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Introduction

The main purpose of these exercises is to give practical examples of the use of the Epi Info'
software package. They also provide reinforcement of epidemiological and statistical
principles. It is assumed that students will have received at least an introductory teaching
session on Epi Info, in particular the ANALYSIS section. It is also expected that students
will have some basic knowledge of epidemiological concepts and methods. The instructors
will have to judge, depending on the needs and prior knowledge of each group, the required
amount of instruction necessary before attempting to work on these exercises. It is possible
to follow these exercises using a self teaching approach, provided that the student has a basic
knowledge of epidemiology. A combination of an epidemiology text and the Ept Info
manual should be sufficient, but access to an expenienced Epi Info user and/or someone with
experience in epidemiology would be advantageous.

It is essential to have access to a an IBM compatible microcomputer and the Epi Info
software. It is preferable to load the datasets into the computer's hard disk and, for simplicity

of operation, into the same directory as the one in which Epi [nfo resides.

Data for these exercises is provided on one diskette, with one data set per exercise, as
follows:

Exercise I Photosensitivity among petrochemical refinery workers (dataset
PHOTOS.REC).

Exercise [ Melanoma in Relation to Fluorescent Light Exposure (dataset
MELANOMA REC).

Exercise 1Y  Hearing loss among coal miners (dataset HEAR.REC).

Exercise [V Alzheimer’s Disease and Aluminium in Drinking Water (dataset
ALZHEIM.REC).

Exercise V. Lung cancer among asbestos miners (dataset ASBES.REC).

' EPI INFO version 6.02 (CDC/WHO, 1994)




This document is available with a diskette which contains all relevant files but not the EPI
INFO programme.

The programme, LOGISTIC?, which is an Epi Info compatible program for performing

logistic regression, is also included. This consists of the programme itself
(LOGISTIC EXE), and its documentation (LOGISTIC.DOC).

September 1995

? LOGISTIC, version 3.03E (Dallal GE, 1992)




[—PHOTOSENSITMITY AMONG PETROCHEMICAL REFINERY WORKERS

EPI INFO TEACHING MODULES

EXERCISE 1 - PHOTOSENSITIVITY AMONG PETROCHEMICAL
REFINERY WORKERS (File: PHOTOS.REC)

INSTRUCTOR'S NOTES

The purpose of this exercise is to illustrate an analysis of dose response in a cohort study.
It uses simple Epi Info commands, which students will have been introduced to before the
exercise. These include commands to create new variables and graphs, TABLES and
FREQ commands, and using IF staterents.

You are a consultant epidemiologist doing a study of exposure to complex
hydrocarbons in a petrochemical refinery. Data were collected on
termination of employment from a sample of the workforce. The study
was set up after several workers complained of skin rashes apparently
made worse by exposure to sunlight. (photosensitivity). A self
administered questionnaire was given to those subjects who were selected,
and data was complemented with employment records.

An occupational hygienist provided information on exposure according to
occupation (based on an arbitrary: scale, where 1 = Very Low and 100 =
Very High). A summary table is given below:

occupation occupation exposure
code level

Manager ' 1
Fitter 40
Plant operator 60
Other manual worker 20
Engineer 10
Clerical worker 5

Data for this exercise has been entered in the Epi Info dataset
PHOTOS.REC, as follows:

1D {mumeric) id code

SEX (string) sex (M/F)

AGE (numeric) age in years

START (date) start of employment
END (date) end of employment
OCCUP (numeric) occupation code
PHOTOS (string) photosensitivity (Y/N)
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EP! INFO TEACHING MODULES

Question 1 Create a cumulative exposure index of the form:
Cumulative Exposure = exposure index * duration of exposure.

(Epi Info code in italics).
Create new variables:

define expos ##
define time ####
define cumexp Hi###HH

Allocate exposure levels to the different occupation groups:

if occup=1 then expos=]
if occup=2 then expos=40
if occup=3 then expos=60
if occup=4 then expos=20
if occup=35 then expos=10
if occup=6 then expos=5

Make variable time as the number of days from start to end of employment:

time = end - start

Create cumulative exposure index:
CUMEXP = expos * time
Note that there 15 no Epi Info output associated with this step. A series of new variables
have been constructed. This can be verified using the command BROWSE.
Make variable time as the number of days from start to end of employment:
time = end - start
Create cumulative exposure index:

cumexp = expos * time

Page 2 —— WORLD HEALTH ORGANIZATION — WHO/EHGRE.1 5




[—PROTOSENSITIVITY AMONG PETROCHEMICAL REFINERY WOCRKERS

¢ Question 2 Divide cumulative exposure into high and low to obtain the relative risk
of photosensitivity for those subjects with high exposure compared to
those with low exposure.

The simplest way to achieve this is to obtain the mean value for
cumulative exposure (33720) and create two groups, one of those below
the mean and the other of those above.

We use the command FREQ CUMEXEP, and the output will be useful for question 3 as well:

Jfreq cumexp

Create new variable for high/low exposure:

define exposed string 1

Divide into lower exposed and higher exposed groups:

LN

if cumexp < 33720 then exposed="-" else exposed="+"

An abridged version of the freq cumexp output is as follows:

] Sum = 75532R4.00
Mean = 33719.88
Standard deviation = 25570.23

WORLD HEALTH ORGANIZATION — WHO/EHG/S6, | 5 — page 3




EPl INFO TEACHING MODULES

The command to obtain a relative risk of photosensitivity for those with high exposure is:
tables exposed photos
The Epi Info output of this command is:

 PHOTOS
EXPOSED I Total

Single Table Analyszis
Odde ratio o 3.44
Cornfield 95% confidence limits for OR 1.78 < OR < 6.67

Relative risk of (PHOTOS=+} for (EXPOSED=+) 2.23

Greenland, Robins 95% conf. limits for RR 1.49 < RR <« 3.35

(Biometrics 1985;41:55-68)
Ignore relative risk if case control sgtudy.

Chi-Sguares  P-values

Uncorrected: ©0.00004825 <---
Mantel-Haenszel: 16.43 0.00005037 <---
Yates corrected: 15.32 0.00009058 <«---

Note that photosensitivity (PHOTOS) was coded as Y/N and Epi Info converted this to +/-.

Epi Info provides calculations for both relative risk and odds ratio. As this is a cohort
study, relative risk is the correct measure to use, Students will need to understand which
measure i3 appropriate and why. The relative risk is 2.23, which is statistically significant
(the 95 % confidence interval does not include one).
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I—PHOTOSENSITIVITY AMONG PETRCGCHEMICAL REFINERY WORKERS

Question 3  Divide cumulative exposure into four groups to check for a dose response
relationship and comment on the results.

Using the cumulative percentage in the output from the command FREQ CUMEXP,
we can easily divide the cohort into four exposure groups of similar size:

CUMEXP | Freq Percent

7553254.00
33719.88
Standard deviation 25570.23

To investigate dose response we can use the cutoff points obtained above:

define dose ##

dose 1=0-25% 2=23-50% 3=50-75% 4=75-100%

WORLD HEALTH ORGANIZATION — WHO/EHGS6. 15 — page 5




EPIINFO TEACHING MODULES

then:

if cumexp < 10460 then dose=1

if (cumexp >= 10460} and (cumexp < 27740) then dose=2
if (cumexp == 27740) and (cumexp < 52280) then dose=3
if cumexp == 52280 then dose=4

Use the table command to obtain the dose response analysis:
tables dose photos

The output from this command is:

PHOTOS

Chi square
Degrees of freedom
r value 0.00000495 «---

With this information, we can obtain relative risks for each dose:

OR

.00 {reference category):
.28 :
.97

.97
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—PHOTOSENSITIVITY AMONG PETROCHEMICAL REFINERY WORKERS

These results suggest that there is a dose-response present; increasing dose is associated
with increasing incidence of photosensitivity. Strictly speaking, this is an exposure-
response, with exposure as a proxy measurement for dose. Is this result a true reflection of
the exposure-response relationship? A Chi-square test for hnear trend can be used to
determine this (assuming a linear relationship).

Using the STATCALC module in Epi Info we can perform the test for linear trend:

24 .256
0.00000

Chisq for linear trend
o value

The result is highly significant, so there is good reason to believe that these data truly
reflect an increasing exposure-response relationship between exposure to complex
hydrocarbons and incidence of photosensitivity. (Note that proper assessment of dose
response may require more sophisticated methods. See, for example: Maclure M &
Greenland S. Tests for trend and dose response: misinterpretations and alternatives. Am
1 Epidemiol 1992;135:96-104).

Note also that we could enter the mid-points of each cumulative exposure group as the
exposure score in STATCALC. Thus, the first exposure score is the mid-point between 930
and 10460 (i.e. 5695). The second is the mid-point between 10460 and 27740 (i.e. 19100),
and so on. This gives a Chi-square for linear trend of 21.434, and a highly significant
p value.

Question4  Comment on any other issues you feel are relevant.

In all epidemiological studies, investigators should be aware of possible sources of bias.
Possible sources of bias in this study include:

selection of subjects by unknown methods (selection bias)
self-reporting of photosensitivity (outcome measurement bias)

assumption that all persons with the same
occupation code had similar exposures (exposure measurement bias)

lack of allowance for potential confounders
(such as previous skin disease; drug use) (confounding)
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Dif;cussion of these possible bias may be useful in furthering students’ understanding of the
epidemiological approach to study design, data analysis and interpretation of results.

A goc?d start in data analysis is to familiarize oneself with the data by doing some basic
descriptive statistics. Examples relevant to this study are histograms and frequency
distributions of the relevant variables, for example:

Jreq sex age occup photos

histogram age

After creating cumulative exposures, one can see the occupational differences graphically:

Scailer occup cumexp

Notes; 1, Arithmetical operations are allowed in Epi Info date variables
(e.g. 25/01/90 - 10/01/90 = 15 days).

Beware of using Epi Info reserved words for variable names (e.g. “EXP” for
“exposure” will give rantime errors, since “EXP” means exponential).

Page 8 — WORLD HEALTH ORGANZATION — WHO/EHGS6.15




[=PHOTOSENSITIVITY AMONG PETROCHEMICAL REFINERY WORKERS

Sample Epi Info program (PHOTOS.PGM)

. To execute this program, simply type RUN PHOTOS from within ANALYSIS in Epi Info.
) If PHOTOS.PGM is in drive A: in your computer, the command is RUN A:PHOTOS.
Modify the first line if running from the hard disk (e.g. READ CAEPIS\PHOTOS).

read a:photos

* do descriptive stats

freq sex age occup photos

histogram age

¥ create new variables

define expos ##

define time ####

define cumexp #HHHH#HH

* define occupations: 1=manager 2=fitter 3= plant oper
* =other manual 5= engineer 6=clerical
P

if occup=1 then expos=]

if occup=2 then expos=40

if occup=3 then expos=60

if occup=4 then expos=20

if occup=>5 then expos=10

if occup=6 then expos=5

e

time = end - start ‘

cumexp = expos * time

* observe occupational differences

scatter oceup cumexp

* obtain mean and cutoff points to crate 4 exposure groups
freq cumexp

define exposed string 1 :

* divide into lower exposed and higher exposed group
if curnexp < 33720 then exposed="-" else exposed="+"
*obtain RR

tables exposed photos

*

*investigate dose response (use cutoff points obtained above)
define dose ##

* dose: 1=0-25% 2=25-50% 3=50-75% 4=75-100%

if cumexp < 10460 then dose=1

if (cumexp >= 10460) and (cumexp < 27740) then dose=2

if (cumexp == 27740) and (cumexp < 52280) then dose=3

if cumexp >= 52280 then dose=4

#*

* obtain table to calculate dose response
tables dose photos
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! EXERCISE IT- MELANOMA IN RELATION TO FLUORESCENT LIGHT
EXPOSURE AND OTHER RISK FACTORS
(File: MELANOMA .REC)

INSTRUCTOR'S NOTES

The purpose of this exercise 1s to illustrate the simple analysis of a case-control study. Jt uses
sirmple Epi Info commands and encourages the students to consider problems in the data. It also
gives them an opportunity to use STATCALC in Epi Info. Note that controls are coded 0 and
cases 1. This is common practice in coding data (as is 0 for unexposed and 1 for exposed) but care
15 required in interpreting the tables and the odds ratios that are obtained in ANALYSIS. The
lower row becomes ‘exposed’ and the upper rows ‘unexposed’. STATCALC specifies that the
data should be entered the other way round, as is usual in the presentation of case-control studies.
Thus students must think about the data and their findings and ensure that they make sense,

The data in the file MELANOMA REC are taken from a large case-control study of
melanoma. The data provided here give information on 99 cases and 99 controls, all
fernale, who worked in offices. The following list gives details of the variables in the
dataset:
D Person number
CASECON  Case or control 1 =case

0 = control
AGE Age in years
NAEVI Frequency of naevi on the body: 1 = more than average

2 = fewer than average

3 = about average
SKIN Skin colour 1 = Fair skin

| 2 =Dark skin’

EYE Eye colour ‘ 1 =Blue ,

2 = Green or brown
HAIR Hair colour 1 = Blende |

2 = Red or auburn

3 = Brown or black

. FLIGHT Fluorescent light exposure given in years at work exposed to fluorescent
lights being on during most of the working day

Note that some variables have values which have been set to missing in Epi Info so the
results will not always be based on 198 individuals.
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