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FOREWORD

This teaching resource has been prepared for the Programme for Promotion of Environmental
Health of the World Health Organization as a part of new activities to strengthen education, training,
and research in the field of Environmental Health. Teaching materials are often unavailable in
developing countries and this document has been prepared to help meet that need. In the
development of these practice exercises, a broad definition of “"environment” has been utilized in
keeping with the recommendation of the WHO planning group that teaching materials should reflect
the "effects that arise in the general population in the outdoor and indoor environment through air,
water, food, consumer products, or soil" (document WHO/EFP/83.42).

Problem-based group exercises have been contributed by a number of environmental
epidemiology experts, or adapted from studies reported in major epidemiology journals by researchers
in several counmies. In some instances, slight modifications have been made in the original data
reported to make them suitable for teaching purposes. The preparation of the final text was made
by Dr T. Kjellsrom, Division of Environmental Health, WHO, Dr N.V. Hicks, Oak Ridge Associared
Universities, USA, and Mr G. Torelli, Division of Environmental Health, WHO. The draft was
reviewed by the participants in the Consultation on Environmental Epidemiology Training, Geneva,
2 - 4 June 1991.

* % %

This training material is a contribution to the International Programme on Chemical Safety.

Financial assistance of the Government of Sweden in carrying out this project is gratefully
acknowledged.
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INTRODUCTION

"Why, - said the Dodo - the best way to explain it is to do it"

(Cartol, L. Alice’s Adventures in Wonderland, 1865)

Epidemiology is now widely recognized as an essential tool in efforts to achieve Health for All by the
Year 2000. In a World Health Assembly resolution in May 1988, the role of epidemiology in attaining health
for all was recognized. Member States were urged to make greater use of epidemiological data, concepts, and
methods in developing, monitoring, and evaluating health-for-all strategies. This recommendation recognizes
the lack of persons trained in epidemiological concepts and skills in most developing countries.

Because we believe as Dodo that "the best way to explain it is to do it", we have selected
epidemiological studies and collaborated with their authors in adapting those studies for teaching purposes.
At the beginning of each exercise there is a listing of student activities that are covered in the exercise.
Instructors may thus choose the exercise most appropriate for the material being introduced. The problem-
based group exercises are designed to be distributed, completed, and discussed by the students and their
instructor. Each part should be completed before the next part is distributed. The objective is to lead students
through the investigation process, providing them with only the amount of information that would realistically
be available at different points during a real study, and requiring them to develop the ability to “think
epidemiologically”,

It is recommended that these exercises be used in two ways: (1) divide a participant group of 20-30 into
small groups of 5-6 and have each group complete the same exercise (this approach is probably indicated for
participants with non-medical/non-ecpidemiological preparation); and (2) have each small group complete a
different exercise and report back 1o the total group their conclusions. If the latter approach is used (more
appropriate for participants with previous medical and/or epidemiological preparation), in our experience, time
constraints do not allow for each group 1o present their entire discussion, therefore, the group-report guidelines
provided at the end of this document should be used to provide consistency in reporting.

In order to promote consistency in teaching, each exercise is accompanied by an instructor’'s guide
emphasizing epidemiological principles, which vary according to the information available in each study, and
provides possible answers to the questions posed. The exercises may be used in conjunction with the WHO
manual Basic Epidemiology - Student’s Text (in press), in which case the instructor must make sure he/she has
covered in lecture the concepts necessary to complete the problems. Instructors are urged to work through the
exercises themselves before attempting 1o teach them.

This set of epidemiclogical exercises has been chosen to illustrate basic problem-oriented principles only,
in keeping with the needs of most developing countries. It is hoped that new exercises will be developed in
the future as new methodological issues evolve. We welcome members of the WHO Global Environmental
Epidemiology Network (GEENET) to submit exercises from their own experience that may be reviewed for
inclusion.
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SMALL GROUP REPORT GUIDELINES

Before each small-group discussion, each group should appoint a group recorder/reporter.
Following the group exercise, this person should be prepared to report the following
information to the entire group. Other members of the group should supplement his/her
report as indicated.

1.

2,

What was the study question?
What was the study design?
Who were the cases?
Who were the controls?
What kind of data was gathered?
What were the study findings?
What were the limitations of the study?
(Include possible biases, misclassifications, over-generalization of findings, etc.)
How may the study findings be used in establishing public health policy or programmes?

What other research needs to be done in this area?




vi

SYSTEMATIC APPROACH TO THE INVESTIGATION OF EPIDEMICS:

Sl A

= o~

Confirm the fact that an epidemic does exist.

Verify the diagnosis.

Maka a quick assessment of the patients.

Relate the cases in some way.

Formulate a tentative hypothesis.

Pilan and conduct a detailed epidemiological investigation:

who?
when?
where?

Analyse the data.

Formulate conclusion.

Put control measures into operation.
Write up a repon.




EXERCISE I - FOODBORNE OUTBREAK:
TYPE A BOTULISM DUE TO COMMERCIALLY PRESERVED PEANUTS
Prepared by Nancy V. Hicks, Ph.D.
April 1991
Based on the report by Chou J.H., Hwang, P,H, & Malison, M.D., An outbreak of type A

foodborne botulism due to commercially preserved peanuts.
International journal of epidemiology, 1988, 17: 899-902.

STUDENT PRACTICE EXERCISE

PART 1

Question 1 What should you do first?

Question 2  What further information would you want immediately?

Question 3  What type (or types) of causal agent might account for the outbreak?
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PART 2

You are told that there are 4'.m.aie and’3 fem
are Asian and native to the island.  You
k@epmg thcm ﬁlled w1th ink and mher chg‘

have any knﬂwn occupauonal exposures
had m) cxposurc o chcmxcals in’ thc: h:

Question 4  Summarize what you know about this outbreak at this point.
Question 5  What can you infer from this information?

Question 6 What else might you want to ask before eliminating some aspects of job
exposure as the agent in the outbreak?
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PART 3

Question 7  What information do you now wish to obtain? From whom? How?

Question 8  What other measures would help to confirm a diagnosis of botulism?




. Foodbome QOutbreak

vﬁnulatmn ! |

:'Semm spammens frmn 7 cases and stool fr
expusum) were negatlve for botulinal toxin. Two f:mployees who
testing had results consxstc:nt wnh botuhsm »

on both days. F

Question @  Construct a 2 x 2 table using these data.
Question 10  Calculate the attack rate. ‘d
Question 11 Calculate the case-fatality rate.

Question 12  Using the table shown in Question 9, calculate the relative risk associated
with eating in the factory cafeteria.
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PART 5

Question 14 Since you now have confirmatory evidence of botulism, should the
investigation be closed?

Question 15  If not, what additional steps should be taken?

Question 16  Are you convinced that you have found the causative agent for this outbreak?

Question 17  Can the investigation be closed at this point?

Question 18 What steps would you recommend to prevent this outbreak from occurring
again?




EXERCISE II - A STUDY OF SEVERE INFECTION
FROM BACTERIAL WATER CONTAMINANTS

Prepared by Linda Rosenstock, M.D., M.P.H.

February 1990

) Based in part on a report by Nesbitt, A, & Mirza, N.B. Salmonella Septicaemias in Kenyan
' children. Journal of tropical pediatrics, 1989, 35: 35-39.

STUDENT PRACTICE SESSION

PART 1 - INTRODUCTION

Question 1 Restate the main problem that needs to be studied, and state some
hypotheses that should be investigated.

Question 2  What kind of epidemiologic study would you suggest and why? During what
time period would you suggest the study to be undertaken?
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PART 2 - DEFINITION OF A CASE

Question 3  What are the advantages and limitations of this case definition?

Question 4  List the kinds of information you would like to obtain in your interviews with
the parent or guardian.
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PART 3 - CHOICE OF CONTROLS

Question 5  Discuss some of the considerations in choosing the control group - list the

advantages and disadvantages of community and hospital controls. Discuss
other ways of choosing hospital controls that might have been better.
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PART 4 - CASE PROFILE; RATES OF OCCURRENCE

Question 6

Question 7

On the basis of the information provided, what can you say about the rate of
salmonella septicaemia in hospitalized patients? Is this an incidence or

prevalence rate?

What can you say about the pattern of the age distribution for those getting
non-typhoidal septicaemia? How does this compare to those who get
typhoidal septicaemia?
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PART 5 - DESCRIPTIVE EPIDEMIOCLOGY

x
NAROBES X
o

Question 8

Question 9

What do you think about the geographical distribution of cases of the two
types of salmonella infection? Are they different? What hypotheses do you
have about the distribution?

Do you think that coming from Nyanza Province is a risk factor for developing
community-acquired saimonella septicaemia? What additional information
would you need to test the statistical significance of this possible risk factor?
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PART 6 - COMPARING CASES AND CONTROLS: PLACE OF RESIDENCE

Question 10 What can you now say about the factor, coming from Nyanza Province, in
terms of risk for becoming a case? ls it a causal factor? What hypotheses

do you have about these findings?
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PART 7 - COMPARING CASES AND CONTROLS: HYGIENE AND SANITATION

Question 11

Question 12

Calculate the odds ratio for each factor. Then, to assess statistical
significance, (i.e., the probability that the observed difference is due fo
chance) calculate the chi-square value and the p value.

What do you think about the role of these risk factors for becoming a case?
Are they important? How do they fit in with your main hypothesis? What
additional hypotheses could explain these findings?

What other kinds of information would you like to have available to compare
cases and controls?
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PART 8 - PUBLIC HEALTH RESPONSES

| 'Prowsicm of protectcd water ‘suppl
~ Province. The litle available data rom- Ccn‘
o icontammaunn of rivers and wells '

Question 13 What role can you as a health officer play in helping to assist in implementing
these recommendations? Whnch are most important? Which are most
feasible?

Question 14  Are there some other interventions you would recommend based on these
findings?




EXERCISE I - PESTICIDE POISONING:
AN OUTBREAK AMONG ANTIMALARIAL WORKERS
Prepared by Linda Rosenstock, M.D., M.P.H.
February 1990

Adapted from: Jeyaratnam, J. Pesticide poisoning among antimalarial workers.
In: Teaching epidemiology in occupational health, NJOSH/WHO, 1987.

STUDENT PRACTICE SESSION

PART 1 - INTRODUCTION

Question 1 How would you proceed to investigate this situation? What more would you
like to know, before getting started?
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PART 2

You learn that the pesnmde malathmn (an o
season, because: 1y the mosquito had. becom
pesucxde and 3) based cm much cxpen”“

-Fnday and Saturday than on. S

Question 2  What appears to be the main exposure problem in the episode described?

Question 3  What type of organizational investigations and plans would you do to
investigate this outbreak?

Question 4  What case definition of "poisoning" would you suggest?

Question 5  What do you think now about:

a) why there are more symptoms on Friday/Saturday than Sunday?
b) why there appears to be a problem with a pesticide that has apparently been
safely used in other antimalaria programs?
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PART 3

Question 6  What type of epidemiologic study is this survey?

Question 7  What are the advantages and weaknesses of:

a) this study design?
b) this case definition?
c) this sampling strategy?
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Question 8  What do you think about the overall response rate of 79%7? How could the
different response rates among job types influence your findings?

Question @ Based on these questionnaire results, how might you estimate the total
number of workers with at least one episode of poisoning within the whole
population of 7700 antimalaria workers during the recent spray season?

Question 10 What would you do next?




Pesticide Poisoning

PART 5

Question 11  What is the most important route of exposure (skin or fungs)?

Question 12 Do you think poor work practices and faulty equipment are the sole
explanation for the epidemic? What are other possible explanations? How

would you study these further? How would you measure individual exposure
more specifically? ‘
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Question 13 What do you think about these results - is any brand safe? Which brand(s)
might be causing the epidemic? Why might there be differences between

brands?
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PART 7 - CONCLUSIONS

Question 14 Name at least 3 things you would do now to deal with the epidemic.

Question 15 You learn that there may be problems with community children becoming ill.
How would you investigate this?




EXERCISE IV - EPIDEMIC ASTHMA

Prepared by Ruth A. Etzel, MD, Ph.D.
April 1991

Based on a report by ANTQ, J.M. et al. Community outbreaks of asthma associated with
inhalation of soybean dust. The New England journal of medicine, 1989, 320(17): 1097-1102

STUDENT PRACTICE SESSION

PART 1 - INTRODUCTION

Cluestion 1 What is asthma?

Question 2 Is this an epidemic of asthma? What further information do you need?

Question 3  Review of the hospital records reveals that the four hospitals treated 288

persons with asthma during the month of January 1986. Now can you
determine if this is an epidemic?

Question 4  Develop a preliminary case definition.




Asthma

Question 5 Do you now have sufficient information to determine if there is an epidemic
of asthma?
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Question 6  Using the attached graph paper, draw a bar-chan of the data tabulated above
(Table 2). What additional information does the bar-chart provide?

Question 7  What other information would be useful to characterize the epidemic?




Asthma







