Lesson 9.8 Instructor Guide

MODULE 9: EPIDEMIOLOGY

OVERVIEW

BIG IDEA

Understanding risk requires us to quantify the
incidence of the outcome in the exposed
group and non-exposed group, then compare
the two values.

OBIJECTIVE
9.8: Quantify the relationship between two

variables using relative risk.

AGENDA

1. Influenza & the Flu Vaccine
2. What is Relative Risk?

3. Relative Risk Practice

4. Limitations

5. Calculate RR

HOMEWORK

Be the Teacher! Explain the meaning of
relative risk as if you were speaking to a 6th
grader. How do you calculate it? What does it
mean? Why is it useful?

LESSON 9.8
Relative Risk

SUMMARY:

This lesson will instruct students to calculate relative risk, an
advanced level, yet simple and intuitive concept that allows
students to understand the relationship between variables on
a quantitative level. Students will begin with a familiar example
of the flu to familiarize themselves with a 2x2 table. They will
then review notes explaining relative risk and walking through
the calculation. Finally, they will have a chance to practice it
and discuss limitations and possible stumbling blocks to using
it in studies.

STANDARDS:

IL Learning Standard 22.A.5b: Evaluate the effectiveness of health
promotion and illness prevention methods using data from actual
situations (e.g., impact of worksite health promotion programs).
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MOODULE 9: EMDEMIOLOGY LESSON 9 8

Relative Risk

Obj. 9.8: Quantity the relationship between two variables using relative risk

Influenza & the Flu Vaccine DO NOW: Ask students, “How else could you
Today you will learn about the 2x2 contingency table, a tocl used By epidemiciogits to organine R H H

data in order to quantify relatiorships Setween variables. Use the table befow 10 arswer the organlze thIS data? What Is true Of 27’456

questions that fallow. people in this sample population? What

percentage of people did get the flu vaccine vs.
did not? (need a calculator for this, or they can

e 1,934 18,567 estimate)”
fo 1,91 ;
Got annual flu o e
<1 200

1. Descride the data shown in the table.

2. What can you learn from this information?

3. How might you determine the refationship Between the two variables in this data?

9 Relative Risk NEW INFO:
e What Is 3 242 contingency table?
A 232 contingency table s used In stasistics %o organiae and display the frequency of varisbles. A For more information on this, see: http://
e e b practice.sph.umich.edu/micphp/epicentral/
22 Contingency Table relative risk.php
Outcome No Outcome Total
Risk Factor a b a+h
No Risk Factor el d ced
Total arc bed arbeced

$0 how can we use 3 2x2 table 10 quantify the relstiorahip Setween variables?
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One calculation that sllows us to put a numerical value on this relstionship is called the relative risk

Belattve Risk (RRE A ratio of the probabiity of the event (outcome variable) occurring in the esposed
[risk factor) group to the probabily of the cutcome occurring in 8 non-exposed (no risk factor) group,

incidence rate in exposed group

incidence rate in unexposed group

Steps to calculating RR:

Sen 1 Focus on the risk factor row (1" row) [Le., a2t vaccinated)
D02 2: Calculate the incidence rate of the cutcome [Le., Mu] for these who have the risk factor

Incidence fior RISK FACTOR growp: alasd) =X

260 3. Focus on the NO risk factor row (2™ row) [Le., vactinated|
S22 4 Gilodlate the incidence rate of the cutcome for those who are do mot have the risk factor

Incidence Calculation for NO RISK FACTOR group: c/lced) =Y
S22 5. Use the two calculations 10 fnd Relative Risk (RR)
Relative Risk Cakulation: X/Y = [a/{a+d]] / [c/iced))

What does my RR volue mean?

RR =17
There is no association.
The incidence in the risk foctor group ond no risk foctor growup were the same

RR>1

There ks an association. (Le., RR = 1.5 might indicate a strong assocation)
The risk foctor group & 1.5 times more likely 10 experience the cutcome thon the
non-visk foctor group. (SO% more likely)

RR<1
There is an inverse ssscciation (l.e, RR = B indicates an invene relstionship-the non-risk factor
£roup was actually more likcely to have the cutcome, In other words, » relationship opposte
of the hypothesized one Is occurring.)
The risk foctor group & only 0.8 times as likely 10 experience the outcome than the
non-risk foctor group. (20% less kely)

NEW INFO:

Explaining the meaning of the resulting relative
risk number can be quite confusing for students
if they do not recall that relative risk is really just
a ratio, comparing incidence in an exposed
group vs. incidence in a non-exposed group. This
will help them understand that an RR =1 shows
that the top and bottom of the fraction are
equal, or there is a 1:1 ratio. In other words, the
outcome occurs equally often in both groups
despite the presence of the factor/exposure.
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5}) Relative Risk Practice

Practice Problem #1:

A university Is plioting 3 mandatory health education course for Incoming freshmen. In the first
year, half of the students take the course and the university decides 10 compare their health
ovicomes with those of the students who did not take the course. A small sample agrees 50 tale »
folow up survey four years later. One outcome studied is the rate of obesity in the two groups. Use

the data below to calculate relative risk for obesity based on taking a health education course. THINK:
Obese Not Obese
Did not take health education course 35 ]22 Calculation:
I seion o 21 | 137 | [a/(a+b)1/[c/(c+d)]
1. Calculate the Inckdence of cbesity for the risk factor group (those who did not take 3 health = [35/(35+122)]/[21/(21+137)]
education course):
=.222/.133
2. Calculante the incidence of obeity for the non-risk factor group (those who tock the health
education course): =1.67
3. Calcuate the relative risk (RR = 1.67 means that those who did NOT take a
health education course are 67% more likely to
be obese than those who DID take a health
education course)
4, Write the relative rigk in the form of 3 statement:
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With 2 partaer, discuss and list below the possible imitations of common errors that may come DISCUSS: A relative risk calculation can only be
with the relative risk calculation., done for a cohort study or a clinical trial. A case
control study could be analyzed using a different
measure called the odds ratio. Relative risk can
only show that two variables are associated, it
cannot prove a causal relationship. Relative risk
requires large sample sizes to achieve statistical
significance.

V Calculate RR
A

ASSESS:

Caloulate relative risk for the folowing example:

Calculation: [a/(a+b)]/[c/(c+d)] = [38/(38+44)]/

Sleep Deprived Not Sleep Deprived [12/(12+18)] - 46/4 =1.15
Use social media 38 ‘ 44
Do not use soclal media 12 | 18 I (RR = 1.15 means that those who use social

media are 15% more likely to be sleep deprived
than those who do not use social media)

Relative Risk:

HOMEWORK:
The purpose of this assignment is to give
students time to process the concepts they
o learned and simplify them. If students are still
“2| Be the Teacher! having difficulties, this assignment will help
them break it down, or serve as a red flag that
they need more help and/or practice.

Explain the meaning of Relative Risk as if you were speaiing to a 6th grader. Be sure 1o write our
your explanation and include answers 10 the guestions: How do you calculate it? What does it
mean? Why Is it useful?
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