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Stupy QUESTIONS AND EXERCISES

Study Questiong and Exercises
1. Using your Own words, give 5 definition of epidemiology, Before you

2. associating the environment wig}, disease causaliry
b. use of viga] Statistics
C. use of natyra) €Xperiments
“\d. identification of specific agents of disease
QS/ xplain what js meant by the following tomponents of the definition of
cpidemiology:
2. determinangs
b. distriburiog

TEpresent an epiderjc.
C. What is the Purpose of surveillances
d. Give an example of 3 disease that has cyclic patterns.
€ What is the epidemic threshoq for a disease? [p, what sense is j; pos-
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'l_ CHAPTER 1 HISTORY AND ScoprE OF EPIDEMIOLOGY

the next week, read and review health-related articles available
al newspaper. Try to find the
keep a record of them and

8. During
on the Internet or in your local or nation

following terms used in newspaper articles;
describe how they are used:

epidemiology

epidemiologist

infectious disease

chronic disease

clinical trial
increased risk of mortality associated with
a natural experiment? Identify any recent exarm-

v’:hanges in legislation

a new medication

- op0 oR

9. What is the definition of
of natural experiments. To what extent migh

ples
increase th

to limit smoking in public places or to
ways be considered natural experiments?
Review Exhibit 1-2, Snow on Cholera. What do yo
purpose of each of the following observations by Snow?

a. “small white, flocculent particles” in the water from the Broad

speed limit on high-

u believe was the

Street pump
the location of cholera deaths as shown in Figure 1-12

people who died avoided the pump in Marlborough Street

had the water from the Broad Street pump
day occurred on the 1st of

=

and instead

o

d. “the greatest,number of atracks in any one

September, . . ."
e. “On September 8th—the day when the handle of the pump was
removed . . .” To what extent do you think removing the pump han-

dle was effective in stopping the disease outbreak?
ort the accomplishment of the four aims

11. How does quantification supp
of epidemiology?

12. How did Koch’s postulates contribute to the a
ogy? To what extent is identificarion of specific agent factors a prerequi-
site for tracking down the causes of disease outbreaks?

13. What are the characteristics that distinguish pandemic disease from
epidemic disease? Name some examples of notorious pandemics that
occurred in history. Why did the “Spanish Flu” of 1918 qualify as a pan-
demic? In giving your answer, be sure to distinguish among the terms

epidemic, pandemic, and endemic.

14. Identify some infectious diseases that could rea
during the 21st century. \What conditions do you believe exist at present

dvancement of epidemiol—

ch pandemic occurrence
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'Im CHAPTER 1 HISTORY AND ScoPE OF EPIDEMIOLOGY

EXHIBIT 1-2 continued
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FIGURE 1-13 The 1849 cholera outbreak in Golden Square
district, London. Fatal attacks and deaths, August 31-September 8.

Source: Data from Table I, Snow J. Snow on Cholera, p. 49, Harvard
University Press, © 1965.

day the attacks fell from one hundred and forty-three to one hundred and
sixteen, and the day afterwards to fifty-four . . . The fresh attacks contin-
ued to become less numerous every day. On September the 8th—the day
when the handle of the!pump was removed—there were twelve attacks; on
the 9th, eleven; on the 10tH, five; on the 11th, five; on the 12th, only one;
and after this time, there were never more than four attacks on one day.
During the decline of the epidemic the deaths were more numerous than
the attacks, owing to the decrease of many persons who had lingered for
several days in consecutive fever (Figure 1-13). Bl

Source: Reprinted from Snow |. Snow on Cholera. Cambridge, MA: Harvard University Press:
1965:38-51.

cholera occurred. This epidemic was in an area that consisted of two-thirds of
London’s resident population south of the Thames and was being served by both
companies. In this area, the two companies had their water mains laid out in an
interpenetrating manner, so that houses on the same street were receiving their
water from different sources.?
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'm% CHAPTER 3 MEASURES OF MORBIDITY AND MORTALITY

Study Questions and Exercises

efine the following terms:
crude death rate

age-specific rate

cause-specific rate

proportional morrality ratio (PMR)

maternal mortality rate

infant mortality rate

neonatal mortality rate

fetal death rate and late fetal death rate

i. fetal death ratio

. perinatal mortality rate

postnegnatal mortality rate

crude bjirth rate

generallfertility rate

. age-adjusted (standardized) rate

. direct method of adjustment

. indirect method of adjustment

. standardized mortality ratio (SMR)

2. Using Table 3A-1, calculate age-specific death rates for the category of
malignant neoplasms of trachea, bronchus, and lung. What inferences
can be made from the age-specific death rates for malignant neoplasms of
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trachea, bronchus, and lung?

Table 3A-1 Malignant Neoplasms of Trachea, Bronchus, and Lung
Deaths by Age Group, United States, 2003

Malignant Neoplasms of Trachea,
Bronchus, and Lung* Deaths

! Age (Years) Population

25-34 39,872,598 154
35-44 44,370,594 2,478
45-54 40,804,599 12,374
55-64 27,899,736 30,956
65-74 18,337,044 49,386

* Includes ICD-10, 1992 codes C33-C34.

Sources: Data are from Hoyert DL, Heron MP, Murphy SL, Kung H. Deaths: Final Data
for 2003, National Vital Statistics Reports, Vol 54, No 13, p. 30. Hyattsville, MD: National
Center for Health Statistics; 2006; and from Heron MP, Smith BL. Deaths: Leading
Causes for 2003, National Vital Statistics Reports, Vol 55, No 10, p. 92. Hyattsville, MD:
National Center for Health Statistics; 2007.
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a. Calculate the crude death rates (per 100,000) and the cause-specific death
rates (per 100,000) for accidents, malignant neoplasms, and Alzheimer’s
disease. Repeat these calculations for males and females separately.

. What are the PMRs (percent) for accidents, malignant neoplasms,
and Alzheimer’s disease? Repeat these calculations for males and

fernales separately.
c. Calculate the maternal mortality rate (per 100,000 live births).
d. Calculate the infant morrality rate (per 1,000 live births).
e
f.

Calculate the crude birth rate (per 1,000 population).
Calculate the general fertility rate (per 1,000 women aged 1544

years).

he population of Metroville was 3,187,463 on June 30, ZEB. During
the period January 1 through December 31, 2013, a total of 4,367 city
residents were infected with HIV. During the same year, 768 new cases
of HIV were reported. Calculate the prevalence per 100,000 population
and incidence per 100,000 population.

6. Give definitions of the terms prevalence and incidence. What are appro-
priate uses of prevalence and incidence data? State the relationships
. among prevalence, incidence, and duration of a disease.

@uppose that “X” represents the name of a disease. An epidemiologist
tonducts a survey of disease “X” in a population. The prevalence of
disease “X” among women is 40/1,000 and among men is 20/1,000.
Assuming that the data have been age adjusted, is it correct to conclude
that women have twice the risk of disease “X” as men? Explain.

. The following data regarding alcohol drinking status among persons in
the United States were reported for 2005:

Number in thousands

All persons 18 years of Current regular alcoholic
age and older beverage drinkers

Male 104,919 59,300
Female 112,855 44,373

_ What is the sex ratio of male to female regular alcoholic beverage
drinkers?

. What proportion (percent) of regular alcoholic beverage drinkers are
women?

. Whar is the prevalence per 1,000 of regular alcoholic beverage drink-
ing among men only, women only, and the total population aged
18 and older?
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9. During 2005, the following statistics were reported regarding the
frequency of diabetes, ulcers, kidney disease, and liver disease:

Diabetes 7% of adults had ever been told by their doctor that they had diabetes
Ulcers 7% had ever been told by their doctor that they had an ulcer
Kidney 2% had been told in the past 12 months that they had kidney disease

Liver 1% had been told in the past 12 months that they had liver disease

Which of the foregoing statistics were stated as incidence data and which
as prevalence data?

a. Diabetes

b. Ulcers

c. Kidney disease

d. Liver disease

10. The National Health Interview Survey reported the percent of respon-
dents with a hearing problen) by age group during 2005:

Age (years) Reporting a hearing problem, %
18-44 8.2
45-64 19.2
65-74 30.4
75+ 48.1

Would it be correct to state that the risk of hearing loss increases with

age? Be sure to explain and defend your answer.

11. During January 1 through December 31, 2008, epidemiologists con-
ducted a prevalence survey of type 2 diabetes; 500,000 cases were derected
in a population of 10,000,000 persons. It was known that the incidence

_ of diabetes in this population was 10 per 1,000. Estimate the percentage
\of the prevalent cases that were newly identified during the year.

12. JThe sex rario for the entire United States was less than 100, indicating

that there were more females than males. The sex ratio at birth exceeded

1.0, denoting a greater number of male births to female births. How

could one account for the difference between the sex ratio for the United

States and sex ratio at birth?
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Conclusion

This chapter covered a variety of types and sources of data used in epidemio-
logic research. Epidemiologists need to find the best quality of data in order
to describe the distribution of morbidity and mortality in a population or to
conduct studies of disease etiology. To assess the potential utility of data, one
needs to consider the nature, availability, representativeness, and completeness
of the dara. The criterion nature of the dara includes whether the dara are from
vital statistics, case registries, physicians’ records, surveys of the general popula-
tion, or hospital and clinic cases. The criterion availability of the data relates to
the investigator’s ability to gain access to the data. The criterion representative-
ness or external validity refers to generalizability of findings to populations other
than the one from which the data have been obtained. Related to the extent of
population coverage is the criterion completeness of the data, which refers to the
thoroughness of jdentification of all cases with a particular health phenomenon,
including subclirfical cases. The criterion strengths versus limitations denotes the
utility of the datd for various types of epidemiologic research.

Some of the diverse sources of epidemiologic dara include statistics compiled
by government, industry, or organizations such as the United Nations. Much
progress has been made in the development of computerized databases and the
Internet; a helpful starting point for epidemiologic research studies is a system-
atic retrieval of information from computerized bibliographic sources. Examples
of epidemiologic data are those derived from the vital registration system, reports
of absenteeism from work or school, disease registries, morbidity surveys of the
general population, hospiral statistics, and census tracts. Epidemiologic data
from these sources have many valuable applications, including development of
descriptive studies of trends in disease and analytic studies of disease etiology.

Study Questions and Exercises

Are you able to define the following?
a. disease registry
b. National Health Survey
c: NHANES I and HHANES
2./ What is likely to be the best routinely available data source for each of the
following kinds of studies?
a. incidence of influenza in the United States
b. cancer morbidity
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STUDY QUESTIONS AND EXERCISES W]

c. congenital malformations

d. prevalence of selected disabling conditions

e. work-related accidents

f. precursive factors for hearr disease among college graduates

g. ethnic differences in mortality

eath certificates are an important source of information for epidemio-
fogic studies. In the United States, death certificates have which of the
following advantages (circle all that apply):

a. There is a uniform national system of collection and coding.

b. The cause of death is usually confirmed by autopsy.

c. The international coding system for cause of death has remained con-

stant since 1900.

d. Data collection is comprehensive; virtually no deaths o unrecorded.

e. The decedent’s personal physician always completes the form and can

_—~. add his or her own knowledge of past illnesses.

4, Which of the following data sources are best able to provide numerator

data for the calculation of incidence of death by gunshor?

a. hospital discharge survey

autopsy or coroners’ records

National Health Survey

. disease registries

prepaid group practice insurance programs

5.) An abrupt drop in mortality due to a specific cause is observed from one
year to the next. Identify at least three possible reasons for such a change.

6. Pick up the local newspaper and search for an article on a recent medical
finding or public health issue. Conduct a Medline search to find relevant
published articles on the same topic.

7. Access the University of Pittsburgh’s “Guide to Locating Health Sta-
tistics” on the Internet. Determine five vital statistics on your city or
county: income, education, health care, land, and mortality rates.

0 State funding for a childhood injury prevention program has just
become available. To gather baseline data on childhood injuries, the
staff is discussing whether to conduct a survey or establish a surveil-
lance system. Discuss the advantages and disadvantages of these two

n a0 o

approaches.

9. During the previous six years, one to three cases per year of Kawasaki
syndrome had been reported by a state health department. During the
past 3 months, 17 cases have been reported. All but two of these cases

have been reported from one county. The local newspaper carried an
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CHAPTER 7 STUDY DESIGNS: COHORT STUDIES

differences in designs, and practical considerations in the operation of cohort

s. Relative risk, a measure of interpretation, was defined and illustrated.

Finally, the chapter concluded with many examples of cohort studies, a review of
the related topic of nested case-control studies, and a comparison of OS designs.

Study Questions and Exercises

4.

(s

7.

8.

between these two terms.
G

3) A cohort study was conducted to study the association of coffee drink-

0 Define in your own words the following terms:

a. Cohort

. Cohort effect

Population-based cohort

. Exposure-based cohort

Comparison groups in cohort tudies

Prospective cohort study

. Retrospecrive cohort study

W Mmoo o o

. Ambispective cohort study

What are secular trends and cohort effects? Explain the relationship

Explain what is meant by the term relative risk and explain how it is used

in cohort studies.

Describe the essential differences between life tables and survival curves.

ing and anxiety in a population-based sample of adults. Among 10,000
coffee drinkers, 500 developed anxiety. Among the 20,000 noncoffee
~ drinkers, 200 cases of anxiety were observed. What is the relarive risk of

“anxiety associated with coffee use?
/How is a case-control study different from a retrospective cohort study?

List the key criteria that, in general, would influence you to select one

approach over the other.
Are relative risks of 2.0 and 0.5 the same or different in strength of
association?

Cohort studies have some advantages over case-control studies in terms

of the confidence with which their results are viewed. Suppose there have

been four case-control studies of an exposure—disease association and
that the range of the odds ratios is from 28.0 to 49.0. Would you advo-
cate a cohort study? Justify your answer.
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Study Questions ang Exercises

4 @ Calculare the etiologic fraction when the RR for disease associated with a
1 iven exposure is 1.2, 1.8, 3, and 15.
ﬁhe impact of an €Xposure on a population does not depend upon:
a. the strength of the association berween exposure and disease.
b. the prevalence of the exposure.
¢ the case farality race,
d. the overall incidence rate of disease in the population.
The next seven questions (3-9) are based on the following data: The
death rate per 100,000 for lung cancer is 7 among nonsmokers and 7]
among smokers. The death rate per 100,000 for coronary thrombosis
is 422 among nonsmokers and 599 among smokers, The ‘prevalence of
smoking in the population s 55%. (If necessary, refer to the chapter on
ohort studies for formulas for RR))
3. atis the RR of dying of lung cancer for smokers versus nonsmokers?

What is the RR of dying of coronary thrombosis for smokers versus
nonsmokers?

| What is the etiologic fraction of disease due to smoking among individu-
als with lung cancer?
@\What is the etiologic fraction of disease due to smoking among individu-

als with coronary thrombosis?
%What is the population etiologic fraction of lung cancqr due to smoking?

What is the population etiologic fraction of coronary thrombosis due to

smoking?
@On the basis of the RR and etiologic fractions associated with smoking
from lung cancer and coronary thrombosis, which one of the following

statements is most likely to be correcr?

a. Smoking seems much more likely to be causally related to coronary
thrombosis than to lung cancer.

b. Smoking seems much more likely to be causally related to lung cancer
than to coronary thrombosis,

¢. Smoking seems to be equally causally related to both lung cancer and 3
coronary thrombosis. i

d. Smoking does not seem o be causally related 1o ejther lung cancer or
coronary thrombosis.

€. No comparative statement is possible between smoking and lung can-
cer or coronary thrombosis,




