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Epidemiologic work can be divided into two main 
categories:     

(1) Descriptive epidemiology, which includes activities 
related to characterizing the distribution of diseases 
within a population often lead to hypotheses about 
disease causation that are tested in analytic 
investigations.  

(2) Analytic epidemiology, which concerns activities 
related to identifying possible causes for the occurrence 
of diseases. 



Figure F02: Process of epidemiologic inference (how epidemiologists think about 
data).

Reprinted from Arag’n T. Descriptive epidemiology: Describing findings and generating 
hypotheses. Center for Infectious Disease Preparedness, UC Berkeley School of Public Health. 
Available at: http://www.idready.org/slides/feb_descriptive.pdf. Accessed Au



Descriptive epidemiology

◆ Case report /Case series
◆ Ecological study
◆ Cross-section study



1. Case report

◆ a detailed report of the symptoms, signs, 
diagnosis, treatment, and follow-up of an 
individual patient. Case reports may contain 
a demographic profile of the patient, but 
usually describe an unusual or novel 
occurrence.



1.1 Most case reports are on one of six topics:

◆ An unexpected association between diseases or symptoms. 
◆ An unexpected event in the course of observing or treating 

a patient. Thalidomide  birth defects
◆ Findings that shed new light on the possible pathogenesis of 

a disease or an adverse effect. 
◆ Unique or rare features of a disease. 

Halothane hepatitis
◆ Unique therapeutic approaches. 
◆ A positional or quantitative variation of the anatomical 

structures 



Thalidomide and birth defect

◆ thalidomide ---a sedative drug introduced in the 
late 1950s that was used to treat morning 
sickness and aid sleep.

◆ It was sold from 1957 until 1961, when it was 
withdrawn after being found to be a teratogen -
a cause of birth defects. (Inhibit early 
pregnancy reaction)



◆ In the late 1950s and early 1960s, more than 10,000 
children in 46 countries were born with 
deformities, such as phocomelia, as a consequence 
of thalidomide use.

◆ It is not known exactly how many worldwide 
victims of the drug there have been, although 
estimates range from 10,000 to 20,000.

◆ In the United Kingdom, the drug was licensed in 
1958. Of the approximately 2,000 babies born with 
defects, around half died within a few months and 
466 survived to at least 2010.



◆ It took some time before the increase in 
dysmelia at the end of the 1950s was connected 
with thalidomide.

◆ For statistical reasons, the main data series used 
to research dysmelia cases started by chance at 
the same time as the approval date for 
thalidomide.



◆ In 1962, the United States Congress enacted 
laws requiring tests for safety during 
pregnancy before a drug could receive 
approval for sale in the U.S. Other countries 
enacted similar legislation.

◆ Genotoxicity 



AIDS

◆ The discovery of AIDS attributed to case  
report 

◆ Gottlieb : 5 patients of Pneumocystis carinii 
pneumonia  with Cytomegalovirus and Candida 
albicans infection. They were all Gay man.

◆ Friedman-kien: 26 gay men of Kaposi's 
sarcoma with other serious infection



◆ Conclusion : High risk of this Syndrome within 
gay men.

◆ A series of research were conducted to study 
the syndrome and how it spread.

◆ Discovery of  AIDS



Halothane hepatitis

◆ Halothane hepatitis 
◆ Suspected of Halothane, a kind of Anesthetics 
◆ Difficult to make certainty because of rare 

occurrence and the hepatitis with other 
sequelae of surgical operation.

◆ A anesthesia doctor recurrence of hepatitis
◆ Symptom onset after operation anesthesia



How to write a case report

---an introduction and objective with a literature 
review 

---a description of the case report 
---a discussion that includes a detailed explanation 

of the literature review
--- a summary of the case, and a conclusion



1.2 How to write a case report

◆ The introduction section should provide
the subject, purpose, and merit of the case
report. 

It must explain why the case report is novel or 
merits review, and it should include comprehensive
literature review that corroborates the author’s 

claims. 



◆ N Engl J Med. 1981 Dec 10;305(24):1425-31.
◆ Pneumocystis carinii pneumonia and 

mucosal candidiasis in previously healthy 
homosexual men: evidence of a new acquired 
cellular immunodeficiency.

◆ Gottlieb MS, Schroff R, Schanker 
HM, Weisman JD, Fan PT, Wolf RA, Saxon A.

https://www.ncbi.nlm.nih.gov/pubmed/6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gottlieb%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schroff%20R%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schanker%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisman%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolf%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=6272109
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=6272109


◆ The case presentation section should describe
the case in chronological order and in enough
detail for the reader to establish his or her own 
conclusions about the case’s validity. 



◆ The discussion section is the most important 
section of the case report. 

◆ It ought to evaluate the patient case for 
accuracy, validity, and uniqueness; compare 
and contrast the case report with the published 
literature; derive new knowledge; summarize 
the essential features of the report; and draw 
recommendations. 



◆ The conclusion: section should be brief and 
provide a conclusion with evidence-based 
recommendations and applicability to practice.



◆ 2.Cross section study 



2.1 concept

◆ Cross-sectional studies can be thought of as 
providing a "snapshot" of the frequency and 
characteristics of a disease in a population at a 
particular point in time. This type of data can 
be used to assess the prevalence of acute or 
chronic conditions in a population.

http://en.wikipedia.org/wiki/Disease


◆ Tracheostomy in Extremely Preterm Neonates in the United 
States: A Cross-Sectional Analysis.

◆ High-risk behaviors and demographic features: a cross-
sectional study among Iranian adolescents.

◆ Determinants of clinical, functional and personal recovery for 
people with schizophrenia and other severe mental illnesses: A 
cross-sectional analysis.

◆ Daily Walking among Commuters: A Cross-Sectional 
Study of Associations with Residential, Work, and Regional 
Accessibility in Melbourne, Australia (2012-2014).



Cross-sectional studies

◆ Cross-sectional studies include surveys

◆ People are studied at a “point” in time, without 
follow-up.

◆ Can combine a cross-sectional study with 
follow-up to create a cohort study.

◆ Can conduct repeated cross-sectional studies to 
measure change in a population.



Cross-sectional studies

◆ Incidence information is not available from a 
typical cross-sectional study

◆ Prevalence data is available.



Measure prevalence at “point” in time

◆�Snapshot” of a population, a “still life”
◆ Can measure attitudes, beliefs, behaviors,  

personal or family history, genetic factors, existing 
or past health conditions, or anything else that 
does not require follow-up to assess.

◆ The source of most of what we know about the 
population



�Defined population”
◆ Studies, especially cross-sectional studies, are easiest 

to interpret when they are based in a population that 
has some existence apart from the study itself 
(“defined population”)

1.  Political subdivision (city, county, state)

2.  Institutional (HMO, employer, profession)

◆ Probability sampling enables statistical 
generalizability to the defined population



Population census

◆ A cross-sectional study of an 
entire population

◆ Provides the denominator data 
for many purposes (e.g., 
estimation of rates, assessing 
generalizability, projecting from 
smaller studies)

◆ A huge effort – people can be 
difficult to find and to count; 
may not want to provide data



National surveys conducted by NCHS

◆ National Health Interview Survey (NHIS) –
household interviews

◆ National Health and Nutrition Examination Survey 
(NHANES) – interviews and physical examinations

◆ National Survey of Family Growth (NSFG) –
household interviews

◆ National Health Care Survey (NHCS) –medical 
records

◆ National Immunization Survey (NIS) – telephone



2.2 How to use descriptive to character the 
distribution of  disease? 



Patient profile

◆ A 34-year-old female domestic worker who 
had recently emigrated from Southeast Asia
to the United States came to the emergency 
room with a 6-week history of cough, fever, 
night sweats, weakness, fatigue, and 
shortness of breath. Previously, she had been 
in good health. 



Patient profile

Cavitary lesions were visible on the patient's chest x-
ray. A smear of a sputum specimen revealed acid-
fast bacilli. Mycobacterium tuberculosis 
subsequently grew from cultures of the sputum, 
and these organisms were susceptible to all drugs 
tested. 

The patient was placed on an initial antibiotic 
regimen involving four drugs administered under 
direct observation by the health care provider. 



Patient profile

After 2 weeks of daily therapy, the patient improved 
clinically; she was switched to directly observed, 
four-drug therapy twice each week for the next 6 
weeks. The patient remained asymptomatic, and 
there was no evidence of bacilli in her sputum. Her 
treatment regimen was reduced to two drugs 
administered twice each week, and she remained 
under direct observation for an additional 16 
weeks.



Patient profile

◆ The patient resided with her husband and two 
young children in an apartment building. 
Tuberculin skin tests were administered to each 
of the family members at the time of the 
patient's initial diagnosis, and results were 
positive for the patient's husband and 3-year-
old daughter. 



Patient profile

◆ Although no evidence of clinically active tuberculosis 
was found in either the spouse or daughter, preventive 
therapy was administered to all three family members.
Skin testing of 54 other residents of the apartment 
building revealed one other infected adult, who lacked 
evidence of active disease and received preventive 
antibiotic therapy. None of the tuberculin skin tests 
administered to the patient ' s contacts at work were 
positive.



Descriptive epidemiology

◆ In this part, epidemiology measures are used to 
characterize the population distribution of 
tuberculosis. Toward that end, three basic 
questions can be asked:       

◆ (1) Who develops tuberculosis? 
◆ (2) Where does tuberculosis occur?
◆ (3) When does tuberculosis occur?



Figure 4-1  Schematic representation of the standard of
mensions used to characterize disease occurrence  



2.2.1Person

A basic tenet of epidemiology is that diseases 
do not occur at random. In other words, not 
all persons within a population are equally 
likely to develop a particular condition.



Person

◆ Variation of occurrence in relation to personal 
characteristics may reflect differences in level 
of exposure to causal factors, susceptibility to 
the effects of causal factors, or both exposure 
and susceptibility. 



Personal

◆ Age
◆ Race
◆ Gender 
◆ Education and income, marital status, and 

occupation, is contingent on the availability of 
data.



Age

◆ Age is perhaps the most important factor 
because there is greater variation in age-
specific disease rates than in rates defined by 
almost any other personal attribute. For 
example, measles, mumps tend to occur most 
commonly in childhood.



4-2  Number of reported cases of tuberculosis by age in the United States.1997.(Data from 
CDC reported tuberculosis in the United States. 1997. July 1998)



Figure 4-3  Incidence rates for reported tuberculosis grouped by age in the United 
States.1997.(Data from CDC reported tuberculosis in the United States.1997. July 1998)



◆ Factors contribute to the nonrandom 
relationship between incidence of tuberculosis 
and age.



◆ (1) The long latent period between infection and 
development of clinical symptoms means that the ages 
at detection of illness are expected to be skewed 
toward later life.

◆ (2) Because elderly individuals lived through time 
periods when the disease was more common, they are 
more likely to have been infected than younger 
persons (birth cohort effect).



◆ (3) Older persons are more likely to have other ill-
nesses (eg, cancer, diabetes mellitus) that may make 
them more susceptible to tuberculosis.

◆ (4) The decline in immune function associated with 
the normal aging process may increase susceptibility.

◆ (5) Elderly persons are more likely to live in closed 
communal settings that are conducive to the spread of 
tuberculosis.



Race

◆ Persons with different race and ethnicity 
have different genetic factor, custom, 
natural condition and religion, which can 
lead to different diseases.



Race 

Figure 4-3  Incidence rates for reported tuberculosis grouped by race and ethnicity in the 
United States.1997.(Data from CDC reported tuberculosis in the United States.1997. July 
1998)



◆ Tuberculosis is a disease that is associated with 
socioeconomic disadvantage. The combination 
of crowded housing, poor nutrition, inadequate 
access to preventive and therapeutic medical 
services, alcoholism, and injecting drug use, as 
well as any predisposing medical conditions, 
contributes to the high risk of tuberculosis 
among the poor. 



Sex

◆ numerous epidemiologic studies have shown 
sex differences in a wide scope of health 
phenomena, males generally have higher 
mortality rates than females .



Figure 4-5  Incidence rates for reported cases tuberculosis grouped by gender in the United 
States.1997.(Data from CDC reported tuberculosis in the United States.1997. July 1998)



◆ The higher occurrence of tuberculosis among 
males probably is related to differences in 
certain high-risk behaviors (eg, heavy alcohol 
consumption) as well as predisposing diseases 
(eg, AIDS, silicosis) between males and 
females.



2.2.2 Place

◆ Variation in the place of occurrence of a 
disease can be evaluated at the national level 
(eg, across countries), at the regional level (eg, 
across states), or at the local level (eg, across 
communities). 



Figure 4-6  Estimated Incidence rates per 100,000 person-years by tuberculosis in 
region of the developing world in 1997.(Data from CDC reported tuberculosis in 
the United States.1997. July 1998)



◆ Where the incidence rate of tuberculosis is rising 
most rapidly is sub-Saharan Africa, which surpassed 
the previous leader, Southeast Asia, in 1995. The high 
rates of tuberculosis in nonindustrialized nations are 
attributable to poverty, malnutrition, crowded living 
conditions, inadequate preventive and therapeutic 
programs, and, particularly in sub-Saharan Africa, the 
high prevalence of infection with HIV. 



◆ It is estimated that about two thirds of the 
persons who are infected with both tuberculosis 
and HIV live in sub-Saharan Africa. A growing 
proportion of tuberculosis occurrence 
worldwide is associated with HIV.



Figure 4-7  Incidence rates for reported tuberculosis grouped by state in the United 
States 1997.(Data from CDC reported tuberculosis in the United States.1997. July 
1998)



2.2.3 Time

◆�1�rapid fluctuation
◆�2�seasonally(diarrhea)
◆�3�periodicity

◆ Also addressed by examining trends in diseaase
◆ Incident overtime 



Time

Figure 4-8  Incidence rates for reported tuberculosis by years in the United States 
1980-1997.(Data from CDC reported tuberculosis in the United States.1997. July 
1998)



Figure 4-9  Percentage change in the incidence rates for reported tuberculosis 
grouped by 3-years time intervals in the United States 1981-1997.(Data from 
CDC reported tuberculosis in the United States.1997. July 1998)



Factors contributed to the rise of
this disease 

◆ (1) The emergence of a highly susceptible population 
of persons infected with HIV

◆ (2) Lapses in infection control practices in institutional 
settings

◆ (3) Increases in the number of immigrants arriving 
from countries with high rates of tuberculosis 
occurrence

◆ (4) The emergence of strains of tuberculosis resistant 
to multiple antibiotics 



◆ In response to the rise in the occurrence of 
tuberculosis in the United States, a massive 
public health effort was mounted to reverse this 
trend 



◆ (1) Prompt identification of persons with 
active disease

◆ (2) Initiation of appropriate treatment for 
persons with active disease

◆ (3) Assurance that therapy is completed for 
persons with active disease



◆ (4) Tracing of the contacts of persons with 
active disease

◆ (5) Testing for infection among contacts
◆ (6) Completion of preventive therapy in eligible 

contacts.





◆ The effectiveness of public health interventions 
was suggested by the progressive decline in 
incidence rates for tuberculosis following 1992. 

◆ The argument that measures to control 
tuberculosis were responsible for the observed 
decline in incidence rates is strengthened by 
additional evidence. 



◆ 1)The rates of reduction were most substantial in areas 
that had the most successful control programs (as 
indicated by percentages of patients with elimination 
of organisms from sputum, completion of therapy for 
active cases, and tracing of contacts of active cases). 
2) The proportion of organisms resistant to multiple 
antibiotics declined, with the greatest drop in areas 
with the highest rates of therapy completion. 



2.4 endemic epidemic pandemic

The usual rate of occurrence for a disease in a 
population is referred to as the endemic rate.

A rapid and dramatic increase over the endemic 
rate is described as an epidemic rate.

Pandemic  world  wide epidemic



◆ A sudden, unexpected increase in the 
occurrence of a disease within a relatively 
limited geographic area 

◆ The affected patients have the same route of 
transmission and source of infection 

Outbreak



Figure 4-11  Schematic representation of the development of an 
epidemic disease over time 



Figure 4-12  Observed and expected numbers of reported tuberculosis in the United States 
.1980-1997.(Data from CDC. Reported tuberculosis in the United States.1997. July 1998)



BIAS

◆ systematic errors in collecting or interpreting data 
such that there is deviation of results or inferences 
from the truth. 

» selection bias:  noncomparable criteria used to 
enroll participants.

» information bias:  noncomparable information is 
obtained due to interviewer bias or due to recall bias



BIAS

◆ Bias results from systematic flaws in study design, 
data collection, or the analysis or interpretation of 
results.



Selection BIAS

◆ Selection bias
Hospital Mean duration Labor
deliveries of labor complications

Season
Summer 180 8.0 hr 7.8% (14/180)
Winter 240 10.5 hr 11.7% (28/240)



Selection BIAS

DELIVERIES Mean duration Labor
Hospt. Home All of Labor Complications

Season
Summer 180 20 200 8.0 hr 8.0% (16/200)
Winter 240 160 400 8.0 hr 8.0% (32/400)

Home deliveries were more common in winter.  Labor 
complications among home deliveries were low.  Women with 
prolonged or complicated labor attempt to reach the hospital no 
matter what season.  



Information BIAS

◆ Response bias - a systematic error that results when 
subjects respond inaccurately to an investigator’s questions

◆ Lushton County Medical Society commissioned a survey of 
community perceptions regarding physician impairment by 
alcohol or drugs. [Biomedical Bestiary.  Michael, Boyce & Wilcox] 

◆ Persons were asked for anonymous impressions regarding their 
personal physician.     



Information BIAS

1000 persons were randomly chosen from the 
community and sent a simple postcard
1. Is your physician’s medical judgment 

ever compromised by the use of alcohol or drugs? 0.4%
2. Does the physician drug or alcohol abuse threaten the 

professional image of physicians in Lushton? 78%
3. Are physicians who use drugs or alcohol a threat 

to their patients? 85%
98% response rate



Information BIAS

1000 original respondents re-interviewed after 12% 
of the licensed physicians in the county were cited 
for drug- or alcohol-related malpractice.  
1. Is your physician’s medical judgment ever compromised by the

use of alcohol or drugs? [0.4%] 8%
2. Does the physician drug or alcohol abuse threaten the 

professional image of physicians in Lushton? [78%] 80%
3. Are physicians who use drugs or alcohol a threat 

to their patients? [85%] 82%



Confounding

◆ a mixing of effects 
» between the exposure, the disease, and other factors 

associated with both the exposure and the disease
» such that the effects of the two processes are not 

separated.  



Confounding

◆ Confounding results when the effect of an 
exposure on the disease (or outcome) is distorted 
because of the association of exposure with other 
factor(s) that influence the outcome under study. 



Confounding
[Biomedical Bestiary:  Michael, Boyce & Wilcox, Little Brown.  1984]

Gambling Cancer

Smoking, 
Alcohol, 
other 
Factors

Observed association, presumed causation

Unobserved association
True association



Notifiable disease

A disease for which regular, frequent, and timely 
information on individual cases is considered 
necessary for the prevention and control of the 
disease.
such as tuberculosis: clinical manifestations can be 
serious, clear diagnostic criteria and effective 
treatments are available, and the risk of interpersonal 
transmission is high, complete reporting of diagnosed 
cases obviously is crucial. 



LAB
Discuss Class 1



1. What could epidemiologic research  contribute 
to basic knowledge about disease?for each 
aspect, what clinical measures can be used 
(only discuss what  we learned in second 
section) ?



◆ Question 2: 
◆ 1)Which is the best measure to estimate the rapidity with which 

new cases of asthma develop among school-aged children?
◆ 2)Which is the best measure to estimate the proportion of 

nursing home residents that is clinically depressed?
◆ 3)Which is the best measure to estimate the typical longevity 

after diagnosis of patients who have experienced a stroke?
◆ 4)Which is the best measure to estimate the likelihood that 

women who start postmenopausal hormone replacement 
therapy will develop breast cancer within 10 years?



◆ What could epidemiologic research  contribute 
to basic knowledge about disease?

◆ Notice: First discuss what aspects of basic 
knowledge should be included about a disease.

◆ Second , for each aspect, what clinical 
measures can be used (only discuss what

◆ we learned in second section) ?
◆



◆ The field of descriptive epidemiology classifies the occurrence 
of disease according to the variables of person

◆ (who is affected), place (where the condition occurs), and time 
(when and over what time period the condition has

◆ occurred). A descriptive epidemiologic study is one that is “. . 
.concerned with characterizing the amount and

◆ distribution of health and disease within a population.”



◆ Question 3: 
◆ a workforce of 10,000 employees among whom 1000 workers are detected 

with diabetes mellitus during the initial screening and 45 new diagnoses are 
detected at a subsequent annual screen I year later.

◆ Estimate the prevalence of diabetes mellitus in the population of this 
workshop.

◆ Estimate the incidence rate (per person-year) of new case development in 
the population, assuming no entries from or losses of patients and no deaths 
from other causes.



4.Design a cross-section study on allergy 
prevenance  in 2017 MBBS students

TOPIC
AIM
METHOD  
ANAYLYSIS:  
explanation





SUMMARY

◆ epidemiologic research has contributed to basic knowledge about AIDS:

(1) The techniques of surveillance were used to determine the 
patterns of HIV infection and occurrence of AIDS by person, 
place, and time.

(2) (2) Comparisons of affected and unaffected persons led to the 
identification of risk factors and ultimately to the suspicion that 
an infectious agent was responsible for the disease.

(3) Evaluation of tests for antibodies to HIV allowed improved 
diagnosis and prevention of spread by contaminated blood 
products.

School of public health, 
Southeast University 



(4) Studies of natural history helped to define the clinical course 

of the illness.

(5) Prognostic factors were determined through comparison of 

patients with favorable and un favorable outcomes.

(6) Finally, improvement in treatment was demonstrated through 

randomized controlled clinical trials.

School of public health, 
Southeast University 


