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Words of Wisdom

e "[Blostatistics ’are f a whole lot of \g
nothing!” (Gerard Dg//a/, 2000) \

/T "100 %ﬁf all d/'sast%rs are failures of |
design, not analysis.” (ron Marks, 19}4)

e Statisticsy

l /7 o
S!"(Gerard Dallal, 2000)




/’/

o Begin with a NuI\ Pcf AI’cEmtweh\ypotheﬂs »\

e Set the alphalevel. \ ~—
T Perform. the aaproprlate statistical test f'

o Calculate\the y-value: from the test §tatlstlc

e Decide xF~r su ikely due to. chance




. e Uniform way tollook/at the results of: the ~

study. \__/
e Null hypothesis Hy: There is no drﬁfeI;\nce
/ e Alternative hypothe5| Hy: Thereisa !’
- difference \
e Since H,and H, are o osites we can just
ik abottty © e J
o We talk abeltHy byssaying we ac’cept or

‘reject’ | r

(/




e Sample Size | ! -' | \z/
ts are needed to

e How many subj \ \tr\uly
, answertheresearch question?
els the}»tudy feasible? \

e How He e calculate it? .




Sdmplersize

Considera t]ons:

e Two fundameﬂtal/ on?ep S | N\

e Large differences between groupsilf really
/ there) are ea5|er to)‘md and take fewer
subJec s \

S Largéwarlablllty in the varlables 5 YOU are




/Whnat I Need to Know to
Com pu's:—) SdiMplerSizes

e A variance and Hwearfi assessr ent\ fi the "\.\
variable in questior. —~ =

e Can use old studles ) |

/ e L|teratme \ /

e Pilot study




\
\\;

/

o Assume you a}e e)//orlﬁngin a diabetes\\

/’/

o >/

program and the mean HgbA1lc.is 8.5,
what does the effect size need tobeto

“lower your patient population below
risk? ’ B

e If the risk: | S/

o 1-(7.5/8k rcent effect
size is needec I




~ e Power is the p’robé’biﬁty of rejecting thé»\

o

null’ hypothesis when the null .

P hypothesis is false ()1-8). f.
e This is the correct decision. WHen the
real world ith the statistics.




POWeErsAnalysis

N

- e Each statistical procedure has itsown

/

.

formula for power determination. =

e Effect Size - Difficult):oncept to teach
because it is not determined by the
statistician, but rather the clinician.

e What do,y; Siderrmeaningful?’

e Must understandithe difference between:

e Clinical Significance p

i




- -l ol

Signiricance

~ e Clinical - Chan’g r/ﬁ a variable that has \_
tag

a physical advantage or disadvantage .
/ assoc1ated W|th It, |)e an Increase in f.
risk of disease. \

» Statisticall- Mathematical change in a
variable thatsachievesiaiprobability




e "p vaIues”-proloa/bﬁitV‘a particular
outcome would have arisen by~cJ33nce

/8 p<0.0“5\(1 in 20 chg}nce)-statisti\cally (

Sig.
e p<0.01 (L:in 100 chance)- highly s.s.
e Non-significantzpivaltieriieans No
differencerBEtWEER dreups, Or

- which




~ e Descriptive St%t / — | \g
dD

e Mean, Standard Deviation, Outliers

VN Summ)arlze |mpor1?ant features\of ' f
numerical data

e [denti
e Characterize




~ e Analytical/ Infe’rezt/iéﬂ?ca istics \\z/
e | ooking at associations among two_0 or
P - more variables j | f

e Estlma\te pattern and strength of \
associations




How Do YoOUu Know

(JO”]‘—' r.ll':'.))

/’/

i \
~ e [he data that g/ou/ have needs to be of
the same quallty/ as other studies\

/ e Collected at the same statistical level f'
e Not we\Ned as secondary data \
o Needs reli bility and| validity indicators

o Best if allltheldata fesidelin one system
that isiinkable :




e Mathematical formulas that produce p-\
values that allow Investigators-to ) ASSESS e
the likelihood that c%ance accounts for |
the results observed in the study.

o There are any di
tests.

rent statistical




\ ' o ) —l - L
- Which Statistice J

fJ'J Choose

~ e This answer dépeﬁ’dsﬁm : - Ny
e he type of datg o S -
e Cbntinuous, Drdinal)or Nominal '
e The distrlbunon of the data




(3eneral Formula

L

o All statistical tests follow:this general \\&/
formula: ( ~—
/ \\ g ) \ | J

Té\st Statis"tic="/0bserved val — Expected val

rd Error







OnerSampiezal

" e Researchers are intefested.ir wheﬁer the
mean level of enzyme A in a certain N—
population is different \ from 25. TT*TEy\_

/ - measure, levels of enzyme A in a sample of
10 indiviauals and find that the meah, X =22.
Assume.that the poepulation hasa known

standard deviation, 6=6;

e Calculate test statistic: Z==1.41
e Critical'Value (fromZ table)s +1.96

)

D Y




- S
e Ztest assumes opyﬁfitmwrian@(or =
standard deviationé IS known. | N

e When population standard deviation is-

S unknown, but sample/éize s large (>30), J
then use sample standard deviation \(s) to
estimate-population standard deviation and
use normalidistributionitaeory (Central Limit

is NOT known, Use Stidentsit istr\igution

(/theor .




)

%rmal Versusitiistibution

£0

Normal distribution

t distribution




~ e Family of distrfb J@ns\dlﬁerent N\

N
distribution for each sample value of n- K
p 1 (degrees of freed?D f
o It has a mean of 0. and IS symm\etrlcal
around the mean -

hes the
approaches

e The t distribution appree

normal distributien asin

30
i




OneSamplerti

g

B Example | e/ " | \ /
o Researchers areinterested in whether the
/ ~mean level enzymeﬁ)3 ina certain (
populz}_tion is different from 120. They

measure levels of enzyme B in a sample of
15/ indivic andfind that the mean =96
and the deviation is




° Purpose s to é drgﬁar@th means of \»\

continuous variable in two independent

/ samples. f.
o Example: \
o Reseaﬁh ' ested In knowing




/’/

® Purpose is to éomﬁé\r@mans of two
non- independen‘f samples. ~

/> Measurements on the same individuals |
before and after a treatment or

mterve}m@ :

observations.




e Example ’ / - \\g/

e 12 subjects participated in a stUer on the
P _ effectiveness of a cértam diet on serum
choles\terol Ievels i \
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High Weight

Low Weight

Pretest Average FPosttest Average




A weject Ho

High Weight Accept |
T
— Weight loss due
to standard
therapy alone.

teject Ho -~ A dditional

weight loss due
to prescription
. supplemernt.
Low Weight

Pretest Average Posttest Average




hat if Your Data Do Not
Meet Assumptions?

e Mathematically transform the data into
a normal distribution (take the-log or
sguare root of values).

e Use a different class of tests called
“non-parametric” tests. These tests are
based onithe rankinglerordering of
data rather than thernumerical values.







hissquare Distrbution

i

O

Not a symmetrical distribution

Ranges from 0, to infinity —no negative values
Skewed to therright

Totall area underthe cumve =1

Family: of diStibUHORS =differentchi square
distribution for eachivalte eiftieidegrees of freedom

Degrees; of freedoem| = (Frows:1) X (#columns -1)




e Used when both (e&boiu and 0utcom%\ﬁ/,

are nominal \ N
/e Can be 2 x 2 or larger tables \ TNy

e Null hypothesis: No difference in

—




e Example: | 0 T
e In an air pollution study, a random sample 200
households were selected from each of.2
- communities. A respondent: in each household
was asked whether: or not anyone in the
household was bothered by air pollution.

&




-l

Chilsquareniypotie

S Bothered by ’ Cgrifnﬁ‘iunity } Total —~
air pollution A B | \_ /
( . ~—
~ Yes ) 62| 124 [~
/ - 43 81 | ~ I
No 138 138| 276 |
( 157 119
Total, 400

Hy: prop. bothered ini@emimA = propy bothered in Comm; B.

: e
o c]I-IA/:prop. bothered in CommiATE prep:y bothered in Comm B.
o d (alpha)i=




ChisquarerResults

RN N Y

3.84 16.88

Rejection Region

e Critical valuertorn ChijSauare with 1 df =3.84

e 16.88 liesswithinrthe rejection region — reject
the null" Rypothesis.

e pP<0.005




Definitions

~ e Same statistical |eveI/(NmmaI, Ordinal,

Interval, Ratio) Vi

e Secondary data (data Eollected for some
/" other reason than what you need) |

e Reliability and Validity (are you sure that
coders/nurses/physicians;see the same thing
/0] U« [0))

e Data thatiresideon eneidata;system, or,
better yet, one datalfile are’prefe




e Methods _ b
o Statistical procedure used \

S _\ e Significance level (Pr/e;determined o level that f
will be considered statistically significant).

C




"y Ha ve fun h‘h \
- statsftr
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