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SaZetak

Interval pouzdanosti za bilo koju statisticku mjeru predstavlja raspon mogu-
¢ih vrijednosti unutar kojega se s izvjesnom vjerojatnosti nalazi ta statistic-
ka mjera populacije. Kao takav, interval pouzdanosti je objektivna procjena
(ne)preciznosti i veli¢ine uzorka nekog istraZivanja. Stoga, na interval pouzda-
nosti posredno moZemo gledati i kao na mjerilo kvalitete uzorka i istraziva-
nja. Interval pouzdanosti je omeden granicama. Ovisno o razini pouzdanosti
koju biramo, mijenja se i raspon, tj. granice intervala. Najce$ce koristeni inter-
vali pouzdanosti u biomedicinskoj literaturi su 90%-tni, 95%-tni, 99%-tni i
nesto rjede 99,9%-tni interval pouzdanosti. Sto su granice intervala uze, pre-
ciznost procjene je veca. Tradicionalno se u literaturi najcece koristi 95%-tni
interval pouzdanosti, koji je u svezi s opce prihvacenom razinom statisticke
znacajnosti P < 0,05. Za uzorak iste velicine vrijedi pravilo: $to je manja razina
pouzdanosti — veca je preciznost procjene. Samo istrazivanja provedena na
velikom uzorku ce dati vrlo uski interval pouzdanosti koji ukazuje na veliku
preciznost procjene, s visokom razinom pouzdanosti. Interval pouzdanosti
moguce je pridruZiti gotovo svakom statistickom pokazatelju. lako postoje i
neki drugi nacini, interval pouzdanosti najceSce racunamo pomocu standar-
dne greske. Interval pouzdanosti je komplementaran statisticki pokazatelj s
P vrijednosti. Oni govore o istoj stvari na dva razlicita nacina i medusobno se
nadopunjuju. P vrijednost nam govori o vjerojatnosti s kojom je moguce da se
uoceni fenomen (razlika) dogodio slucajno, dok interval pouzdanosti nudi gra-
nice unutar kojih je moguce ocekivati vrijednost tog fenomena. Posljednjih
dvadesetak godina sve je viSe asopisa u kojima je obveza autora prikazati
intervale pouzdanosti za svoje kljucne rezultate. Prikaz intervala pouzdanosti
pruza dodatnu informaciju o naSem uzorku i rezultatima, i nadasve je korisna
i nezamjenjiva nadopuna klasicnom testiranju hipoteze i opce prihvacenoj P
vrijednosti. Prikaz klju¢nih rezultata uz pripadajuce intervale pouzdanosti tre-
bao bi postati standard svih znanstvenih ¢asopisa, jer zainteresiranom Citate-
lju omogucuje bolje razumijevanje prikazanih podataka.
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Abstract

Confidence interval presents a range of possible values within which, with
some certainty, we can find the statistical measure of the population. As
such, it is an objective estimate of (in)precision and sample size of certain
research. Therefore, we can consider confidence interval also as a measu-
re of the sample and research quality. Confidence interval is defined by
its margins of error. Depending on the confidence level that we choose,
the interval margins of error and respective range also change. The most
used confidence intervals in the biomedical literature are the 90%, 95%,
99% and not so often 99.9% one. The narrower the margins of an interval
are, the higher is the estimate accuracy. The 95% confidence interval is
traditionally the most used interval in the literature and this relates to the
generally accepted level of statistical significance P < 0.05. There is a rule
for same sized samples: the smaller the confidence level is, the higher is
the estimate accuracy. Only the studies with a large sample will give a ve-
ry small confidence interval, which points to high estimate accuracy with
a high confidence level. A confidence interval can be attributed to almost
every statistical measure. Although there are some other ways of calcula-
ting it, the confidence interval is generally and most frequently calcula-
ted using standard error. The P value and the confidence interval are two
complementary statistical indicators. They describe the same thing, but
in two different ways. The P value describes probability that the observed
phenomenon (difference) occurred by chance, whereas the confidence in-
terval provides margins of error within which it is possible to expect the
value of that phenomenon. In the last twenty years, increasing number
of journals require reporting of the confidence intervals for each of their
key results. Reporting of this confidence interval provides additional in-
formation about the sample and the results. It is, moreover, very useful
and irreplaceable supplement to a classical hypothesis testing and to the
generally accepted P value. It should become a standard of all scientific
journals to report key results with respective confidence intervals because
it enables better understanding to the interested reader.
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Uvod

Svakom znanstvenom istrazivanju prethodi temeljita ana-
liza podrugja od interesa, postavljanje jasnog cilja i hipo-
teze te promisljeno planiranje ustroja istrazivanja, nacina
prikupljanja i analize podataka kao i prikaza rezultata. Pri-
tom je izbor reprezentativhog uzorka od presudne vaz-
nosti za uspjesnost istrazivanja (1). Dobar uzorak osigura-
va vjerodostojnost nasih rezultata i zaklju¢aka koji iz tih
rezultata proizlaze. Ispitivanjem izvjesnih znacajki uzorka,
mi ustvari Zelimo stedi uvid u stanje populacije. Populaci-
ju je u cjelini naj¢es¢e nemoguce u cijelosti ispitati. Dakle,
temeljem onoga $to deskriptivnom analizom prikupljenih
podataka saznamo o nasem uzorku, donosimo zakljucke
za populaciju u cjelini (2). To je osnovni koncept tzv. infe-
rencijske statistike. Ono $to pritome podrazumijevamo je-
st ¢injenica da sve ono 3$to saznamo o uzorku pouzdano
vrijedi za cijelu populaciju.

Pretpostavimo, primjerice, da nas zanima kolika je pros-
jec¢na koncentracija kolesterola u populaciji. Da bismo
odgovorili na to pitanje izabiremo uzorak koji drzimo rep-
rezentativnim za tu populaciju i u tom uzorku odredimo
srednju vrijednost koncentracije kolesterola. Slu¢ajnim iz-
borom odlucili smo se za uzorak (N = 121) u kojemu do-
bijemo srednju vrijednost koncentracije kolesterola 5,7
+ 1,4 mmol/L. Srednja vrijednost, tj. aritmetic¢ka sredina
nam u ovom slucaju sluzi kao procjena (engl. point estima-
te) koncentracije kolesterola u populaciji. Ono $to Zelimo
znati jest odgovor na pitanje: mozemo li dobivenu sred-
nju vrijednost smatrati dobrom procjenom koncentracije
kolesterola u populaciji. Koji statisticki pokazatelj nam na
to ukazuje? O ¢emu ovisi pouzdanost te procjene? Odgo-
vor na ta pitanja daje nam interval pouzdanosti (engl. con-
fidence interval, Cl).

Sto je interval pouzdanosti?

Interval pouzdanosti za bilo koju statisticku mjeru pred-
stavlja raspon mogucih vrijednosti unutar kojega se s iz-
vjesnom vjerojatnosti nalazi ta statisticka mjera populaci-
je.

Vratimo se na primjer prosje¢ne koncentracije kolesterola
u populaciji. Izabrali smo slu¢ajnim izborom jedan uzorak
od 121 ispitanika i na njemu odredili srednju vrijednost
koncentracije kolesterola. Potom ponovimo taj postupak
jos jednom i dobijemo neki novi uzorak s novom aritme-
tickom sredinom. Uzorkovanje ponavljamo 100 putai sva-
ki put dobijemo neku aritmetic¢ku sredinu koncentracije
kolesterola. Svakoj aritmetickoj sredini uzorka pridruzuje-
mo i pripadajudi interval pouzdanosti. Od ukupno stotinu
pripadaju¢ih 95%-tnih intervala pouzdanosti, njih 95%
e sadrzavati pravu aritmetic¢ku sredinu populacije (). To
ujedno i jest najtocnija definicija intervala pouzdanosti.
Kao takav, interval pouzdanosti je objektivna procjena
(ne)preciznostii velic¢ine uzorka nekog istrazivanja (3). Sto-

Confidence interval

Introduction

Every science research starts with a detailed analysis of
the field of interest, defining the clear aim and hypothe-
sis, by thorough planning of the research design and the
way of data collecting and data analysis, as well as the re-
porting of the results. For a successful research the choice
of the representative sample is crucial (1). A good sample
assures reliability of our results and conclusions that arise
from them. By analysing some sample characteristics we
actually want to have an overview of the situation in the
population. In the most cases it is impossible to examine
the population as a whole. Therefore, based on what we
find out about our sample using the descriptive analysis
we make conclusions for the population as a whole (2).
This is the basic concept of, so called, inferential statisti-
cs. What is hereby understood is the fact that everything
we conclude about the sample is reliably applicable to
the whole population.

Let us presume, for example, that we want to know what
the average cholesterol concentration in the population
is. To answer this question we select a sample for which
we believe that represents the population and in this
sample we calculate the mean of cholesterol concentra-
tion. By random selection we have decided for the sam-
ple (N = 121) and we determine the mean of cholesterol
concentration: 5.7 £ 1.4 mmol/L. In this case we use the
arithmetic mean as a point estimate of cholesterol con-
centration in the population. The thing we want to know
is the answer to the question: can we consider this calcu-
lated mean as a good estimate for cholesterol concentra-
tion in the population. Which statistical indicator points
to that? What does the reliability of this estimate depend
on? The confidence interval (Cl) gives the answer to all
these questions.

What is confidence interval?

In statistics, for any statistical measure, a confidence inter-
val presents a range of possible values within which, with
some certainty, we can find the statistical measure of the
population.

Let us go back to the example of the average cholesterol
concentration in the population. By random selection we
have chosen one sample of 121 individuals and on this
sample we have calculated the mean cholesterol concen-
tration. Subsequently, we repeat the procedure and we
take a new sample with a new arithmetic mean. We re-
peat sampling for 100 times and each time we calculate
a certain arithmetical mean of cholesterol concentration.
To each arithmetical mean we give an appropriate con-
fidence interval. Out of a total of hundred related 95%-
confidence intervals, 95% of them will contain the actual
arithmetical mean of the population (p). This is also the
most accurate definition of a confidence interval.

Biochemia Medica 2008;18(2):154-61
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ga, na interval pouzdanosti posredno mozemo gledati i
kao na mjerilo kvalitete uzorka i istrazivanja. Upravo zbog
toga mnogi ¢asopisi zahtijevaju od autora da svoje kljuc-
ne rezultate u ¢lanku izraze uz pripadajuce intervale pouz-
danosti (4,5).

Interval pouzdanosti je omeden granicama. Ovisno o ra-
zini pouzdanosti koju biramo, mijenja se i raspon, tj. gra-
nice intervala. Najcesce koristeni intervali pouzdanosti u
biomedicinskoj literaturi su 90%-tni, 95%-tni, 99%-tni i
nesto rjede 99,9%-tni interval pouzdanosti. Sto su granice
intervala uze, preciznost procjene je veca. Tradicionalno
se u literaturi najcesce koristi 95%-tni interval pouzdanos-
ti, koji je u svezi s opce prihvacenom razinom statisticke
znacajnosti P < 0,05. Za uzorak iste veli¢ine vrijedi pravi-
lo: $to je manja razina pouzdanosti — veca je preciznost
procjene. Pogledajmo kako se raspon i granice intervala
pouzdanosti mijenjaju u ovisnosti o razini pouzdanosti,
na nasem primjeru procjene koncentracije kolesterola po-
pulacije (Slika 1).

Confidence interval

As such, confidence interval is a realistic estimate of
(in)precision and sample size of certain research (3).
Therefore, we can consider confidence interval also as a
measure of a sample and research quality. Many journals
therefore require providing the key results with respec-
tive confidence intervals (4,5).

Confidence interval is defined by its margins of error.
Depending on the confidence level that we choose, the
interval margins of error also change. The most used con-
fidence intervals in the biomedical literature are the 90%,
95%, 99% and not so often 99.9% one. The narrower the
margins of an interval are, the higher is the estimate ac-
curacy. The 95% confidence interval is traditionally the
most used interval in the literature and this relates to
the generally accepted level of statistical significance P <
0.05. There is a rule for same sized samples: the smaller
the confidence level is, the higher is the estimate accura-
cy. Let us now see how the range of confidence interval
and its margins of error change depending on the confi-
dence level in our example of cholesterol concentration
estimate in the population (Figure 1).

90% confidence interval

‘ ‘

5.49

b)

5.7

591 mmol/L

95% confidence interval

X
|

5.46

°)

5.7

5.96 mmol/L

99% confidence interval

—><|

5.38

SLIKA 1. a) 90%-tni interval pouzdanosti; b) 95%-tni interval pouzda-
nosti; ) 99%-tni interval pouzdanosti srednje vrijednosti koncentracije
kolesterola (N = 121).

S 90%-tnom pouzdanosti mozemo tvrditi da je koncen-
tracija kolesterola u populaciji unutar granica intervala
5,49-5,91 mmol/L. Drugim rije¢ima: ako sto puta slucaj-
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5.7

6.03 mmol/L

FiGURE 1. a) 90% confidence interval; b) 95% confidence interval; c)
99% confidence interval of mean cholesterol concentration (N = 121)

We can claim with 90% confidence that the cholesterol
concentration in the population lies within the interval
margins of 5.49-5.91 mmol/L. In other words: if we select
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nim izborom odaberemo uzorak od 121 osobe i na tom
uzorku odredimo srednju koncentraciju kolesterolaiinter-
val pouzdanosti te procjene, onda u deset od tih sto uzo-
raka interval pouzdanosti ne¢e obuhvatiti pravu srednju
vrijednost populacije. Ono $to ne znamo jest — kojih je to
deset uzoraka? Upravo to i jest ono $to nasu procjenu cini
(ne)pouzdanom.

Ukoliko se odlu¢imo za 95%-tnu pouzdanost, granice in-
tervala su 5,46-5,96 mmol/L i u pet slu¢ajnih uzoraka ne-
¢e obuhvatiti stvarnu srednju vrijednost populacije, dok
najveci raspon pripada 99%-tnoj pouzdanosti (5,38-6,03
mmol/L). Sto je $iri interval pouzdanosti, veca je vjerojat-
nost da taj interval obuhvaca i srednju vrijednost koncen-
tracije kolesterola u populaciji.

Samo istraZivanja provedena na velikom uzorku e dati vr-
lo uski interval pouzdanosti koji ukazuje na veliku preciz-
nost procjene, s visokom razinom pouzdanosti.

Kako izracunati interval pouzdanosti?

Interval pouzdanosti se moZe pridruziti gotovo svakoj
statistickoj mjeri: koeficijentu korelacije (6), omjeru rizika
(engl. odds ratio, OR) te primjerice mjerama dijagnosticke
toc¢nosti kao sto su osjetljivost, specificnost i neke druge
(7). lako postoje i neki drugi nacini, interval pouzdanosti
najc¢esce racunamo pomocu standardne greske. Standar-
dna greska je standardna devijacija srednjih vrijednosti ni-
za uzoraka, koju bismo dobili temeljem stotinu slucajnih
uzoraka iz neke populacije (8).

Najprije valja odrediti razinu pouzdanosti s kojom zelimo
procijeniti srednju vrijednost nekog parametra u popula-
ciji. Drugim rijec¢ima, zapravo se pitamo u kojoj mjeri si
mozemo/zelimo dozvoliti pogrednu procjenu? Najcesce
se odlucujemo za 95%-tnu pouzdanost, $to znaci da ce-
mo dozvoliti da samo u 5% slucajeva nas interval pouzda-
nosti ne obuhvati pravu srednju vrijednost populacije.
Granice intervala pouzdanosti racunamo koristeéi Z vri-
jednost, standardnu devijaciju uzorka (SD) i veli¢inu uzor-
ka (n) prema formuli:

ng

N

Donju granicu intervala pouzdanosti dobijemo tako da
od srednje vrijednosti oduzmemo izracunati iznos iz for-
mule, a gornju granicu tako da srednjoj vrijednosti doda-
mo taj isti iznos. Interval pouzdanosti definiramo kao:

_ SD ., — SD
95%Cl=(X-ZX —)-(X+ZX —)

N N

Vrijednost Z ovisi o razini pouzdanosti za koju smo se od-
lucili. Valja istaknuti kako je interval pouzdanosti to¢an sa-
mo za uzorke koji slijede normalnu raspodjelu bez obzira

Confidence interval

randomly hundred times a sample of 121 individuals and
calculate the mean cholesterol concentration and the
confidence interval of that estimate in the sample, then
in ten out of these hundred samples the confidence in-
terval will not include the actual mean of the population.
The thing we do not know is — which 10 samples are we
talking about? Exactly that is what makes our estimate
(un)reliable.

If we decide for the 95% confidence, the interval margins
are 5.46-5.96 mmol/L and in five randomly selected sam-
ples the mean of population will not be included. The
largest range belongs to the 99% confidence (5.38-6.03
mmol/L). The larger the confidence interval is, the higher
is the possibility that this interval includes also the mean
of cholesterol concentration in the population.

Only the studies with a large sample will give a very nar-
row confidence interval, which points to high estimate
accuracy with a high confidence level.

How to calculate a confidence interval?

A confidence interval can be attributed to almost every
statistical measure: to a correlation coefficient (6), to od-
ds ratio (OR) and e.g. to the measures of diagnostic accu-
racy such as sensitivity, specificity and some others (7).
Although there are some other ways of calculating it, the
confidence interval is generally and most frequently cal-
culated using standard error. Standard error is a standard
deviation of sample means, calculated out of hundred
random population samples (8).

First we have to determine the confidence level for es-
timating the mean of a parameter in a population. In
other words, we ask ourselves to what extent we accept
a wrong estimate. Most often we decide for the 95% con-
fidence what means that we will allow that only in 5% ca-
ses the actual mean of population does not fall into our
interval.

Margins of error for a confidence interval are calculated
using Z value, standard sample deviation (SD) and sam-
ple size (N) according to the formula:

Zxﬂ

JN
The lower margin of a confidence interval is calculated
by deducting the previous formula result from the mean.
The upper margin is calculated by adding the formula re-
sult to the mean. The definition of a confidence interval
is therefore:
_ SD . — SD

95%Cl=(X-ZXx —)-(X+ZX —)

N N

The Z value depends on the chosen confidence level.
It should be kept in mind that a confidence interval is

Biochemia Medica 2008;18(2):154-61
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na veli¢inu uzorka, dok je priblizno tocan za velike uzor-
ke koji nisu raspodijeljeni normalno. Ako se radi o malom
uzorku (N < 30) u formulu za interval pouzdanosti valja
umjesto Z unijeti t vrijednost. Vrijednost t proizlazi iz Stu-
dentove t raspodjele i ovisi o veli¢ini uzorka, uz uvazava-
nje stupnjeva slobode N-1 (9). Za male uzorke t vrijednost
je veca od Z vrijednosti, iz ¢ega logi¢no proizlazi da je in-
terval pouzdanosti za manje uzorke uzistu razinu pouzda-
nosti Siri. U Tablici 1 nalaze se Z vrijednosti za pripadajuce
90%, 95%, 99% i 99,9-tne razine pouzdanosti. Mnogi sta-
tisticki udzbenici sadrze tablice s t vrijednostima za odgo-
varajucu razinu pouzdanosti i razli¢ite stupnjeve slobode

(1.

TABLICA 1. Z vrijednosti za naj¢esce razine pouzdanosti

Confidence interval

accurate only for the samples that follow a normal dis-
tribution, whereas it is approximately accurate for large
samples that are not distributed normally. For small sam-
ples (N < 30) the t value should be used instead of the
Z value in the formula for confidence interval, with N-1
degrees of freedom (9). The t value comes from the Stu-
dent’s t-distribution and depends on the sample size. For
small samples the t value is higher than the Z value what
logically means that the confidence interval for smaller
samples with the same confidence level is larger. Z values
for matching 90%, 95%, 99% and 99.9% confidence levels
are listed in the Table 1. Many statistical textbooks con-
tain tables with t values for matching confidence level
and different degrees of freedom (1).

TABLE 1. Z values for the most frequent confidence levels

Confidence level

Zvalue

90%

95%

99%
99,9%

1.65
1.96
2.58
3.291

Za nas primjer uzorka u kojem Zelimo odrediti prosjecnu
koncentraciju kolesterola u populaciji, interval pouzda-
nosti bismo rac¢unali koriste¢i Z vrijednost buduci da se
radi o velikom uzorku (N = 121) koji slijedi normalnu ras-
podjelu.

U nasem primjeru srednju vrijednost koncentracije koles-
terola uz pripadajuci 95%-tni interval pouzdanosti bismo
naveli kao: 5,7 mmol/L (95% Cl = 5,46-5,96).

Kako danas mnogi statisticki programi nude moguénost
izraCuna i iskaza intervala pouzdanosti za vecinu statistic-
kih pokazatelja, malo tko ¢e uistinu ru¢no racunati inter-
val pouzdanosti za svoje podatke. No, vazno je poznavati
ulazne varijable iz kojih racunamo interval pouzdanosti
kako bismo mogli bolje razumjeti njegovo znacenje i in-
terpretaciju.

Imaju li vrijednost P i interval pouzdanosti
isto znacenje?

P vrijednost i interval pouzdanosti su dva komplementar-
na statisticka pokazatelja. Oni govore o istoj stvari na dva
razli¢ita nacina i medusobno se nadopunjuju. P vrijedno-
st nam govori o vjerojatnosti s kojom je moguce da se
uoceni fenomen (razlika) dogodio slucajno, dok interval
pouzdanosti nudi granice unutar kojih je moguce ocekiva-
ti vrijednost tog fenomena.

Biochemia Medica 2008;18(2):154-61

In our sample example, with the mean cholesterol con-
centration in the population, the confidence interval wou-
Id be calculated by using the Z value because of the large
size of the sample (N=121) that is normally distributed.

In our example we would report the mean cholesterol
concentration with appropriate 95% confidence interval
as 5.7 mmol/L (95% Cl = 5.46-5.96).

Due to the fact that today there are a lot of statistical sof-
twares that calculate and provide confidence intervals for
the majority of statistical indicators, we shall rarely calcu-
late a confidence interval manually. However, it is impor-
tant to know the input based on which the confidence
interval is calculated, so we could better understand its
meaning and interpretation.

Do the P value and the confidence interval
have the same meaning?

The P value and the confidence interval are two comple-
mentary statistical indicators. They describe the same
thing, but in two different ways and are complementary
to each other. The P value describes probability that the
observed phenomenon (deviation) occurred by chance,
whereas the confidence interval provides margins of er-
ror within which it is possible to expect the value of that
phenomenon.
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Interval pouzdanosti mozemo rac¢unati za razliku ili omjer
izmedu bilo koja dva statisticka pokazatelja, da bismo ispi-
tali moZzemo li toj razlici ili omjeru pripisati statisticku zna-
¢ajnost. Pogledajmo na primjeru s koncentracijom koles-
terola u populaciji, kako interval pouzdanosti moze poslu-
Ziti u procjeni statisticke znacajnosti razlike izmedu dvije
srednje vrijednosti.

Razlika u koncentraciji kolesterola izmedu muskaraca i Ze-
na u nasem uzorku je 0,22 mmol/L. Je li ta razlika statis-
ticki znacajna? Imaju li Zene u nasem uzorku uistinu nize
koncentracije kolesterola od muskaraca ili je opazena raz-
lika samo slucajna? Odgovor na to pitanje daje nam t-test.
Vrijednost P dobivena t-testom iznosi 0,426, $to nam uka-
zuje da se koncentracije kolesterola u muskaraca i Zzena
ne razlikuju statisticki znacajno. To isto, samo na drugadiji
nacin nam govori i 95%-tni interval pouzdanosti razlike
srednjih vrijednosti koncentracije kolesterola muskaraca
i Zena, koji iznosi od -0,322 do 0,757 (Tablica 2).

TABLICA 2. Razlika u koncentraciji kolesterola izmedu muskaraca i ze-
na (N=121)

Confidence interval

Confidence interval can be calculated for difference or
ratio between any two statistical indicators, so we could
examine if this difference or ratio is of any statistical signi-
ficance. Let us go back to our example of cholesterol con-
centration in the population to see how the confidence
interval can be used for estimating statistical significance
of the difference between two means.

The difference in the cholesterol concentration between
men and women in our sample is 0.22 mmol/L. Is this dif-
ference statistically significant? Do women in our sample
have indeed a lower cholesterol concentration then men,
or did the observed difference only occur by chance? The
answer to this question gives us the Student t-test. The P
value calculated by the t-test is 0.426 proving that the dif-
ference of the cholesterol concentration between men
and women is not statistically significant. The same thi-
ng, only in a different way, we can see in 95% confidence
interval of difference of mean cholesterol concentration
between men and women, which is (-0.322) to (+0.757)
(Table 2).

TABLE 2. Difference in the cholesterol concentration between men
and women (N =121)

Women Men
N 82 39
Mean 5,63 5,85
95% confidence interval of the mean 5.318-5.954 5.432-6.275
Difference 0,22
SE 0,27
95% confidence interval of the difference (-0.322) to (+0.757)
t-test P=0.426

Sto mozemo zakljuditi iz tog intervala pouzdanosti? Prisje-
timo se interpretacije intervala pouzdanosti: on definira
granice unutar kojih s 95% pouzdanosti mozemo ocekiva-
ti pravu vrijednost. Nas$ interval pouzdanosti sadrzi i nulu
(0), $to znadi da je sasvim moguce da je prava vrijednost
razlike ravna nuli, tj. da razlika koncentracije kolesterola
muskaraca i Zena ne postoji.

Kako interval pouzdanosti interpretiramo kad se on odno-
si na omjer, kao sto je primjerice OR? Recimo da smo svim
nasim ispitanicima iz uzorka (N = 121) slikovnim tehnika-
ma procijenili prohodnost karotidnih arterija i prema na-
lazu ih podijelili u dvije skupine: one s prohodnim arterija-
ma i one sa stenozom barem jedne karotidne arterije koja
iznosi > 50% lumena. Zanima nas razlikuju li se te dvije

Which conclusion can we draw from that confidence in-
terval? Let us remember what the definition of confiden-
ce interval was: it defines margins of error within which
we can expect the actual value with 95% confidence. Our
confidence interval contains also a zero (0) meaning that
it is quite possible that the actual value of the difference
will equal zero, namely, that there is no difference be-
tween the cholesterol concentration between men and
women.

How do we define the confidence interval when it is rela-
ted to a ratio as, for example, in OR? Let us imagine that
we have assessed the degree of carotid artery stenosis
for all our individuals from the sample (N = 121) using ec-
ho-colour Doppler sonography analysis. We divide them
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skupine po prosje¢noj koncentraciji kolesterola i je li kon-
centracija kolesterola ¢imbenik rizika za nastanak stenoze
karotidnih arterija. Odgovor na to pitanje dati ¢e nam OR
(Tablica 3).

OR je vedi od 1, no interval pouzdanosti za OR obuhvaca
brojku 1. Sto to znaci? To znati da je moguce da je jedna-
ko izgledno da koncentracija kolesterola jest i nije ¢cimbe-
nik rizika za stenozu karotidnih arterija. Odnosno, za bilo
koju koncentraciju kolesterola izgledi da neka osoba ima
ili nema stenozu karotidnih arterija su jednaki. O tome
nam govorii postotakispravno razvrstanih ispitanika s ob-
zirom na koncentraciju kolesterola (50,41%). Tek svaki dru-
gi ispitanik je razvrstan u odgovarajucu skupinu — dakle
izbor ne ovisi o koncentraciji kolesterola, ve¢ je iskljucivo
posljedica sluc¢ajnosti.

TABLICA 3. ORi 95%-tni interval pouzdanosti koncentracije kolestero-
la u diskriminaciji osoba sa stenozom karotidnih arterija

Confidence interval

into two groups: the ones with the absence of carotid ar-
tery stenosis and the others with stenosis (> 50% lumen)
of at least one carotid artery. We are interested whether
those two groups are different in average cholesterol
concentration and is the cholesterol concentration a risk
factor for development of carotid artery stenosis. The an-
swer to this question gives us the OR (Table 3).

OR is higher than 1, but the confidence interval for OR
includes the number 1 as well. What does it mean? It mea-
ns that the odds of cholesterol concentration being and
not being a risk factor for carotid artery stenosis are even.
That is, for any cholesterol concentration the odds of that
person having or not having carotid artery stenosis are
the same. This also confirms the percentage of correctly
classified individuals considering the cholesterol concen-
tration (50.41%). Only half of the individuals are correctly
categorised in an adequate group - so the selection does
not depend on cholesterol concentration but on a pure
chance.

TABLE 3. OR and 95% confidence interval of cholesterol concentra-
tion in individuals with/without carotid artery stenosis

Parameter OR 95% confidence interval Correctly classified individuals, %
Cholesterol 1.204 0.777-1.678 50.41
Zakljucak Conclusion

Interval pouzdanosti moguce je pridruziti gotovo svakom
statistickom pokazatelju. Posljednjih dvadesetak godina
sve je viSe Casopisa u kojima je obveza autora prikazati
intervale pouzdanosti za svoje klju¢ne rezultate (nalaze).
Prikaz intervala pouzdanosti pruza dodatnu informaciju o
nasem uzorku i rezultatima, i nadasve je korisna i nezam-
jenjiva nadopuna klasi¢cnom testiranju hipoteze i opce
prihvacenoj P vrijednosti. Prikaz klju¢nih rezultata uz pri-
padajuce intervale pouzdanosti trebao bi postati standa-
rd svih znanstvenih ¢asopisa, jer zainteresiranom ¢itatelju
omogucuje bolje razumijevanje prikazanih podataka.

Biochemia Medica 2008;18(2):154-61

Confidence interval can be attributed to almost every
statistical measure. In the last twenty years, every day the-
re are more journals that require reporting of the confi-
dence intervals for each of their key results. Reporting of
this confidence interval provides additional information
about the sample and the results. It is, moreover, above
all useful and irreplaceable supplement to a classical
hypothesis testing and to the generally accepted P value.
It should become a standard of all scientific journals to
report key results with respective confidence intervals be-
cause it enables better understanding of the data to an
interested reader.
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