
Quick Review of Last Week’sLab

A Clinical Trial on Preventing Depression

� Duringthe1980’s theNationalInstitutesof Health
(NIH) sponsoreda clinical trial to evaluate two
drugs to prevent the recurrenceof depressionin
patientswhohavehadatleastonepreviousepisode
of theillness(Prienetal.,Archives of General Psy-
chiatry, 1984).

Design of the Study

� Thestudywasmulti-centered.

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

� Patientswerefollowedfrom2-4yearstoseewhether
or not they hadarecurrenceof depression.

� Thestudywasdouble-blinded.



Variables Measured in the Study

�
HOSPT: Whichhospital:1, 2, 3, 5 or 6.�
TREAT: 0=Lithium; 1=Imipramine; 2=Placebo.�
OUTCOME: 0=Success (no recurrence)1=Failure.�
TIME: numberof weeksuntil a recurrence.�
GAS: ameasureof socialfunctioningfrom 0-100.� ACUTET: How many daysdepressedbefore the
study.�
AGE: Age in years.�
GENDER: 1=Female 2=Male.

In lab: You lookedat this studyasa simplerandomized
clinical trial (RCT):

Randomization: “Balance”representationof all thevari-
ables(measuredor not) that preceedtreatment(every-
thing except SUCCESS and TIME acrossthe threetreat-
mentarms.



Blocked Design

� Mashingthe HOSPITALs togethermight produce
misleadingresults(analogy:Simpson’sparadox).

� The patientpopulationsat the different hospitals
mightbedifferent.Maybe:

– Lotsmorepatientswereat HOSPITAL 1, and
they respondedwell to IMIPRIMINE.

– Fewer patientswereat all theotherhospitals
combined,but they respondedwell to L ITHIUM.

To detectthis sortof problem,Block thestudyon hospi-
tal. A blockeddesignlookslike this:

Might alsoblockonGENDER, AGE, ACUTET, GAS, etc.,
dependingon thepurposeof thestudy.



Samplevs.Population

Sample Statistic, Population Parameter

� A statistic is anumberdescribinga sample.� A parameter is anumberdescribinga population.

� I take a sampleof 100 studentsandaveragetheir
GPA’s to estimatethe averageGPA at Carnegie
Mellon. The averagein my sampleis a statistic,
theaverageatCarnegie Mellon is a parameter.

� I survey 1000 US adultsto estimatethe fraction
who believe that the US Governmentbudgetsur-
plusshouldbespentonnew socialprograms,rather
thanrebatedin ataxcut.Thepercentin my sample
is a statistic, thepercentof all US adultswho feel
thisway is a parameter.



� To find thedifferencein time to recurrenceof de-
pressionamongpatientstakingImiprimine,vs.Lithium,
I find 100patientsat risk of depression,give half
Imiprimine andhalf Lithium. The averagediffer-
encein time to recurrenceamongall patientsat
risk of depressionis a ; the av-
eragedifferencein my two groupsof 50patientsis
a .

� To find out thefractionof registeredvotersintend-
ing tovotein thenext election,I conductarandom-
digit-dialing telephonesurvey, andin eachhouse-
holdwherethereis aregisteredvoterI askwhether
thatpersonintendsto vote.The fractionof voters
intendingtovotein mysurvey isa ;
thefractionof all registeredvotersintendingtovote
is a .

Bias vs. Precision

� Bias is difficult to measuredirectly. It is usually
reducedby carefuldesignandimplementationof
thestudy.

� Precision is easierto measure,if the subjects were
selected by an SRS. It is usually increasedby in-
creasingthesizeof theSRS.



Measuring Precision: Margin of Error

� ForanSRSinvolvingabinaryvariable(1/0,right/wrong,
yes/no,...),weknow that
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�� is a statistic that is estimatingthe parameter � ,
thetrueproportionof Yes’s in thepopulation.

� Thevariability in
�� (how muchit bouncesaround� , from sampleto sample)canbemeasuredwith
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(A standarderror(SE)is anSDfor ameanor frac-
tion.)

� Wedon’t know � (that’swhy thepoll!) sowemake
aguess.Therearetwo approaches:

– � # �� : $�%'& # ��)(+*-, ��/.1032 (smaller).

– � # 4658794 : $�% & # 5:7;(<*=, 587>.1032 (larger).

Usuallyyou want thesecondapproach,to protect
yourselffrom makingerrors.



� 68–95–99.7rule:margin of error, is ? @ AB$�%'& .
� Thetruepercentis likely tobesomewherebetween�� , @ AC$�%D& and

�� E @ AB$F%D& .
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 � # 794HG to estimate the margin of error
of the poll.

Answer: Theproblemstatesthat
�� I 465KJLJ , andasksus

to assumethat thetrue � is 465:7L4 . Thereforethestandard
erroris $F%D& I �)(+*-, �M.1032 I (N4658794O.�(N4658794O.P0L794L4 I
465:4 @L@ J . Using the middle caseof the 68–95–99.7rule,
the margin of error is ? @ AQ$�%D& I ? 465R4SJT7 , or about
? J;587>G .

� Thus the percentof all Pennsylvania voters(pa-
rameter)is likely to be betweenJLJUG , J;587>G IVLW 587>G and JLJUG E JX5:7>G I JHY6587>G . It is probable
thatamajorityof votersdoesnot favor thisplan.� If we hadused� # �� I 465ZJ>J , we would have got-
ten

��[(+*\, ��].P032 I (N465ZJ>JU.�(N465:7L^O.P097L4L4 I 465:4 @L@L@ ,
which is slightly smallerthan the 0.0224we got
above.



� Statewide and nationalopinion polls are not ex-
actlySRS’s.

– Difficult to take a trueSRSof votersin a ge-
ographicalareaaslargeastheU.S.

– MultistageSampling

– StratifiedSampling

– ProbabilitySampling

� However, wecangeta feel for theuncertaintyin a
poll by usingtheSRS-basedcalculation.

� Usually the“real” calculationwill leadto a larger
margin of errorthantheSRScalculation.

� If thesamplewasnot conductedusinganSRSor
anotherprobability-basedmechanism,you cannot
calculate a margin of error.



Ethics and Uses

� Confidentiality� Institutionalreview boards� Informedconsent� Ethicsof placebosfor extremeillness(first do no
harm)� Behavioralandsocialscienceexperiments(informed
consent)

Believing a Surveyor Experiment/Observational Study

� Whoconductedthestudy?� Whatwasthepopulation?� How werethesubjectsselected?� How many subjectswerethere?� Whenwasthestudyconducted?� For surveys:

– Whatwastheresponserate?
– How weresubjectscontacted?
– Whatweretheexactquestionsasked?

� For experimentsandobservationalstudies:

– Whatwasthedesignof theexperiment?
– What variablesweremeasuredbeforetreat-

ment?After treatment?
– Exactlyhow werethevariablesmeasured?


