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36-201LINTRODUCTION 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 useexploratorydataanalysigechniquedo analyzetheresultsof anactualrandomizedontrolled
clinical trial for the preventionof therecurrenceof depressionSpecifically to develop methodsfor
theanalysisof contingeng tables.

3. To applyageneradata-analysiapproachn tacklingthis problem.Specifically to practicethethree
main stepsof that approach:(1) identifying the question,(2) analyzingthe data,and (3) draving
conclusiongrom thedata.

4. To developfurtherskills in usingMinitab for dataanalysis.
Getting Started

Fortodayslabyouwill needo copy afile usingthefile sener. The datafile is not a Minitab formatted
file but rather atext file called depession.dat

Getthefile nov andstartMinitab. Use OpenWorksheeto openthefile. Sincethis is atext file, you
mustselectText” from “List Filesof Type”.




General Data-AnalysisApproach

Even thoughdifferentstatisticalproblemsmay look quite distinct on the surface,they usuallycanbe
tackledusinga singledata-analysiapproachThis approacthasthreemainsteps:

1. Identify the Question
2. Analyzethe 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 stepldentify the Questioninvolvesthe
following sub-stepsdescribeheproblem,statethe questiorin your own words,checkthe dataformat,and

reflecton the studydesign.Keepin mind thateachsub-stepmay in turn, requireseveral“sub-sub-stepsto
be completed.

Foragivendata-analysiproblem thewayastepis performednaybedifferent,but thegenerakequence
of stepsis the same. This sequence&an be viewed asa generaltemplatefor how to solve dataanalysis
problems.The outline belav shavs the main stepsandtheir sub-steps.You shouldalwaysconsiderthese
whensolvinga data-analysigroblem.

1. Identify the Question

A. Describethe problem

B. Statethe question(s)

C. Checkthe data format

D. Reflectonthe study design

2. Analyzethe Data

A. ldentify the relevant variables

B. Determinethe appropriate analysis

C. Conductthe analysis

D. Interpretthe 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

Thisweeks lab is structuredaccordingto the above outline template.In fact, the above stepsandsub-
stepsappeain bold asheadingsn this lab handouto structurethe material. Youwill notice,however, that
the detailsundereachheadingarespecificto the datasetyou areanalyzing. This organizationis designed
to helpyou seewhatis commonacrosdifferentstatisticsproblemsaswell ashow the detailscanvary.



1. Identify the Question

Theidea behindthe first main stepldentify the Questionis that you shouldalwaysthink aboutthe
guestion(speingasled befoe you dive into data analyses.Thisway, you can male sure that you under
standhowthe datawetre collectedandwhythey were collected.Thiscanmale later stepseasier

1A. Describethe problem

Clinical depressioris a recurrentilinessrequiringtreatmentand often hospitalization.Nearly 50% of
peoplewho have an episodeof major depressiomwill have a recurrencewithin 2-3 years. To be ableto
preventtherecurrencef depressiofin peoplewho areatrisk for the diseasevould not only go along way
to alleviate the pain andsuffering of the individual patientbut would alsosase societymary thousand®f
dollarsperpatientin medicalexpensesndlostwagesdueto aninability to work.

During the 19805 the Federalgovernmentthroughthe Nationallnstitutesof Health(NIH), sponsored
a multi-centeredrandomizedcontrolledclinical trial to evaluatetwo drugsto prevent the recurrenceof
depressionn patientswho have had at leastone previous episodeof the illness (Prienet al., Archivesof
Geneal Psydiatry, 1984). Thefollowing givesthe basicdesignof the study:

The studywasmulti-centered. Therewere5 medicalclinics acrosshe countrythat participatedn this
trial. Using mary clinics enableghe investigatorgo enroll mary more patientsinto the studyand
allows for adiversity of patientgo participate.

Therewere 3 tr eatment groups. Patientsreceved eitherImipramine (Imip), Lithium (Li), or a Placebo
(PD. Imip andLi areactive drugs.

Patientswererandomized to oneof the 3 treatmengroups,usinga randomdevice (like rolling a 3 sided
die).

Patientswerefollowed from 2-4 yearsto seewhetheror not they hada recurrencef depressionlf they
did not have a recurrencewithin this time frame, thentheir treatmentwas consideredh Successl|f
they did have arecurrenceit wasconsideredh Failure.

Thestudywasdouble-blinded.

A numberof additionalbackgroundrariablesveremeasuredor eachpatient.

1B. Statethe question(s)

Todayyou will analyzetheresultsof thistrial to answetthefollowing questions:

() Whichof thedrugs(if either)wasmoresuccessfuin preventingtherecurrencef depressiomelative
to theplacebo?and
(I Which of thedrugs(if either)delayedherecurrencef depressiotongerrelative to the placebo?



1C. Checkthe data format

Thevariablesn thedatasetare:

VariableName Description

HOSPT Which hospitalthe patientwasfrom: Labeledl, 2, 3,5 or 6.

TREAT O=Lithium; 1=Imipramine 2=Placebo

OUTCOME Responsed=Succesd=Failure (recurrencef depression).

TIME How long the patientwasfollowedin the study measuredh weeks.

For patientswho hadarecurrencef depressionTIME equals

the numberof weeksfrom their inclusionin the studyuntil depressiomecurred.
For patientswvho did nothave arecurrencef depressionTIME equals

thetotal numberof weeksof the study

GAS Global Assessmer8cale- ameasuref socialfunctioningfrom 0 to 100,
takenatthebeginningof thestudy Smallvaluesarebad,large valuesaregood.
ACUTET How long the patientwasdepressebeforethe startof
thecurrentstudy measuredh days.
AGE Agein years.
GENDER Gender:l=Female2=Male.

Question#1: Fromthedataworksheefill in theblanksbelav for thefirst patient:

Which hospitalwasthe patientfrom?
Whattreatmentid the patientreceve?
Whatwasthe patients outcome?
How long wasthe patientfollowed?
Whatwasthe patients GAS score?
How old wasthe patient?
Wasthe patientmaleor female?

1D. Reflecton the study design

Question#2: |s thisanexperimentor anobserationalstudy?Explainwhy.

In this study patientswere randomlyassignedo the threetreatmentgroups,so the final numberof
patientsreceving eachtreatmenis random.This shouldproducethreegroupsof approximatelyequalsize,
with approximatelyequaldistributionsof possibldurking variables.



Question#3: How mary andwhat percentof the patientsreceved eachtreatment?How mary total pa-
tientsarein the study? You canuseCrossTabulation (which canbefoundin the Stats—Tables—+Cross
Tabulation menu)to getafrequeng breakdavn of TREAT.

& Question#4: Was the randomization effective in assigningan approximately equal number of
patientsto eachtreatmentgroup? Explain.

Randomizationis alsosupposedo “balance”variableghatwe didn’t controlby blocking. For example,
therandomizatiorshouldhave assignedapproximatelythe samedistribution of ACUTET timesto eachof
thethreegroups.

Fromthe Graph menu,chooseBoxplot. UndercolumnY, “Graphvariables:Y vs. X,” in thefirst cell
in row numberl, type ACUTET. UndercolumnX in row numberl, type TREAT. Click OK.

Question#5: Wastherandomizatiorsuccessfuh assigningapproximatelyhesamedistribution of ACUTET
scoredo eachtreatmengroup?Explain.

Question#6: List othervariables,from thetableat the top of p. 4, thatwe hopearedistributed equally
amongthe treatmengroupsby therandomization.

2. Analyzethe Data

After youare sute you undestandthe problem,the question(speingasled, and the studydesigniit is
timeto analyzethedata. In the secondmainstepAnalyze the Data youwill addressead of the questions
identifiedin mainstepl by doingthe following: identifythe relevantvariables,determinethe appiopriate
analysisconductheanalysisjnterprettheresultsandconsidemwhetheradditionalanalysesre necessary
Sincethis lab involvestwo questiongseepart 1B), youwill completehis sequencéwice

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 assessherelative effectivenesf the treatmentsye will examinetherelationshipoetweernrREAT and
OUTCOME.



2B. Determinethe appropriate analysis

Question#7:
e Is OuTCOME anexplanatoryvariableor aresponse®s it qualitative or quantitatve?
e Is TREAT anexplanatoryvariableor aresponse®s it qualitatve or quantitatve?

Question#8: Given your answerswhat type of plot or table is mostappropriate(choose: scatterplot,
side-by-sidéboxplots,contingeng table,etc.)?

2C. Conductthe analysis

Fromthe Stat menu,go to the Tablessub-menuandchooseCrossTabulation (this makesa contingenyg
table). Type Treat Outcomein the box under“Classificationvariables”. Make sureto put a spacebetween
thevariablenamesandthatthe “Counts” and“Row Percentstheckboxes(andno othercheckbors)are
checled.

Question#9: Copy thetableof obseredvalues;abeltherows andcolumns(notwith numericalabelsbut

with theappropriatevords);includetherow percentsBe sute you knowwhich variableis on therowsand
which is onthecolumnsandwhatead of the codesfor thevariablesstandfor.

2D. Inter pret the results

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

& Question#11: Basedon your analysisof the row %’ s,is the drug “Li” more effective, lesseffective
or no different than “Placebo” in preventing the recurrenceof depression?Why?



2E. Considerwhether additional analysesare necessary

An additionalanalysiswe cando is to look at Standardized Residuals From the Edit menu,choose
Edit Last Command Dialog. Unchedk the checkborsnext to Counts andRow percents andched the
checkboxnext to Chisquare analysis Thenched the radiobutton“Above andstd. residual” which adds
to the contingeng table the Expectedvaluesand standadizedresiduals aswell asthe x? value (sumof
square®f standardizedesiduals)Click OK. (To figure out whateachof thevaluesin the Sessiorwindown
are,look atthe “Cell Contents"tableunderneathhe contingeng table. Click the Zoombox if you cannot
seetheentiretablein the Sessiorwindow.)

Recallthat eachstandardizedesidualin the table sayshow far “out of line” from the hypothesisof
independencthecorresponding@bsenred countis:

o If the standardizedesidualis positive, the obsered countwasbiggerthanthe expectedcount;

o If the standardizedesidualis negative, the obsered countwassmallerthanthe expectedcount;

e Standardizedesidualdetweerabout—1.5 andl.5indicatecellsthatagreewith independence;

e Standardizedesidual®etweermbout—2.0 and—1.5 or betweeril.5and2.0indicatecellsthatgive mild
evidenceagainsindependence;

e Standardizedesidualdessthan—2.0 or greaterthan2.0indicatecellsthatgive strong evidenceagainst
independence.

Question#12:

i) Which cell of thetablehasthelargeststandardizedesidualnterpretwhatthis meansn the contet
of theproblem.

i) Whichcell of thetablehasthesmallesstandardizedesidualAnterpretwhatthismeansn thecontet
of the problem.

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 the study TIME, is anothetway of evaluatinghow effective atreatmentvas. Thisis
becaus@ncea patienthada recurrenceof depressiorfi.e., a failure) they wereno longerfollowed in the
study: the longera patientwasin the study the more effective the treatmentmusthave been. Therefore,
TiME andTREAT aretherelevantvariabledor addressinghequestioroswhichdrugdelayedherecurrence
of depressiomonger



2B. Determinethe appropriate analysis

Question#13:
¢ IS TIME anexplanatoryvariableor aresponse®s it qualitative or quantitatve?
e IS TREAT anexplanatoryvariableor aresponse®s it qualitative or quantitatve?

Question#14: Givenyour answerswhattype of plot or tableis mostappropriatgchoose:scatterplot,
side-by-sidéoxplots,contingeng table,etc.)?

2C. Conductthe analysis
Fromthe Graph menu,chooseBoxplot. ChooseTIME asthe Y-variableand TREAT asthe X-variable.
2D. Inter pret the results
& Question#15: What are the approximate median TIMES for eachtreatment group? Based

on this analysiswhich treatmentor treatmentsappear to be better in preventing the recurrenceof
depression?

2E. Considerwhether additional analysesare necessary

Question#16: Canyou think of ary otherwaysto comparethe lengthsof time patientson eachof the
threetreatmentstayedn the study or areyou happy with theboxplotanalysis?




3. Draw Conclusionsfrom the Data

3A. Re-statethe Question(s)

() Which of thedrugs(if either)wasmoresuccessfuin preventingtherecurrencef depressiomelative to
the placebo?and(Il) Which of the drugs(if either)delayedtherecurrencef depressiotongerrelatie to
theplacebo?

3B. Answer the Question(s)Basedon Analyses

Question#17: Givenall theanalysesabore, hov would you answereachquestion:

() Whichof thedrugs(if either)wasmoresuccessfuin preventingtherecurrencef depressiomelative
to theplacebo?

(I Which of thedrugs(if either)delayedherecurrencef depressiotongerrelatie to the placebo?

& Question#18: Which treatmentwould you recommendto prevent the recurrenceof depression,
basedon this study? Explain why.

3C. Evaluate Strengthsand Weaknesses

Question#19: Are thereotheralternatve hypothese®r explanationsfor theseresultsthat you are con-
cernedaboutthatmight make you qualify your answeraf so,nameoneor two.

Remembeto deletefilesandfolders thatyoumighthavecreated.



