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Web vs. paperWeb vs. paper--andand--pencilpencil

�� Equivalence in measures of:Equivalence in measures of:
1.1. General psychopathologyGeneral psychopathology11

2.2. Panic/agoraphobiaPanic/agoraphobia22

3.3. SelfSelf--monitoringmonitoring33

4.4. Youth independence livingYouth independence living44

5.5. Emotional functioningEmotional functioning55

6.6. Parent attachmentParent attachment66
�� 1 = Vallejo et al.; 2 = Carlbring et al., in press; 3 = Buchanan1 = Vallejo et al.; 2 = Carlbring et al., in press; 3 = Buchanan et al., 1999; 4 = et al., 1999; 4 = 

BressaniBressani et al., 2003; 5,6 = et al., 2003; 5,6 = FouladiFouladi et al., 2002 et al., 2002 



How to present online measures?How to present online measures?

�� Does progress indicator improve Does progress indicator improve 
completion rates?completion rates?

�� Radio button vs. text boxesRadio button vs. text boxes

CouperCouper et al, 2001et al, 2001



Current StudyCurrent Study

�� SingleSingle--itemitem--per page vs. multipleper page vs. multiple--
itemsitems--per page per page 
•• Do scores differ by method of Do scores differ by method of 
presentation (presentation (single vs. multiplesingle vs. multiple)?)?

•• Which method do subjects prefer?Which method do subjects prefer?



METHODMETHOD



710 participants710 participants

61%61%34.934.9241 / 280241 / 280DepressionDepression

64%64%35.235.2201 / 220201 / 220PanicPanic

56%56%35.135.1268 / 300268 / 300Social Social 
PhobiaPhobia

% % 

FemaleFemale
AgeAgeResponse Response 

RateRate
WaitWait--ListList



ProcedureProcedure

�� ~30% of Swedish Internet TX wait~30% of Swedish Internet TX wait--
list invitedlist invited

�� Asked to complete 4 webAsked to complete 4 web--
questionnaires twicequestionnaires twice

�� Asked to allow 1 Asked to allow 1 –– 4 hours between 4 hours between 
completing measures (mean = 3.2 completing measures (mean = 3.2 
hours)hours)



MeasuresMeasures

�� Beck Depression Inventory: BDIBeck Depression Inventory: BDI11

�� Montgomery Montgomery ÅÅsbergsberg Depression Depression 
Rating Scale: MADRSRating Scale: MADRS22

�� Beck Anxiety Inventory: BAIBeck Anxiety Inventory: BAI33

�� Quality of Life Inventory: QOLIQuality of Life Inventory: QOLI44

3"?"Dgem"("Uvggt."3;;8="4"?"Oqpviqogt{"("3"?"Dgem"("Uvggt."3;;8="4"?"Oqpviqogt{"("̋̋udgtiudgti."3;9;="."3;9;="UxcpdqtiUxcpdqti ("("̋̋udgtiudgti."3;;6="5"?"Dgem"gv"cn0."."3;;6="5"?"Dgem"gv"cn0."
3;::="6"?"Htkuej"gv"cn0."3;;4"3;::="6"?"Htkuej"gv"cn0."3;;4"



Measures contMeasures cont’’dd

--6 6 -- +6+60 0 -- 63630 0 -- 54540 0 -- 6363

1616--itemitem
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2121--itemitem99--itemitem2121--itemitem
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Procedure contProcedure cont’’dd

�� Questionnaires: singleQuestionnaires: single--item per page item per page 
or multipleor multiple--itemsitems--perper--pagepage







Order of questionnairesOrder of questionnaires

M SM SS  MS  M2 Panic2 Panic

S = single item per pageS = single item per page
M = multiple item per pageM = multiple item per page

M  M M  M S  SS  SM  SM  SS  MS  M4 Depression4 Depression

M  M M  M S  SS  SM  SM  SS  MS  M4 Social Phobia4 Social Phobia

T1  T2T1  T2T1  T2T1  T2T1  T2T1  T2T1  T2T1  T2
GroupsGroups



RESULTSRESULTS



Data Analysis PlanData Analysis Plan

1)1) Test for significant relationship Test for significant relationship 
between scores from singlebetween scores from single--item item 
and multipleand multiple--item questionnaires item questionnaires 
((testtest--retest reliabilityretest reliability))



CorrelationsCorrelations

.98.98.97.97.95.95.97.97SMSM

.95.95.96.96.96.96.98.98MSMS

PanicPanic

.97.97.96.96.97.97.96.96SSSS

.98.98.96.96.97.97.96.96MMMM

.97.97.96.96.98.98.98.98MSMS

.97.97.97.97.97.97.99.99SMSM

DepressedDepressed

QOLIQOLIBAIBAIMADRSMADRSBDIBDIGROUPGROUP



Correlations contCorrelations cont’’dd

.98.98.97.97.98.98.98.98MMMM

.98.98.98.98.98.98.97.97SSSS

.97.97.97.97.94.94.97.97MSMS

.97.97.94.94.95.95.98.98SMSM

Social Social 
PhobiaPhobia

QOLIQOLIBAIBAIMADRSMADRSBDIBDIGROUPGROUP



Data Analysis Plan contData Analysis Plan cont’’dd

2)2) Check for factorial invarianceCheck for factorial invariance
Is the webIs the web--questionnaire functioning to measure the questionnaire functioning to measure the 

same construct regardless of PRESENTATION or same construct regardless of PRESENTATION or 
TIME?TIME?

Are the factor loading patterns the sameAre the factor loading patterns the same……
Across different TIMES?Across different TIMES?
Across different PRESENTATIONS?Across different PRESENTATIONS?

3)3) Used multipleUsed multiple--groups structural modeling groups structural modeling 
approachapproach11

4)4) Are factor means and variances affected Are factor means and variances affected 
by PRESENTATION method or TIME?by PRESENTATION method or TIME?

1 = 1 = McArdleMcArdle & & HamagamiHamagami, 1996, 1996



FindingsFindings

1)1) Significant relationship between single Significant relationship between single 
and multiple PRESENTATION methods (and multiple PRESENTATION methods (rr))

2)2) Factorial invariance occurred for all Factorial invariance occurred for all 
measures measures withinwithin diagnostic groupdiagnostic group
The webThe web--questionnaire functioned to measure the questionnaire functioned to measure the 

same construct regardless of PRESENTATION or same construct regardless of PRESENTATION or 
TIME.TIME.

The factor loading patterns were the sameThe factor loading patterns were the same……
Across different TIMES.Across different TIMES.
Across different PRESENTATIONS.Across different PRESENTATIONS.

3)3) Factor means and variances were Factor means and variances were notnot
affected by PRESENTATION method or affected by PRESENTATION method or 
TIME.TIME.



BDI Means by GroupBDI Means by Group

16.516.516.816.8MSMS
17.017.017.917.9SMSM

PanicPanic
25.125.126.226.2SSSS
23.623.624.024.0MMMM
25.225.225.225.2MSMS
25.825.826.826.8SMSM

DepressedDepressed
BDI BDI –– Time 2Time 2BDI BDI –– Time 1Time 1

Mean BDI of outpatients diagnosed with mild MDE = 18 / moderate MDE = 27 / severe MDE = 34.  

Steer, Brown, et al. 2001



BDI Means by Group BDI Means by Group contcont’’dd

15.115.115.215.2SSSS
15.915.916.016.0MMMM
13.913.914.614.6MSMS
14.314.315.115.1SMSM

Social PhobiaSocial Phobia
BDI BDI –– Time 2Time 2BDI BDI –– Time 1Time 1

Mean BDI of outpatients diagnosed with mild MDE = 18 / moderate MDE = 27 / severe MDE = 34.  

Steer, Brown, et al. 2001



MADRSMADRS--S Means by GroupS Means by Group

17.917.919.319.3MSMS
17.717.717.917.9SMSM

PanicPanic
24.024.024.424.4SSSS
24.424.424.524.5MMMM
24.524.525.225.2MSMS
25.325.325.025.0SMSM

DepressedDepressed
MADRSMADRS––Time 2Time 2MADRSMADRS––Time 1Time 1

Mean MADRS-S of depressed primary care patients before TX = 28.0. McIntyre et al., 2006



MADRSMADRS--S Means by Group S Means by Group contcont’’dd

14.814.815.815.8SSSS
16.816.817.817.8MMMM
15.715.717.217.2MSMS
15.015.014.714.7SMSM

Social PhobiaSocial Phobia
MADRSMADRS––Time 2Time 2MADRSMADRS––Time 1Time 1

Mean MADRS-S of depressed primary care patients before TX = 28.0. McIntyre et al., 2006



BAI Means by GroupBAI Means by Group

21.421.423.523.5MSMS
21.121.120.720.7SMSM

PanicPanic
18.418.419.319.3SSSS
18.418.419.219.2MMMM
18.918.921.321.3MSMS
20.620.620.420.4SMSM

DepressedDepressed
BAI BAI –– Time 2Time 2BAI BAI –– Time 1Time 1

Mean BAI for sample with panic disorder with agoraphobia = 27.27. Beck et al., 1988



BAI Means by Group BAI Means by Group contcont’’dd

15.515.516.416.4SSSS
19.919.920.520.5MMMM
15.315.317.817.8MSMS
15.215.214.514.5SMSM

Social PhobiaSocial Phobia
BAI BAI –– Time 2Time 2BAI BAI –– Time 1Time 1

Mean BAI for sample with panic disorder with agoraphobia = 27.27. Beck et al., 1988



Factor means by diagnostic groupFactor means by diagnostic group

BDI: Depressed > Panic > Social Phobia BDI: Depressed > Panic > Social Phobia 

MADRS: Factorial invariance did not hold MADRS: Factorial invariance did not hold 
acrossacross diagnostic groupsdiagnostic groups

BAI: Factorial invariance did not hold BAI: Factorial invariance did not hold 
acrossacross diagnostic groupsdiagnostic groups

QOLI: Depressed < Panic & Social Phobia QOLI: Depressed < Panic & Social Phobia 



Subject PreferenceSubject Preference
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DISCUSSIONDISCUSSION



DiscussionDiscussion

�� Validity for Internet administration of BDI, Validity for Internet administration of BDI, 
MADRSMADRS--S, BAI, QOLIS, BAI, QOLI
•• Whether singleWhether single--item or multipleitem or multiple--item item 
administrationadministration

�� No differences between scores on singleNo differences between scores on single--
item or multipleitem or multiple--item administrationsitem administrations

�� Majority preferred singleMajority preferred single--item item 
presentationpresentation
•• Especially for depressed group (>90%)Especially for depressed group (>90%)



Discussion contDiscussion cont’’dd

�� Preference data may not hold with Preference data may not hold with 
different populations.different populations.
•• Samples without psychopathology?Samples without psychopathology?

�� Preference does not necessarily equate Preference does not necessarily equate 
with behavior.with behavior.
•• Does it matter if subjects prefer singleDoes it matter if subjects prefer single--item?item?

�� Potential moderating variables:Potential moderating variables:
•• Task type Task type 

�� single assessment vs. daily symptom diariessingle assessment vs. daily symptom diaries

•• Familiarity with measuresFamiliarity with measures



LimitationsLimitations

�� Sampling biasSampling bias
•• WaitWait--list groups for list groups for ΨΨ TXTX
•• High in depression (BDI = 23.00 for High in depression (BDI = 23.00 for 
depressed group)depressed group)

•• Internet accessInternet access

�� No experimenter controlNo experimenter control
•• NonseriousNonserious responders?responders?



ImplicationsImplications

�� Extends our knowledge about how to Extends our knowledge about how to 
present online measures present online measures 

�� Will aid in the construction of future Will aid in the construction of future 
online data capturing systems online data capturing systems 

�� Suggests next step in webSuggests next step in web--survey survey 
researchresearch



Future DirectionsFuture Directions

�� Additional experiments with:Additional experiments with:
•• Different populationsDifferent populations

��Depressed vs. Depressed vs. normalsnormals

•• Different tasks Different tasks 
�� single assessment vs. daily diariessingle assessment vs. daily diaries
�� 2121--item vs. 200item vs. 200--itemsitems

�� Does preference impact behavior?Does preference impact behavior?
•• Does it improve completion rates?Does it improve completion rates?



ConclusionConclusion

�� The Web offers us more options with The Web offers us more options with 
data collection, but we need to data collection, but we need to 
understand how these options impact understand how these options impact 
subject responses.subject responses.



Thank youThank you





SEM stepsSEM steps

For each measure:For each measure:
1)1) Baseline model Baseline model (determined by testing alternatives (determined by testing alternatives 

found in the literature)found in the literature) was specified in which all was specified in which all 
parameters were freely estimated for parameters were freely estimated for 
each group.  each group.  

2)2) We next tested a model in which factor We next tested a model in which factor 
loadings were constrained to be equal loadings were constrained to be equal 
across the groups.  across the groups.  

3)3) If the decrement in fit between this model If the decrement in fit between this model 
and the baseline was not significant, we and the baseline was not significant, we 
concluded that the assumption of factorial concluded that the assumption of factorial 
invariance was warranted.invariance was warranted.

I.e., The webI.e., The web--questionnaire was measuring the same construct questionnaire was measuring the same construct 
across Presentation Type and Time.across Presentation Type and Time.



QOLI Means by GroupQOLI Means by Group

MSMS

SMSM
PanicPanic

SSSS

MMMM

MSMS

SMSM
DepressedDepressed

QOLIQOLI––Time 2Time 2QOLIQOLI––Time 1Time 1

Mean QOLI for Swedish outpatients with anxiety = 0.84. Mean QOLI for controls = 2.76. İst et al., 1997.



QOLI Means by Group QOLI Means by Group contcont’’dd

SSSS

MMMM

MSMS

SMSM
Social PhobiaSocial Phobia

QOLIQOLI--Time 2Time 2QOLIQOLI--Time 1Time 1

Mean QOLI for Swedish outpatients with anxiety = 0.84. Mean QOLI for controls = 2.76. 

İst et al., 1997.



Pros & cons of WebPros & cons of Web--surveyssurveys

PROSPROS

�� More subject recruitment More subject recruitment 
opportunitiesopportunities

�� More rapid data collectionMore rapid data collection
�� Richer source of informationRicher source of information11
�� Can manipulate survey Can manipulate survey 

featuresfeatures
�� Greater automation / Greater automation / 

experimental controlexperimental control
�� Fewer data coding errorsFewer data coding errors
�� Increased efficiency Increased efficiency 
�� More flexibilityMore flexibility
�� After initial fees, lower unit After initial fees, lower unit 

costscosts
•• $40 $40 -- $100 per phone interview$100 per phone interview22

•• $1.93 per mail survey$1.93 per mail survey
•• Minimal additional cost after Minimal additional cost after 

system is designedsystem is designed

CONSCONS

�� Questionable data qualityQuestionable data quality
�� 泌泌 control over treatment of control over treatment of 

subjectssubjects
�� Sampling biasesSampling biases
�� High attrition ratesHigh attrition rates

•• Low initial engagementLow initial engagement
�� 526 out of 13,990 HMO responded to 526 out of 13,990 HMO responded to 

inviteinvite11

•• High drop outHigh drop out
�� Of 526, only 57% agreed to be Of 526, only 57% agreed to be 

randomizedrandomized

1 = Kraut et al., 2004; Kraut et al., 2004; 2 = CouperCouper et al., 2001; 3 = Clarke et al., 2002et al., 2001; 3 = Clarke et al., 2002



SEM Steps contSEM Steps cont’’dd

4)4) Significant differences in model fits Significant differences in model fits 
would indicate that equality would indicate that equality 
constraints for the given parameter constraints for the given parameter 
were untenable.were untenable.
I.e., One of these conditions (Presentation I.e., One of these conditions (Presentation 

Type or Time) was having a significant Type or Time) was having a significant 
effect.effect.

5)5) Proceeded to compare factor means Proceeded to compare factor means 
and variances across conditions.and variances across conditions.



RootRoot--meanmean--square error of approximation square error of approximation 

((rmsearmsea; ; εεaa))

JudgedJudgedValue of Value of 

rmsearmsea

Poor Poor > 1.0> 1.0
MediocreMediocre.08 .08 –– 1.01.0
FairFair.05 .05 -- .08.08
CloseClose< .05< .05

Accounts for both sample size and model complexity Accounts for both sample size and model complexity 

in evaluating goodnessin evaluating goodness--ofof--fitfit

11 = = MacCallumMacCallum, Browne, & Sugawara,1996, Browne, & Sugawara,1996



BDI as exampleBDI as example

�� 3 factor model3 factor model11

1 = Enns, Cox, Parker, & Guertin (1998)

CA = Cognitive-Affective & Performance Difficulties

CD = Cognitive Distortions

S = Somatic
Enns, Cox, Parker, & Guertin (1998)
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Measurement Invariance Tests of 3Measurement Invariance Tests of 3--Factor ModelFactor Model

(Depressed Sample)(Depressed Sample)

LoadingsLoadings FREEFREE .114           .114           χχ22//df df = 5283/2956= 5283/2956

EQ in method TimeEQ in method Time--11 .114        32/34          .00.114        32/34          .00--.05.05

Model rmsea ∆χ2/∆df    95%rmsea∆
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Measurement Invariance Tests of 3Measurement Invariance Tests of 3--Factor ModelFactor Model

(Depressed Sample)(Depressed Sample)

LoadingsLoadings FREEFREE .114           .114           χχ22//df df = 5283/2956= 5283/2956

EQ in method TimeEQ in method Time--11 .114        32/34          .00.114        32/34          .00--.05.05

EQ allEQ all .113    *140/119        .00.113    *140/119        .00--.05.05

Model rmsea ∆χ2/∆df    95%rmsea∆

*relative to Model 1
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Measurement Invariance Tests of 3Measurement Invariance Tests of 3--Factor ModelFactor Model

(Depressed Sample)(Depressed Sample)

LoadingsLoadings FREEFREE .114           .114           χχ22//df df = 5283/2956= 5283/2956

EQ in method TimeEQ in method Time--11 .114        32/34          .00.114        32/34          .00--.05.05

EQ allEQ all .113    *140/119        .00.113    *140/119        .00--.05.05

MeansMeans EQ allEQ all .112        29/21          .00.112        29/21          .00--.08.08

Model rmsea ∆χ2/∆df    95%rmsea∆

*relative to Model 1
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Measurement Invariance Tests of 3Measurement Invariance Tests of 3--Factor ModelFactor Model

(Full sample, i.e., Social (Full sample, i.e., Social PhobicsPhobics & Panics added)& Panics added)

Add SP & P groupsAdd SP & P groups .097           .097           χχ22//df df = 11353/6832= 11353/6832

LoadingsLoadings EQ all               EQ all               .097       370/192       .03.097       370/192       .03--.04.04

MeansMeans EQ in groupEQ in group .097          48/30        .01.097          48/30        .01--.05.05

Model rmsea ∆χ2/∆df    95%rmsea∆



1 1 1 1
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1

1

1

Depressives

Social Phobics

Panics

Deps=So-pho: 142/3    .22-.31

Cog-Aff 1.18 (.04)

Cog-Dis 1.24 (.05)

Somatic  1.09 (.05)

Cog-Aff 0.68 (.03)

Cog-Dis 0.81 (.03)

Somatic  0.63 (.04)

Cog-Aff 0.82 (.03)

Cog-Dis 0.75 (.04)

Somatic  0.93 (.05)

Deps=Panics:   87/3     .15-.24

So-Pho=Panics:  87/3     .10-.19
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