
DOI: 10.1542/pir.33-10-473
2012;33;473Pediatrics in Review 

Katherine A. Connor
Risks and Odds Ratios

Research and Statistics : Quantifying Associations: Understanding Relative

 http://pedsinreview.aappublications.org/content/33/10/473
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

Pediatrics. All rights reserved. Print ISSN: 0191-9601. 
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2012 by the American Academy of 
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
publication, it has been published continuously since 1979. Pediatrics in Review is owned, 
Pediatrics in Review is the official journal of the American Academy of Pediatrics. A monthly

 by Rachel Boykan on October 10, 2012http://pedsinreview.aappublications.org/Downloaded from 

http://http://pedsinreview.aappublications.org/content/33/10/473
http://pedsinreview.aappublications.org/


Author Disclosure

Dr Connor has disclosed no financial

relationships relevant to this article.

This commentary does not contain

a discussion of an unapproved/

investigative use of a commercial

product/device.

Quantifying Associations: Understanding
Relative Risks and Odds Ratios
Katherine A. Connor, MD, MSPH

During a prenatal visit, the couple
asks you about the risks and benefits
of circumcision. They have heard that
circumcised boys are less likely to get
urinary tract infections (UTIs), but
they want to understand how much
the risk is decreased. In your literature
search, you find this article:

Craig JC, Knight JF, Sureshkumar
D, et al. Effect of circumcision on in-
cidence of urinary tract infection in
preschool boys. J Peds. 1996;128
(1):23–27.

This is a case-control study (n ¼
886) designed to determine whether
circumcision decreases the risk of symp-
tomatic UTI in boys younger than 5
years of age. Participants were re-
cruited from a large pediatric ambu-
latory center. The authors use odds
ratios (ORs) to report their results.
How can you use this information to
help answer the family’s question?

Relative risks (RRs) and ORs are
measures used to quantify associations
between an exposure and an outcome.
In epidemiology texts, exposures gen-
erally are environmental or infectious,
and outcomes may include death or
development of disease. In clinical tri-
als, the intervention being studied (eg,
a medication) is the exposure, and the
outcome is a specific clinical end point
(eg, resolution of symptoms).

Constructing a 2 3 2 Table
When assessing associations between
an exposure and an outcome, it is
helpful to construct a 2 � 2 table
(Table 1).

To determine whether the expo-
sure is associated with the outcome,

we must compare the risk of develop-
ing disease in the two groups. For ex-
ample, is circumcision (exposure)
associated with UTI (outcome)
(Table 2).

Risk
The absolute risk of developing dis-
ease is calculated by dividing the
number of people who develop dis-
ease by the total number of people
in a given exposure group (a/a þ
b). The absolute risk of UTI in
the circumcision group above is
5/5 þ 95 ¼ 0.05 or 5%. By itself,
the absolute risk in the exposed
group tells you only the magnitude
of risk in that group. It does not ac-
count for the degree of baseline risk
in the unexposed group. In other
words, it does not allow you to an-
swer the question of how much
more likely is a circumcised child
to have a UTI than an uncircum-
cised child. RRs and ORs can be
used to describe this kind of excess
risk.

The RR compares the probabil-
ity of an outcome in the exposed
group to the probability of the out-
come in the unexposed group [(a/
a þ b)/(c/c þ d)]. In our example,
the RR of UTI in the circumcised

Table 1. Standard 2 � 2
Table

Outcome

Disease
No
Disease

Exposure
Exposed a b
Not Exposed c d

Abbreviations

aOR: adjusted odds ratio
OR: odds ratio
RR: relative risk
UTI: urinary tract infection

Johns Hopkins University, Baltimore, MD.
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group is (5/5 þ 95)/(200/200 þ
800) ¼ 0.25. Therefore, a child in
the circumcised group is 0.25 times
as likely to develop a UTI as a child
in the uncircumcised group. In
other words, his risk of developing
a UTI is decreased by 75%.

Odds Ratio
Another way to describe associations
uses a proportion of odds known as
the OR. Odds represent a ratio of
the probability that an event will oc-
cur to the probability that it will not
(a/a þ b)/(b/a þ b) ¼ a/b. Odds
are not the same as probabilities.
For example, if one of four people
has freckles, the odds of having
freckles are 1:3, but the probability
of having freckles is 1/4. In our ex-
ample, the odds of developing
a UTI in the circumcised group is
5/95 or 0.05, meaning that 0.05 cir-
cumcised boys will develop a UTI for
every one who does not. Essentially,
the probability that a circumcised boy
will not develop a UTI is much
greater than the probability that he
will.

The OR represents the odds of an
outcome in one group compared
with the odds of that outcome in an-
other (a/b)/(c/d) ¼ ad/cb. In our
example, the OR comparing the
odds of developing a UTI in the
circumcised group to the odds of
developing a UTI in the uncircum-
cised group is (5/95)/(200/800) ¼
0.21. So, the odds of developing
a UTI are reduced by 79% with
circumcision.

Interpreting Relative Risks and
Odds Ratios

RR and OR are ratios; therefore, if
the RR or OR ¼ 1, the risk or odds
for exposed individuals is the same as
the risk or odds for unexposed indi-
viduals. When this occurs, there is
no evidence of association between
the exposure and the outcome. How-
ever, if the RR or OR is >1, the risk
or odds in the exposed group is
greater than the risk or odds in the
unexposed group. This finding is
a positive association. If the RR or
OR is <1, the risk or odds in the ex-
posed group is less than the risk or
odds in the unexposed group. This
finding is a negative association. Ad-
ditional statistics must be used to de-
termine whether an association
represents a statistically significant
difference between the two groups.

Choosing the Appropriate
Statistic

Which statistic researchers choose to
report their findings depends upon
the study question and design. RR
applies to studies that start with expo-
sures and end with outcomes (pro-
spective cohort, clinical trials). OR
applies to studies that start with out-
comes and look back to determine
exposure status (case-control, retro-
spective cohort, cross-sectional).

Although RR is understood more
intuitively by most people, the OR
has some advantages. First, OR has
the benefit of yielding the same
result whether your outcome of in-
terest is an event (eg, UTI) or the
corresponding nonevent (eg, no
UTI). Second, in some instances, it
is easier to adjust for confounders
when using OR. Confounders are
factors associated with both the out-
come and the exposure (eg, age).
The term adjusted OR (aOR) refers
to the new OR value that results after
controlling for confounders.

Odds Ratio as an
Approximation of Relative
Risk

Despite the advantages of OR, many
clinicians and researchers still want to
understand associations in terms of
risk. OR and RR are related, and in
many studies their values are quite
similar, but they are not interchange-
able. Interpreting the OR as the RR
will overstate the effect of an expo-
sure. However, OR can be consid-
ered a reasonable approximation of
RR in studies in which the outcome
of interest is rare in both groups. If
the outcome occurs >10% to 20%
of the time in either group, how-
ever, the OR and RR diverge.

In the article by Craig et al, the
aOR comparing odds of UTI in cir-
cumcised boys to uncircumcised boys
is 0.18 (95% confidence interval:
0.1–0.8). This negative association be-
tween circumcision and UTI is statis-
tically significant. Because UTI occurs
20% of the time in the uncircumcised
group, you cannot use the aOR as an
approximation of RR. Your interpre-
tation is that the odds of a circumcised
boy having a UTI are 0.18 times the
odds of an uncircumcised boy having
a UTI. You explain to the family that,
in this study, the odds of UTI are de-
creased by w80% in the circumcision
group.
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Table 2. UTI in Boys in
Hypothetical Study

UTI No UTI

Circumcised 5 95
Uncircumcised 200 800
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