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36-201INTRODUCTION TO STATISTICAL REASONING
Computer Lab Exercise– Lab #7

(therewasnoLab#6)
Treatmentfor Depression:A RandomizedControlled Clinical Trial

Objectives:

1. To review researchmethodsandthe principlesof experimentaldesignthat aretypically usedin an
experiment.

2. To useexploratorydataanalysistechniquesto analyzetheresultsof anactualrandomizedcontrolled
clinical trial for thepreventionof therecurrenceof depression.Specifically, to developmethodsfor
theanalysisof contingency tables.

3. To applya generaldata-analysisapproachin tacklingthis problem.Specifically, to practicethethree
main stepsof that approach:(1) identifying the question,(2) analyzingthe data,and(3) drawing
conclusionsfrom thedata.

4. To developfurtherskills in usingMinitab for dataanalysis.

Getting Started

For today’s labyouwill needtocopy afile usingthefile server. Thedatafile isnot aMinitab formatted
file but rather a text file calleddepression.dat.

Get thefile now andstartMinitab. UseOpenWorksheetto openthefile. Sincethis is a text file, you
mustselect“Text” from “List Filesof Type”.
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GeneralData-AnalysisApproach

Even thoughdifferentstatisticalproblemsmay look quite distinct on the surface,they usuallycanbe
tackledusingasingledata-analysisapproach.Thisapproachhasthreemainsteps:

1. Identify the Question

2. Analyze the Data

3. Draw Conclusionsfrom the Data

Thesemain stepsare all importantpartsof a thoroughdataanalysis,and eachone may requirethe
completionof a seriesof sub-steps.For example,the first main stepIdentify the Question involves the
following sub-steps:describetheproblem,statethequestionin yourown words,checkthedataformat,and
reflecton thestudydesign.Keepin mind thateachsub-stepmay, in turn,requireseveral“sub-sub-steps”to
becompleted.

Foragivendata-analysisproblem,thewayastepis performedmaybedifferent,but thegeneralsequence
of stepsis the same. This sequencecanbe viewed asa generaltemplatefor how to solve dataanalysis
problems.Theoutlinebelow shows themainstepsandtheir sub-steps.You shouldalwaysconsiderthese
whensolvingadata-analysisproblem.

1. Identify the Question

A. Describethe problem

B. Statethe question(s)

C. Check the data format

D. Reflecton the study design

2. Analyze the Data

A. Identify the relevant variables

B. Determine the appropriate analysis

C. Conduct the analysis

D. Interpret the results

E. Considerwhether additional analysesare necessary

3. Draw Conclusionsfrom the Data

A. Re-statethe question(s)

B. Answer the question(s)basedon analyses.

C. Evaluate the strengthsand weaknesses

This week’s lab is structuredaccordingto theabove outlinetemplate.In fact,theabove stepsandsub-
stepsappearin boldasheadingsin this lab handoutto structurethematerial.Youwill notice,however, that
thedetailsundereachheadingarespecificto thedatasetyou areanalyzing.This organizationis designed
to helpyouseewhatis commonacrossdifferentstatisticsproblemsaswell ashow thedetailscanvary.
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1. Identify the Question

Theidea behindthe first main stepIdentify the Question is that you shouldalwaysthink about the
question(s)beingasked before youdive into dataanalyses.Thisway, you canmake sure that youunder-
standhowthedatawerecollectedandwhythey werecollected.Thiscanmake later stepseasier.

1A. Describethe problem

Clinical depressionis a recurrentillnessrequiringtreatmentandoftenhospitalization.Nearly50%of
peoplewho have an episodeof major depressionwill have a recurrencewithin 2-3 years. To be able to
preventtherecurrenceof depressionin peoplewhoareat risk for thediseasewouldnot only goa longway
to alleviate thepainandsuffering of the individual patientbut would alsosave societymany thousandsof
dollarsperpatientin medicalexpensesandlostwagesdueto aninability to work.

During the1980’s theFederalgovernment,throughtheNationalInstitutesof Health(NIH), sponsored
a multi-centeredrandomizedcontrolledclinical trial to evaluatetwo drugsto prevent the recurrenceof
depressionin patientswho have hadat leastoneprevious episodeof the illness(Prienet al., Archivesof
General Psychiatry, 1984).Thefollowing givesthebasicdesignof thestudy:

The studywasmulti-centered. Therewere5 medicalclinics acrossthecountrythat participatedin this
trial. Using many clinics enablesthe investigatorsto enroll many morepatientsinto the studyand
allows for adiversityof patientsto participate.

Therewere3 tr eatment groups. Patientsreceived either Imipramine(Imip), Lithium (Li), or a Placebo
(Pl). Imip andLi areactive drugs.

Patientswererandomized to oneof the3 treatmentgroups,usinga randomdevice (like rolling a 3 sided
die).

Patientswerefollowed from 2-4 yearsto seewhetheror not they hada recurrenceof depression.If they
did not have a recurrencewithin this time frame,thentheir treatmentwasconsidereda Success. If
they did have a recurrence,it wasconsideredaFailure.

Thestudywasdouble-blinded.

A numberof additionalbackgroundvariablesweremeasuredfor eachpatient.

1B. Statethe question(s)

Todayyouwill analyzetheresultsof this trial to answerthefollowing questions:

(I) Whichof thedrugs(if either)wasmoresuccessfulin preventingtherecurrenceof depressionrelative
to theplacebo?and

(II) Whichof thedrugs(if either)delayedtherecurrenceof depressionlongerrelative to theplacebo?
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1C. Check the data format

Thevariablesin thedatasetare:

VariableName Description

HOSPT Whichhospitalthepatientwasfrom: Labeled1, 2, 3, 5 or 6.
TREAT 0=Lithium; 1=Imipramine; 2=Placebo.
OUTCOME Response:0=Success1=Failure (recurrenceof depression).
TIME How long thepatientwasfollowedin thestudy, measuredin weeks.

For patientswhohada recurrenceof depression,TIME equals
thenumberof weeksfrom their inclusionin thestudyuntil depressionrecurred.
For patientswhodid nothave a recurrenceof depression,TIME equals
thetotalnumberof weeksof thestudy.

GAS GlobalAssessmentScale- ameasureof socialfunctioningfrom 0 to 100,
takenat thebeginningof thestudy. Smallvaluesarebad,largevaluesaregood.

ACUTET How long thepatientwasdepressedbeforethestartof
thecurrentstudy, measuredin days.

AGE Age in years.
GENDER Gender:1=Female2=Male.

Question#1: Fromthedataworksheetfill in theblanksbelow for thefirst patient:

Whichhospitalwasthepatientfrom?
Whattreatmentdid thepatientreceive?
Whatwasthepatient’s outcome?
How longwasthepatientfollowed?
Whatwasthepatient’s GAS score?
How old wasthepatient?
Wasthepatientmaleor female?

1D. Reflecton the study design

Question#2: Is thisanexperimentor anobservationalstudy?Explainwhy.

In this study, patientswere randomlyassignedto the threetreatmentgroups,so the final numberof
patientsreceiving eachtreatmentis random.Thisshouldproducethreegroupsof approximatelyequalsize,
with approximatelyequaldistributionsof possiblelurking variables.
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Question#3: How many andwhat percentof the patientsreceived eachtreatment?How many total pa-
tientsarein thestudy?You canuseCrossTabulation (which canbefound in theStats� Tables� Cross
Tabulation menu)to geta frequency breakdown of TREAT.

�
Question#4: Was the randomization effective in assigningan approximately equal number of

patients to eachtreatmentgroup? Explain.

Randomizationis alsosupposedto “balance”variablesthatwedidn’t controlby blocking.For example,
therandomizationshouldhave assignedapproximatelythesamedistribution of ACUTET timesto eachof
thethreegroups.

FromtheGraph menu,chooseBoxplot. UndercolumnY, “Graphvariables:Y vs. X,” in thefirst cell
in row number1, typeACUTET. UndercolumnX in row number1, typeTREAT. Click OK .

Question#5: Wastherandomizationsuccessfulin assigningapproximatelythesamedistributionof ACUTET
scoresto eachtreatmentgroup?Explain.

Question#6: List othervariables,from the tableat the top of p. 4, that we hopearedistributedequally
amongthetreatmentgroupsby therandomization.

2. Analyze the Data

After youare sure youunderstandtheproblem,thequestion(s)beingasked,andthestudydesign,it is
timeto analyzethedata. In thesecondmainstepAnalyze the Data youwill addresseach of thequestions
identifiedin mainstep1 by doingthefollowing: identify therelevantvariables,determinetheappropriate
analysis,conducttheanalysis,interpret theresults,andconsiderwhetheradditionalanalysesarenecessary.
Sincethis lab involvestwoquestions(seepart 1B),youwill completethissequencetwice.

I . WHICH OF THE DRUGS (IF EITHER) WAS MORE SUCCESSFUL IN PREVENTING THE RECURRENCE OF

DEPRESSION RELATIVE TO THE PLACEBO?

2A. Identify the relevant variables

To assesstherelative effectivenessof thetreatments,we will examinetherelationshipbetweenTREAT and
OUTCOME.
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2B. Determinethe appropriate analysis

Question#7:

� Is OUTCOME anexplanatoryvariableor a response?Is it qualitative or quantitative?

� Is TREAT anexplanatoryvariableor a response?Is it qualitative or quantitative?

Question#8: Given your answers,what type of plot or table is mostappropriate(choose:scatterplot,
side-by-sideboxplots,contingency table,etc.)?

2C. Conduct the analysis

FromtheStat menu,go to theTablessub-menu,andchooseCrossTabulation (this makesa contingency
table). TypeTreatOutcomein thebox under“Classificationvariables”.Make sureto put a spacebetween
thevariablenamesandthat the“Counts” and“Row Percents”checkboxes(andno othercheckboxes)are
checked.

Question#9: Copy thetableof observedvalues;labeltherowsandcolumns(notwith numericallabelsbut
with theappropriatewords);includetherow percents.Besure youknowwhich variableis on therowsand
which is on thecolumnsandwhateach of thecodesfor thevariablesstandfor.

2D. Interpret the results

Question#10: Basedonyouranalysisof therow %, is thedrug“Imip” moreeffective, lesseffective or no
differentthan“Li” in preventingtherecurrenceof depression?Why?

�
Question#11: Basedon your analysisof the row %’ s, is the drug “Li” moreeffective, lesseffective

or no different than “Placebo” in preventing the recurrenceof depression?Why?
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2E. Considerwhether additional analysesare necessary

An additionalanalysiswe can do is to look at Standardized Residuals. From the Edit menu,choose
Edit Last Command Dialog. Uncheck thecheckboxesnext to Counts andRow percents, andcheck the
checkboxnext to Chisquare analysis. Thencheck theradiobutton “Aboveandstd. residual” which adds
to the contingency tablethe Expectedvaluesandstandardizedresiduals, aswell asthe ��� value(sumof
squaresof standardizedresiduals).Click OK . (To figureoutwhateachof thevaluesin theSessionwindow
are,look at the“Cell Contents”tableunderneaththecontingency table. Click theZoombox if you cannot
seetheentiretablein theSessionwindow.)

Recall that eachstandardizedresidualin the tablesayshow far “out of line” from the hypothesisof
independencethecorrespondingobservedcountis:

� If thestandardizedresidualis positive, theobservedcountwasbiggerthantheexpectedcount;
� If thestandardizedresidualis negative, theobservedcountwassmallerthantheexpectedcount;
� Standardizedresidualsbetweenabout ���
	�� and1.5 indicatecellsthatagreewith independence;
� Standardizedresidualsbetweenabout ��
�	�� and ���
	�� or between1.5and2.0 indicatecellsthatgive mild
evidenceagainstindependence;
� Standardizedresidualslessthan ��
�	�� or greaterthan2.0 indicatecells thatgive strongevidenceagainst
independence.

Question#12:
i) Whichcell of thetablehasthelargeststandardizedresidual?Interpretwhatthis meansin thecontext

of theproblem.

ii) Whichcell of thetablehasthesmalleststandardizedresidual?Interpretwhatthismeansin thecontext
of theproblem.

II . WHICH OF THE DRUGS (IF EITHER) DELAYED THE RECURRENCE OF DEPRESSION LONGER,
RELATIVE TO THE PLACEBO

2A. Identify the relevant variables

Theamountof time in thestudy, TIME, is anotherwayof evaluatinghow effective a treatmentwas.This is
becauseoncea patienthada recurrenceof depression(i.e., a failure) they wereno longerfollowed in the
study: the longera patientwasin the study, the moreeffective the treatmentmusthave been. Therefore,
TIME andTREAT aretherelevantvariablesfor addressingthequestionoswhichdrugdelayedtherecurrence
of depressionlonger.
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2B. Determinethe appropriate analysis

Question#13:

� Is TIME anexplanatoryvariableor a response?Is it qualitative or quantitative?

� Is TREAT anexplanatoryvariableor a response?Is it qualitative or quantitative?

Question#14: Given your answers,what type of plot or tableis mostappropriate(choose:scatterplot,
side-by-sideboxplots,contingency table,etc.)?

2C. Conduct the analysis

FromtheGraph menu,chooseBoxplot. ChooseTIME astheY-variableandTREAT astheX-variable.

2D. Interpret the results

�
Question#15: What are the approximate median TIMES for each treatment group? Based

on this analysiswhich treatment or tr eatmentsappear to be better in preventing the recurrenceof
depression?

2E. Considerwhether additional analysesare necessary

Question#16: Canyou think of any otherwaysto comparethe lengthsof time patientson eachof the
threetreatmentsstayedin thestudy, or areyouhappy with theboxplotanalysis?
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3. Draw Conclusionsfrom the Data

3A. Re-statethe Question(s)

(I) Whichof thedrugs(if either)wasmoresuccessfulin preventingtherecurrenceof depressionrelative to
theplacebo?and(II) Which of thedrugs(if either)delayedtherecurrenceof depressionlongerrelative to
theplacebo?

3B. Answer the Question(s)Basedon Analyses

Question#17: Givenall theanalysesabove,how wouldyouanswereachquestion:

(I) Whichof thedrugs(if either)wasmoresuccessfulin preventingtherecurrenceof depressionrelative
to theplacebo?

(II) Whichof thedrugs(if either)delayedtherecurrenceof depressionlongerrelative to theplacebo?

�
Question#18: Which treatmentwould you recommendto prevent the recurrenceof depression,

basedon this study? Explain why.

3C. EvaluateStrengthsand Weaknesses

Question#19: Are thereotheralternative hypothesesor explanationsfor theseresultsthat you arecon-
cernedaboutthatmightmakeyou qualify youranswer?If so,nameoneor two.

Rememberto deletefilesandfolders thatyoumighthavecreated.
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