Quick Review of Last Week's Lab

A Clinical Trial on Preventing Depression

e Duringthe19805theNationallnstitutesof Health
(NIH) sponsored clinical trial to evaluate two
drugsto preventthe recurrenceof depressionin
patientsvhohave hadatleastonepreviousepisode
of theillness(Prienetal., Archives of General Psy-
chiatry, 1984).

Design of the Sudy

e Thestudywasmulti-centered.

e Patientswere randomized to one of the 3 treat-
mentgroups,Imipramine (Imip), Lithium (Li), or
a Placebo (PI).

e Patientswverefollowedfrom 2-4yearso seewhether
or notthey hadarecurrencef depression.

e Thestudywasdouble-blinded.



Variables Measured in the Sudy

HOSPT: Whichhospital:1, 2, 3,5 or 6.

TREAT: O=Lithium; 1=Imipramine; 2=Placebo.
OUTCOME: 0=Success (norecurrencel=Failure.
TIME: numberof weeksuntil arecurrence.

GAS. ameasuref socialfunctioningfrom 0-100.
AcCUTET: How mary daysdepressedeforethe
study

e AGE: Agein years.
e GENDER: 1=Female 2=Male.

In lab: You looked at this studyasa simplerandomized
clinical trial (RCT):
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Randomization: “Balance”representatioof all the vari-

ables(measuredr not) that preceedireatment(every-
thing except SUCCESS and TIME acrossthe threetreat-

mentarms.



Blocked Design

e Mashingthe HOSPITALS togethermight produce
misleadingesults(analogy:Simpsons paradox).

e The patientpopulationsat the different hospitals
mightbedifferent.Maybe:

— Lots morepatientswereat HosPITAL 1, and
they respondeadvell to IMIPRIMINE.

— Fewer patientswereat all the otherhospitals
combinedputthey respondeavell to LITHIUM.

To detectthis sortof problem,Block the studyon hospi-
tal. A blockeddesignlookslike this:
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Might alsoblockon GENDER, AGE, ACUTET, GAS, etc.,
dependingnthe purposeof the study



Samplevs. Population

Sample Satistic, Population Parameter

e A dtatistic is anumberdescribinga sample.
e A parameter is anumberdescribinga population.

e | take a sampleof 100 studentsandaveragetheir
GPA’'s to estimatethe averageGPA at Carngjie
Mellon. The averagein my sampleis a statistic,
theaverageat Carngie Mellon is a parameter.

e | suney 1000 US adultsto estimatethe fraction
who believe thatthe US Governmentbudgetsur
plusshouldbespentonnew socialprogramstather
thanrebatedn ataxcut. Thepercenin my sample
IS a statistic, the percentof all US adultswho feel
thisway is a parameter.




e To find the differencein time to recurrenceof de-
pressioramongpatientdakinglmiprimine,vs.Lithium,
| find 100 patientsat risk of depressiongive half
Imiprimine and half Lithium. The averagediffer-
encein time to recurrenceamongall patientsat

risk of depressions a , the av-
erageadifferencan my two groupsof 50 patientss
a

e To find outthefractionof registeredvotersintend-
Ing to votein thenext election,| conduciarandom-
digit-dialing telephonesuney, andin eachhouse-
holdwherethereis aregisteredvoter| askwhether
that personintendsto vote. The fraction of voters
Intendingto votein my suney isa :
thefractionof all registeredvotersintendingto vote
IS a

Bias vs. Precision

e Bias is difficult to measuredirectly. It is usually
reducedby carefuldesignandimplementatiorof
the study

e Precision is easierto measureif the subjects were
selected by an SRS It is usuallyincreasedy in-
creasinghesizeof the SRS.



Measuring Precision: Margin of Error

e ForanSRSinvolvingabinaryvariable(1/0,right/wrong,
yes/no....), we know that

SampleMean = (z1+- - -+zn)/n = (#Y;)SS) _ 5

p IS a statistic thatis estimatingthe parameter p,
thetrue proportionof Yes' s in thepopulation.

e Thevariability in p (how muchit bouncesaround
p, from sampleto sample)canbe measureavith

Standarderror = \/p(l —p) _ SE,

n

(A standaraerror(SE)is anSD for ameanor frac-
tion.)

e Wedon't know p (that'swhy thepoll!) sowe make
aguessTherearetwo approaches:

—p~p. SE,~+/p(1—p)/n  (smaller).
— p~0.50: SE, ~+/.5(1—.5)/n (larger).

Usually you wantthe secondapproachto protect
yourselffrom makingerrors.



e 68-95-99.fule:margin of error, is £2 - SE,.

e Thetruepercentslikelytobesomeavherebetween
) —2-SE,andp + 2 - SE,.

Example. A poll of 500 voters across the state of Penn-
sylvania found that 44% (220 of the 500 voters surveyed)
are in favor of selling off state liquor stores to set up a
trust fund to pay for pro sports stadiums and other pub-
lic works. Use p ~ 50% to estimate the margin of error
of the poall.

Answer: The problemstateghatp = 0.44, andasksus
to assumdhatthetruep is 0.50. Thereforethe standard
erroris SE, = 1/p(1 — p)/n = 1/(0.50)(0.50) /500 =

0.0224. Usmg the mlddle caseof the 68-95-99.7ule,

the margin of error is +2 - SE, = +0.045, or about
+4.5%.

e Thusthe percentof all Pennsylania voters (pa-
rameter)is likely to be betweend4% — 4.5% =
39.5% and44% + 4.5% = 48.5%. It is probable
thata majority of votersdoesnot favor this plan.

o If we hadusedp p = 0.44, we would have got-
ten\/p 1 —p)/n = +/(0.44)(0.56)/500 = 0.0222,
which is sllghtly smallerthanthe 0.0224we got
above.




e Statevide and nationalopinion polls are not ex-
actly SRSs.

— Difficult to take atrue SRSof votersin age-
ographicalreaaslargeastheU.S.

— MultistageSampling
— StratifiedSampling
— ProbabilitySampling

e However, we cangetafeelfor theuncertaintyin a
poll by usingthe SRS-basedalculation.

e Usuallythe“real” calculationwill leadto alarger
maigin of errorthanthe SRScalculation.

e If the samplewasnot conductedusingan SRSor
anothermrobability-baseanechanismyou cannot
calculate a margin of error.



Ethics and Uses

Confidentiality

Institutionalreview boards

Informedconsent

Ethicsof placebodor extremeillness(first do no
harm)

e Behavioralandsocialsciencexperimentginformed
consent)

Believing a Survey or Experiment/Obsewvational Study

Who conductedhe study?
Whatwasthepopulation?

How werethesubjectsselected?
How mary subjectsverethere?
Whenwasthe studyconducted?
For suneys:

— Whatwastheresponseate?
— How weresubjectontacted?
— Whatweretheexactquestionsasked?

e For experimentsandobsenrationalstudies:

— Whatwasthe designof theexperiment?

— What variableswere measuredeforetreat-
ment?After treatment?

— Exactlyhow werethevariablesmeasured?



