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distribution. Indeed, samples from a population ; 1
which lhe true distriburio:l is normal will not neces

sarily look normal thcmsc1ves, especial1y if lhe sample
is small. Figure 3 shows tÍ1e distribu tions of samplí:s of
dilTercnr sizes drawn at n!!1dorn from normal distr:bu

LÍons-few üf lhe small samples look Iike a nor!'na:
distribution, but the similarity inc~eases as the sample
size increases.

A1though some statistical methods, such 3S the l test,
are not sensitive to moderate departures 1'rom
normality, ir is generally pre1'erable not to rely on this
feature. Visual inspecriC'n of the distribulion may
suggest whetber the assumption of normality is reason
able but, as figure 3 sug~ests, this approm;h is un
relíable. Signíficance tests and nonnal plots C:tll be
used to assess forrnally whether sampie data are a
plausible samç.le from a normal population.' \Y1hen
data do not have a normal distrihution we can either

transform the data (for example, by taking logarithms)
01' use a method thal does not require the data to be
normally diSLTibuted. .'Vie consider these topics in _._
future notes.

The normal disnibution has ar.other essenLÍal p:ace
ín statistics. Just as separale samp!es selected at
random from rhe same population will diITer (fig 3),
so will calculared statistics such as the mean blood

pressure. We can think of the meal1S frem many
samplts as themse1ves also havÍ!1g a distribution. A key
lheoretical result, called the centre:! J:mit th~orem,
underpil1s many methods of anaiysis. Ir Slales that
the means of random san1ples fro,m any disrribution
will themselves h;.ve a normal d;stribL',i~n Ao '1

consequenc:::, when we have s;{D1jJ!es of hundreds of
observations we can orten ignore t.!-}edistriJuticn ofthe
data. Nevertheless, because most clínical sn.:dies are of
a modest :ize, ir is uSllaily advisable tu tram,[OJID 110n
normal dara, cspecially when they h,;ve a skcwed
distribution.

We can consider binary atrributes in rhe same way.
For example, the proponions 01' individuais with
asthma will vary from sample to s,lmple. 1f havint::
asthma is represcllled by the valuc I and nor having
asthma by rhe value O then the mean of these values in
the sampie is the proportion of individuais with
asuuna. Thus a proponion is 3Iso a 111e::n and will
foltow a normal distribmion. ,[hese: mcrhod" are not

niià in Srll3ll samples--·wrne '\~xact" rn,'tllLll!s can
be u~eà.' Similar comments ::rpply to seme oÜler
statistics, such as rcgressiol1 coefhcien s 01' H:llldard
ised mortality ratios, but [01' mona'!ity n:til)S the
sampk size may havc to be very large indeed.

One of tr.e most importam application~ oi thes/"
results is in calcubting confidence inlei ...als. 111e
general merhod is bascd 011the idea thar the statisLÍc of
interest (sucl! as the ditTerence betwccn IWO mcans or
proportions) would havc a normal distribution in
repeared samples.'
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disrribution. There are also theoreLÍcal distributions,
of which the best !<nown is the normal disnibution

(sometimes ealled lhe Gaussian distribuLÍon), ·which is
shown in figure 2. Although widely re[erred [Q in
sraristics, the normal disrribution remains a mysterious
concepr [Q many. Here we try to explain what it is and
why it is.importam.

In this context ú'le name "normal" causes much

,:onfusion. In statistics it is just a namc; statisricians
often use a capital N to emphasise this and to clarify
L'Jat NOlmality does not necessanly impli normality.
In:lced, in some medica! specialties nomlal distribu-
tions are rare. ..

Vnrious m.:thcds of 31"dysis make a~sumptions about
normality, inc!uJing correl::.tion, regression, c tests,
and analysis of variance. It is not in fact necessary [01'
the distribution cf the observed dara ~o be normal, but
rather L~e s.1mplc values shouid be compatible with the
population (which they represem) having a normal

\\?hen we rneasure a quantity m a !arg,' number of
indivi;luals wc CJll rhe partem of v· lu::s obtaincc a
distribut:on. For eXàmpk, figurc 1 shows lhe disuihu
tion of semm a[bum;11 eonecrmarion in ~ sample of
adults ài~played :'.s a h:sLOgram. This is an empirieal
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