Odabrane teme iz biostatistike

Lessons in biostatistics

Omjer izgleda: izracun, uporaba i tumacenje

The odds ratio: calculation, usage, and interpretation

Mary L. McHugh

Fakultet sestrinstva, Sveuciliste Indianapolisa, Indianapolis, Indiana, SAD
School of Nursing, University of Indianapolis, Indianapolis, Indiana, USA

SaZetak

Omjer izgleda (engl. odds ratio, OR) je jedan od nekoliko statistickih testova
koji postaje sve vazniji u klinickim istraZivanjima i dono3enju odluka. Budu-
¢i da je to test velicine uzorka posebno je koristan jer klinicarima nudi jas-
nu i izravnu informaciju o tome koji pristup lije¢enju ima najbolje izglede za
dobrobit bolesnika. Testovi za ispitivanje statisticke znacajnosti koji se rabe za
omjer vjerojatnosti su Fisherov egzakini test, hi-kvadrat (32) test omjera vje-
rojatnosti i Pearsonov hi-kvadrat () test. Uobicajeno je da se podaci sastoje
od vrijednosti za svaki par uvjeta i ishoda te da su prikazani u obliku tablice.
Najcesce se pojavljuje tablica oblika 2 x 2, iako su moguce i vece tablice. Bu-
dudi da je jednostavan za izracun, OR = (a X d)/(b X c), OR se moZe izracu-
nati i ruéno na licu mjesta, ako je potrebno odrediti izglede da ¢e nastupiti
odredeni dogadaj za bolesnika s rizikom za taj dogadaj. OR dodatno poma-
Ze zdravstvenim djelatnicima u dono3enju odluka o lije¢enju, budui da nudi
jednostavnu informaciju koju i sami bolesnici mogu razumijeti te na taj nacin
sudjelovati u dono3enju odluka o lijecenju koje Ce se temeljiti na izgledima o
uspjesnosti lijecenja.
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Abstract

The odds ratio (OR) is one of several statistics that have become increasingly
important in clinical research and decision-making. It is particularly useful
because as an effect-size statistic, it gives clear and direct information to cli-
nicians about which treatment approach has the best odds of benefiting the
patient. Significance statistics used for the OR include the Fisher’s Exact Pro-
bability statistic, the Maximum-Likelihood Ratio Chi-Square and Pearson’s
Chi-Square. Typically the data consist of counts for each of a set of conditions
and outcomes and are set in table format. The most common construction is
a 2 x 2 table although larger tables are possible. As a simple statistic to cal-
culate, [OR = (a x d)/(b X c)], it can be hand calculated in a clinicif necessary
to determine the odds of a particular event for a patient at risk for that event.
In addition to assisting health care providers to make treatment decisions,
the information provided by the odds ratio is simple enough that patients
can also understand the results and can participate in treatment decisions
based on their odds of treatment success.
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Uvod

Postoji niz statistickih testova koji pomazu u donosenju
odluka oko odabira klini¢kih intervencija, donosenju zak-
ljucaka o u¢incima djelovanja raznih tvari ili dogadaja u
situacijama vezanih uz zdravstvenu zastitu. Jedan od tes-
tova kojeg Cesto susre¢emo jest omjer izgleda (engl. odds
ratio, OR). Omjerom izgleda procjenjuje se jesu li izgledi
za odredeni dogadaj ili ishod jednaki kod obje skupine is-
pitanika. Detaljnije objasnjeno, s OR se mjeri omjer izgle-

Biochemia Medica 2009;19(2):120-6

Accepted: April 21, 2009

Introduction

There are a number of statistics that are helpful for ma-
king decisions about clinical interventions or drawing
conclusions about effects of various substances or events
in health-related situations, and one seen frequently is
called the odds ratio. The OR evaluates whether the odds
of a certain event or outcome is the same for two groups.
Specifically, the OR measures the ratio of the odds that
an event or result will occur to the odds of the event not
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da da ce jedan dogadaj ili rezultat nastupiti te izgleda da
e taj dogadaj izostati. Klini¢ki gledano, to cesto znaci da
istraziva¢ mjeri omjer izgleda da ce se razviti neka bolest
ili nastupiti smrt zbog odredene ozljede ili bolesti i izgle-
da da ta bolest ili smrt nece nastupiti.

OR se koristi pri mjerenju jednog od dva moguca doga-
daja ili ishoda u slucajevima kada postoji navodni uzrocni
¢imbenik. OR je pouzdani statisticki test koji moze imati
razlicitu primjenu. Primjerice, moze se koristiti za izracun
izgleda da ¢e neki dogadaj nastupiti zbog odredenog lije-
¢enja (1). Njime se mogu izracunati izgledi za neki zdrav-
stveni ishod s obzirom na izloZzenost, odnosno neizloze-
nost nekoj tvari ili dogadaju (2). Klini¢ka literatura nudi
mnogo primjera uporabe OR u istraZivanjima za procje-
nu poboljsanja bolesti ili komplikacija, kad bolesnici poc-
nu uzimati odredeni lijek ili primati cjepivo (3,4,5). OR je
mjera velicine ucinka (engl. effect size) (kao $to je to i Pear-
sonov koeficijent korelacije) te stoga obavjestava o jaci-
ni povezanosti dviju varijabli. Medutim, OR je neizravna
mjera, $to ¢emo detaljnije objasniti u odlomku o tumace-
nju statistickog testa.

Izra¢un omjera izgleda
Izra¢un omjera izgleda prili¢no je jednostavan. Formula je
sljedeca:

PGy /(1-PGy)
PG, / (1 -PGy)

Omjer izgleda =

Gdje PG, predstavlja izglede za ispitivani dogadaj za Sku-
pinu 1, a PG, predstavlja izglede za ispitivani dogadaj za
Skupinu 2.

Drugi nacin predstavljanja formule je tabli¢ni oblik:

Standardno Novo
lije¢enje lije¢enje
Dogadaj a b
Nema C d

dogadaja

Omijer izgleda = (a/b)/(c/d) ili: omjer izgleda = (@ x d)/
(bxc)

Prema matematickom pravilu dijeljenja dvojnih razloma-
ka druga ¢e formula dati jednake rezultate kao i ostale
dvije formule za izra¢unavanje OR. Drugi se oblik formule
CeSce susrece u istraZivanjima.

The odds ratio: calculation, usage, and interpretation

happening. Clinically, that often means that the resear-
cher measures the ratio of the odds of a disease occurri-
ng or a death from a specific injury or illness happening
to the odds of the disease or death not occurring.

The odds ratio is used when one of two possible events
or outcomes are measured, and there is a supposed cau-
sative factor. The odds ratio is a versatile and robust sta-
tistic. For example, it can calculate the odds of an event
happening given a particular treatment intervention (1).
It can calculate the odds of a health outcome given expo-
sure versus non-exposure to a substance or event (2). The
clinical literature exhibits many instances of the odds ra-
tio being used in research to estimate reduction in disea-
se or disease complications if patients receive a particular
drug or vaccine (3,4,5). The odds ratio is a measure of
effect size (as is the Pearson Correlation Coefficient) and
therefore provides information on the strength of rela-
tionship between two variables. It is an indirect measure
however, as will be seen in the section on interpretation
of the statistic.

Calculation of the Odds Ratio

The calculation of the odds ratio is quite simple. The for-
mula is as follows:

PG,/ (1 -PGy)
PG, /(1 -PGy)

Odds ratio =

Where “PG,” represents the odds of the event of interest
for Group 1, and “PG," represents the odds of the event
of interest for Group 2.

Another way to represent the formula is in table format:

Standard New
Treatment Treatment
Event Happens a b
Event does not d d

happen

OR = (a/b)/(c/d) or: OR = (a x d)/(b x c)

Given the algebraic rule of cross products, the second
formula will produce the same result as the other two for-
mulae for odds ratio and is the more commonly reported
formula.
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Testovi za ispitivanje statisticke
znacajnosti OR

Prva stvar koju moramo shvatiti kod ispitivanja statistic-
ke znacajnosti omjera izgleda jest da je istinita neutralna
vrijednost (koja pokazuje jednake izglede za oba uvjeta)
jedan (1), a ne nula (0). Za omjer izgleda moze se koristiti
nekoliko testova za ispitivanje statisticke znacajnosti. Naj-
¢esdi su Fisherov egzaktni test, Pearsonov hi-kvadrat (x2)
test i hi-kvadrat (y2) test omjera vjerojatnosti.

Fisherov egzaktni test

Podaci za izraCunavanje OR cesto se prikazuju u obliku
tablice s poljima 2 x 2 te se tada upotrebljava Fisherov eg-
zaktni test. Njegova formula glasi:

(@+b)l(c+d)!(@+c)!(b+d)
n'alb!cld!

gdje p predstavlja vrijednost Fisherovog egzaktnog tes-
ta, a, b, ci d predstavljaju brojeve u poljima tablice, a n je
ukupna vrijednost svih Cetiriju polja tablice.

Hi-kvadrat (3?2) test

Ako tablica sadrzi vise od 4 polja (ili ako to istrazivacu od-
govara), tada treba upotrijebiti hi-kvadrat test. Hi-kvadrat
pretpostavlja da brojevi u poljima predstavljaju vrijedno-
sti, a ne omjere ili srednje vrijednosti te pretpostavlja da
je ocekivana vrijednost = 5 u 80% polja. Kako bi se dobi-
la razina statisticke znacajnosti testa, dobivena vrijedno-
st vjerojatnosti mora se usporediti s vrijednostima koje se
oCitaju iz tablice za Fisherov egzaktni test za neki stupanj
slobode. Mnogi racunalni statisti¢ki programi, kao primjeri-
ce Stata i SPSS, izraCunavaju vrijednosti Fisherovim egzak-
tnim testom i Hi-kvadrat testom te daju i podatak o statis-
tickoj znacajnosti testa. Formula za Hi-kvadrat test glasi:

(0o-e)?
e

x2 =2

Gdje o predstavlja opazene frekvencije, a e ocekivane
frekvencije.

Hi-kvadrat test omjera vjerojatnosti

Poput svih statistickih testova za izra¢unavanje omjera
vjerojatnosti, hi-kvadrat test omjera vjerojatnosti je lo-
garitamska formula. Ako se podaci unesu u program za
statisticku analizu, ovo je najprimjereniji test za ispitivanje
statisticke znacajnosti za OR. Formula glasi:

_ f
G = 22 fin (TI)
gdje G predstavlja vrijednost testa omjera vjerojatnosti, f
su opazene frekvencije, f; su ocekivane frekvencije, a In
predstavlja prirodni logaritam.

Biochemia Medica 2009;19(2):120-6
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Significance Tests for the Odds Ratio

The first thing to understand when considering a signi-
ficance test for the OR is that the true neutral value (in-
dicating equal odds for both conditions) is one (1), not 0
(zero). Several significance tests can be used for the Odds
Ratio. The most common are the Fisher’s Exact Probabili-
ty test, the Pearson Chi-Square and the Likelihood Ratio
Chi-Square.

Fisher’s Exact

Often, the OR dataset takes the form of a 2 x 2 table, and
for that situation, a Fisher’s Exact Ratio test should be
used. The formula for the Fisher’s Exact is:

@+b)(c+d)!(@+c)!(b+d)
n!alb!cld!

Where “p” is the Fisher’s Exact Probability, “a, b, ¢, d” rep-
resent the counts in the cells, and “n” represents the total
sum of the values in all four cells.

Chi-Square

When there are more than 4 cells (or at the researcher’s
convenience), the Chi-Square test should be used. Chi-
Square (y?) assumes that the numbers in the cells repre-
sent counts and not proportions or averages, and it assu-
mes that the value of the expecteds is 5 or greater in 80%
or more of the cells. The value of the probability must be
evaluated through a table of Fisher’s Exact Probability va-
lues for one degree of freedom to obtain the significance
value for the test. Most statistical computer programs su-
ch as Stata and SPSS will calculate the Fisher’s Exact and
Chi-Square values and provide the significance value of
the result. The Chi-Square formula is:

un

Where “0” represents observed frequencies and “e” rep-
resents expected frequencies.

Likelihood Ratio Chi-Square

The Likelihood Ratio Chi-Square, like all likelihood ratio
statistics is a logarithmic formula. If the data are entered
into a statistical analysis program, this is the most ap-
propriate test of significance for the Odds Ratio. Its for-
mula is as follows:

G=250n (T

fi

Where “G" represents the Likelihood Ratio statistic, { rep-
resents observed values, f; represents expected values,
and “In” indicates the log to be taken.
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Odredivanje standardne pogreske i intervala
pouzdanosti za OR

Vrijednosti OR nemaju normalnu raspodjelu, tako da nije
moguce direktno izracunati standardnu pogresku (engl.
standard error, SE). Medutim, standardna se pogreska jed-
nostavno moze izraunati iz prirodnog logaritma za OR.
Racuna se na sljedeci nacin:

1 1 1 1
SE= — =+ —+—=
a b ¢ d

Kako bi se oko rezultata prirodnog logaritma izra¢unao
interval pouzdanosti (engl. confidence interval, Cl), treba
gornjom formulom izracunati SE, te toj vrijednosti (ili vi-
Sekratniku te vrijednosti) dodati logaritam vrijednosti OR
kako bi se dobila gornja granica intervala pouzdanosti,
odnosno od te vrijednosti (ili visekratnika te vrijednosti)
oduzeti logaritam vrijednosti OR kako bi se dobila donja
granica Cl. Vise informacija o izravnom nacinu racunanja
Cl za OR moze se nadi se u ¢lanku Sorana Bolboaca i An-
drei Achimas Cadariu (7) te u ¢lanku Simundi¢ AM (8).
Treba zapamtiti da se pojam “nema statisticki znacajne
razlike” kod vecine statistickih testova odnosi na razliku
koja iznosi 0, a da se opcenito mjeri varijabilnim sredstvi-
ma. Kod OR je situacija drukcija. Pojam “nema statisticki
znacajne razlike” za taj statisticki test znaci vrijednost 1.
Stoga, kada Cl uklju¢uje i vrijednost 1, istrazivac i klini¢ar
¢e odmah znati da su izgledi ispitivanog ishoda jednaki za
obje (ili sve) skupine lijecenja, ¢ak i ako se ne ispita statis-
ticka znacajnost.

Primjeri uporabe OR

Odredivanje rezultata ispitivanja jednog lijeka

OR se Cesto rabi pri odredivanju veli¢ine ucinka razlike iz-
medu dvije terapije. Uzmimo kao primjer lijecenje boles-
nika oboljelih od endokarditisa uzrokovanog bakterijom
Staphylococcus aureus (SA). lako je stopa smrtnosti od te
bolesti u rasponu od 25% do 47% (6), pretpostavimo da
je kod ispitivane muske populacije, tj. bijelaca starosti od
30 do 60 godina, stopa smrtnosti 38% uz standardno an-
tibioticko lijecenje penicilinom, meticilinom, vankomici-
nom i drugim antibioticima. Medutim, razvija se novi lijek
koji napada sposobnost te bakterije da se zastiti od ljud-
skog obrambenog sustava te se na taj nacin ona ne moze
uplitati u razvoj stani¢ne stjenke. Pitanje je: koliki su izgle-
di da ¢e bolesnik umrijeti uzimajuci novi lijek u usporedbi
sa standardnim lijeCenjem antibioticima? OR je nacin na
koji se moze usporediti jesu li izgledi odredenog ishoda
jednaki za dvije razli¢ite skupine (9).

OR je omjer sljede¢a dva omjera: omjera standardnog li-
jeCenja i novog lije¢enja kod skupine bolesnika koji su
umrlii omjera standardnog lije¢enja i novog lijecenja kod

The odds ratio: calculation, usage, and interpretation

Standard Error and Confidence Intervals for the Odds
Ratio

The odds ratio is skewed, so it is not possible to directly
calculate the standard error of the statistic. However, the
standard error for the natural logarithm of the odds ratio
is quite simple to calculate. It is calculated as follows:

Then all one needs to do to construct confidence interva-
Is about the natural logarithm is to calculate the standard
error using the above formula and add that value (or a
multiple of that value) to the log of the odds ratio value
for the upper Cl (confidence interval) and subtract that
value (or a multiple of that value) to the log of the odds
ratio value for the lower Cl. More advanced information
on direct computation of the confidence intervals for od-
ds ratios can be obtained from the paper published by
Sorana Bolboaca and Andrei Achimas Cadariu (7) and
from the paper published by Simundic (8).

It should be remembered that the concept of “no diffe-
rence” in most statistics refers to a difference of zero, and
is generally measured with the variable means. The OR
is different. The “no difference” value for this statistic is
1 and therefore, when a confidence interval includes the
value of 1, the researcher or clinician will know that the
odds of the measured outcome are the same for both (or
all) treatment groups, even without a significance test.

Examples of Uses of the Odds Ratio

Determination of results of a drug study

One common use of the OR is in determination of the
effect size of a difference in two drug interventions. As
an example, consider the treatment of patients with en-
docarditis caused by Staphylococcus aureus (SA). Althou-
gh the mortality rate for this disease ranges from 25% to
47% (6), let us assume that in the population of interest,
White males aged 30 to 60 the mortality rate is 38% wi-
th the standard antibiotic treatment of penicillin, met-
hycillin, vancomycin and other antibiotics. However, a
new drug has been developed that attacks the bacteria’s
ability to protect itself from the human immune system
rather than interfering with cell wall development. The
question is this: What are the odds of dying with the new
drug as opposed to the standard antibiotic therapy pro-
tocol? The odds ratio is a way of comparing whether the
odds of a certain outcome is the same for two different
groups (9).

The odds ratio is simply the ratio between the following
two ratios: The ratio between standard treatment and
the new drug for those who died, and the ratio between

Biochemia Medica 2009;19(2):120-6
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skupine bolesnika koji su prezivjeli. Prema vrijednostima
iz tablice 1, racuna se na sljededi nacin:

Omjer izgleda = (a/b)/(c/d) = (152/17)/
(262/103) = 8,94/2,41 = 3,71

Formula se moze izraziti i kao (a x d)/
(b x c), a rezultat je isti:

Omjer izgleda = (152 x 103)/
(17 x 248) = (15656/4216) = 3,71.

Rezultat izracuna OR moze se tumaciti ovako: kod sku-
pine bolesnika koji su bili lijeceni standardnim nacinom
smrtnost je bila 3,71 puta veéa nego kod skupine boles-
nika koji su lijeceni novim lijekom. Temeljem tih rezultata
istrazivac bi trebao zakljuciti i predloziti da se svim mus-
karcima od 30 do 60 godina starosti kojima je dijagnos-
ticiran bakterijski endokarditis uzrokovan bakterijom SA
propisuje novi lijek. Kod donosenja te preporuke svakako
se podrazumijeva da obje terapije imaju slicne nuspojave.
Pojava ozbiljnih nuspojava ili alergijskih reakcija kod no-
vog lije¢enja mogla bi promijeniti tu preporuku.

Kako se tumace drugi rezultati za OR: ako OR iznosi 1,00,
znaci da je jednako vjerojatno da e ispitanici obje skupi-
ne umrijeti. OR visi od 1 znaci da je vjerojatnije da ¢e kod
ispitanika prve skupine (u ovom slucaju bolesnika lijece-
nih standardnim nacinom) nastupiti dogadaj (smrt) nego
kod ispitanika druge skupine. OR manji od 1 znaci da je
manje vjerojatno da ¢e dogadaj nastupiti kod ispitanika
prve skupine. Medutim, vrijednosti OR manje od 1,00 ni-
je moguce izravno interpretirati. OR ne daje rezultat ko-
ji govori o tome u kojoj je mjeri manje vjerojatno da ¢e
dogadaj nastupiti kod ispitanika prve skupine. Bitno je u
prvi stupac staviti skupinu za koju se o¢ekuje da ima vise
izgleda za nastup dogadaja. Ne vrijedi pokusati odrediti
koliko su to¢no maniji izgledi da kod prve skupine nastupi
dogadaj u usporedbi s drugom skupinom. Ako su izgledi
prve skupine, kod koje je dogadaj nastupio, manji od iz-
gleda druge skupine, treba zamijeniti mjesta u tablici tako
da druga skupina dode u prvi stupac, a prva u drugi. Tada
¢e se modi interpretirati statisti¢ki znacajna razlika jer ¢e
se tim premjestanjem izracunati koliko je viSe puta nastu-
pio dogadaj kod druge skupine nego kod prve.

TaBLICA 1. Rezultati izmisljenog istrazivanja lije¢enja endokardi-
tisa uzrokovanog bakterijom SA

The odds ratio: calculation, usage, and interpretation

standard treatment and the new drug for those who sur-
vived. From the data in the table 1, it is calculated as fol-
lows:

OR = (a/b)/(c/d) = (152/17)/
(262/103) = 8.94/2.41 = 3.71

The formula can also be presented as (a x d)/(b X c)
(this is called the cross-product). The result is the same:

OR = (152 x 103)/
(17 x 248) = (15656/4216) = 3.71.

The result of an odds ratio is interpreted as follows: The
patients who received standard care died 3.71 times mo-
re often than patients treated with the new drug. Based
on these results the researcher would recommend that
all males aged 30 to 60 diagnosed with bacterial endo-
carditis caused by SA be prescribed the new drug. This
recommendation assumes, of course, that the experience
of side effects with the two categories of drugs is similar.
Severe side effects or development of allergic reactions
to the new drug could change that recommendation.

How other odds ratio results are interpreted: An OR of
1.00 means that the two groups were equally likely to
die. An OR higher than 1 means that the first group (in
this case, standard care group) was more likely to expe-
rience the event (death) than the second group. An OR
of less than 1 means that the first group was less likely to
experience the event. However, an OR value below 1.00
is not directly interpretable. The degree to which the first
group is less likely to experience the event is not the OR
result. It is important to put the group expected to have
higher odds of the event in the first column. It is not valid
to try to determine how much less the first group’s odds
of the event was than the second group’s. When the od-
ds of the first group experiencing the event is less than
the odds of the second group, one must reverse the two
columns so that the second group becomes the first and
the first group becomes the second. Then it will be pos-
sible to interpret the difference because that reversal will
calculate how many more times the second group expe-
rienced the event than the first. If we reverse the columns
in the example above, the odds ratio is: (5/22)/(45/28) =

TasLE 1. Results from fictional SA endocarditis treatment study

Standard Antibiotic Treatment New Drug Odds
Died 152 (a) 17 (b) 152/17 =8.94
Survived 248 (c) 103 (d) 262/103 =2.41
Totals 400 120 8.94/2.41=3.71
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Ako zamijenimo stupce u gornjem primjeru, OR ¢e izno-
siti (5/22)/(45/28) = (0,2273/1,607) = 0,14. Kao 5to se moze
vidjeti, to nam ne govori da je kod ispitanika skupine lije-
¢ene novim lijekom bilo 0,14 puta manje smrtnih sluca-
jeva nego kod ispitanika lijecenih standardnim nacinom.
Zapravo, ovaj postupak daje rezultat koji se jedino moze
tumaciti na sljedeci nacin “izgledi da ¢e kod prve skupine
nastupiti dogadaj maniji su od izgleda da ¢e kod dogadaj
nastupiti druge skupine”. U kojoj su to¢no mjeri izgledi
kod prve skupine manji od izgleda kod druge skupine ni-
je poznato.

Omjer izgleda u epidemioloskim istrazivanjima

U epidemioloskim istraZivanjima istrazivaci ¢esto rabe OR
za post hoc odredivanje je li kod razlic¢itih skupina doslo
do razlicitih ishoda kod odredenog ispitivanja. Primjerice
Friese i sur. (10) su proveli istrazivanje kako bi otkrili jesu
li vjerojatnosti velikog broja operacija raka dojke razlicite
kod skupine Zena s provedenom biopsijom kod pocetne
dijagnoze i skupine Zena kojima je dijagnoza postavlje-
na bez biopsije. Ra¢unanjem OR otkrili su da je pretraga
biopsijom povezana sa smanjenom vjerojatno$¢u da ce
Zene oboljele od raka dojke i¢i na visestruke operacije.
Tablica OR za ovo istrazivanje mora imati ovakav oblik
(Tablica 2):

U ovom su istrazivanju Friese i sur. dobili vrijednost OR
koja je iznosila 0,35 i zakljucili da je biopsija kao pocetni
dijagnosticki test smanjila vjerojatnost viSestrukih ope-
racija za 0,35% kod skupine Zena oboljelih od raka dojke.
(Napomena: ovu bi tablicu trebalo promijeniti budud¢i da
vrijednost OR 0,35 nije moguce izravno interpretirati. Sve
$to se moze reci jest da su Zene kod kojih je provedena
biopsija imale manje operacija nego Zene kod kojih to ni-
je ucinjeno).

Zakljucak

Velika vaznost omjera izgleda leZi u ¢injenici da je jednos-
tavan za ra¢unanje, vrlo lagan za tumacenje te daje rezul-
tate prema kojima se mogu donijeti klinicke odluke. Na-
dalje, ponekad u odredenim klini¢ckim situacijama poma-
Ze to $to bolesniku moZemo objasniti koliki su izgledi jed-

TaBLIcA 2. Oblik tablice za epidemiolosko istrazivanje
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(0.2273/1.607) = 0.14 and as can be seen, that does not
tell us that the new drug group died 0.14 times less than
the standard treatment group. In fact, this arrangement
produces a result that can only be interpreted as “the od-
ds of the first group experiencing the event is less than
the odds of the second group experiencing the event”.
The degree to which the first group’s odds are lower than
that of the second group is not known.

Odds ratio in epidemiology studies

In epidemiology studies, the researchers often use the
odds ratio to determine post hoc if different groups had
different outcomes on a particular measure. For exam-
ple, Friese et al. (10) conducted a study to find out if there
were different probabilities for having a larger number of
surgeries for breast cancer for women whose initial diag-
nostic procedures included a needle biopsy versus for
women who did not have an initial breast biopsy. Throu-
gh use of the odds ratio, they discovered that use of the
needle biopsy was associated with a reduced probability
of multiple surgeries. The odds ratio table for this study
would have the following structure (Table 2):

In this study, Friese et al. obtained an OR of 0.35 and con-
cluded that use of the needle biopsy as an initial diag-
nostic test reduced the probability of multiple surgeries
by 0.35% for women with breast cancer. (Note: This table
should have been changed because an OR value of 0.35
cannot be directly interpreted. All that can be said is that
the women who had an initial needle biopsy had fewer
surgeries than women who did not have the biopsy.)

Conclusions

The great value of the odds ratio is that it is simple to cal-
culate, very easy to interpret, and provides results upon
which clinical decisions can be made. Furthermore, it
is sometimes helpful in clinical situations to be able to
provide the patient with information on the odds of one
outcome versus another. Patients may decide to accept
or forego painful or expensive treatments if they under-
stand what their odds are for obtaining a desired result
from the treatment. Many patients want to be involved

TaBLE 2. Table format for epidemiology study

Low number of surgeries

High number of surgeries

No Initial Needle Biopsy a b
Initial Needle Biopsy C d
Totals n, n,
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nog ishoda, a koliki drugog. Ako znaju koliki su im izgledi
da postignu Zeljeni rezultat lijecenja, bolesnici mogu lak-
Se odluciti o prihvacanju ili odbijanju bolnog ili skupog
lije¢enja. Mnogi bolesnici zele sudjelovati u odlucivanju
o svom lije¢enju, no kako bi mogli uc¢inkovito sudjelova-
ti moraju dobiti podatke o vjerojatnim rezultatima na nji-
ma razumljiv nacin. U industrijaliziranom je svijetu vecina
bolesnika dovoljno obrazovana da bi mogla razumjeti os-
novni izracun postotka i znacenje pojma vjerojatnost. OR
pruza informaciju koja koristi i klini¢arima i bolesnicima
prilikom donosenja odluka.

OR je jedna od kategorija statistickih testova koju klinicari
Cesto koriste pri donosenju odluka o lijecenju. Drugi sta-
tisticki testovi koji se cesto provode radi donosenja odlu-
ka o lije¢enju ukljucuju statisticke testove procjene rizika
kao sto su statisticki test smanjenja apsolutnog rizika (en-
gl. absolute risk reduction statistics) i test smanjenja relativ-
nog rizika (engl. relative risk reduction statistics). Vrijednos-
ti OR otkrivaju informacije o izgledima za odredeni ishod
u odnosu na izglede za drugi ishod te na taj nacin taj test
pomaze pri donosenju klinickih odluka. U primjeru endo-
karditisa, rizik (ili izgledi) umiranja zbog terapije novim li-
jekom je relativan riziku (izgledima) umiranja zbog stan-
dardne terapije antibioticima. Statisticki testovi procjene
relativnog rizika (engl. relative risk assessment statistics)
posebno su pogodni za postavljanje dijagnoze i donose-
nje odluka o lijecenju te ¢e se o njima vise govoriti u ne-
kom od sljedecih ¢lanaka.
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in decisions about their treatment, but to be able to par-
ticipate effectively, they must have information about
their likely results in terms they can understand. At least
in the industrialized world, most patients have received
enough schooling to understand basic percentages and
the meaning of probabilities. The odds ratio provides in-
formation that both clinicians and their patients can use
for decision-making.

Odds ratios are one of a category of statistics clinicians
often use to make treatment decisions. Other statistics
commonly used to make treatment decisions include risk
assessment statistics such as absolute risk reduction and
relative risk reduction statistics. The odds ratio supports
clinical decisions by providing information on the odds
of a particular outcome relative to the odds of another
outcome. In the endocarditis example, the risk (or odds)
of dying if treated with the new drug is relative to the ri-
sk (odds) of dying if treated with the standard treatment
antibiotic protocol. Relative risk assessment statistics are
particularly suited to diagnostic and treatment decision-
making and will be addressed in a future paper.
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