to participate in a study are not an issue, and loss to
followup very often is minimal. Ethical limitations are diminished, and animals can be sacrificed and their
tissues examined, which may improve the accuracy of disease assessment. Animal studies often provide useful
information about pathological mechanisms and play a complementary role to epidemiology by assisting
researchers in framing hypotheses and in developing study designs for epidemiologic studies. Animal studies
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have two significant disadvantages, however. First, animal study results must be extrapolated to another
speciesâ€”human beingsâ€”and differences in absorption, metabolism, and other factors may result in
interspecies variation in responses. For example, one powerful human teratogen, thalidomide, does not cause
birth defects in most rodent species. In general, it is often difficult to confirm that an agent known to be toxic
in animals is safe for human beings. For an in-depth discussion of toxicology, see Bernard D. See infra
Section IV. Phillip Knightley et al. The Story of Thalidomide â€”72
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Epidemiology, 5th Edition L. WB Saunders Company or. This is a list of readings to accompany educational.
Epidemiology - Free e. MCQs, plus complete rationales for all self- assessment QA in the print book.
Introduces both the underlying concepts as well as the practical uses of epidemiology in public health and in
clinical practice. Systemizes learning and review with study questions in each section and an answer key and
index. Illustrates textual information with clear and informative full- color illustrations, many created by the
author and tested in the classroom. We only index and link to content provided by other sites. These areas of
knowledge have converged into a modern theory of epidemiology that. Virology Journal 6: European Journal
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