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Theme
ÅWhat can we learn about resilience by using 

longitudinal designs?
ÅFocus on recent developments in quantitative research 

methods to enhance the quality of our studies
ïNo mixed methods studies discussed

ÅChallenge
ïResilience is an interactive concept 
ïResilience influenced by 
ÅPersonal resources
ÅContextual resources
ÅContextual challenges
ÅΧΦ



Relevance of Longitudinal Designs in 
Resilience Studies

ÅThese designs can address many questions:
ïResilience is a dynamic concept; longitudinal 

designs do justice to this idea

ïHow does resilience develop over time?

ïAre there gender/age/ethnic differences in these 
patterns?

ïHow important are personal and contextual 
(neighborhood, family) resources for the 
development of resilience?

ïHow effective is a resilience intervention?



ÅMore generally, longitudinal designs can 
address two types of questions:

Å1. ά[ŜǾŜƭ ǉǳŜǎǘƛƻƴǎέΥ change trajectories, 
ŎƘŀƴƎŜ ƛƴ ƳŜŀƴ ǎŎƻǊŜǎΣΧ

Å2. ά{ǘǊǳŎǘǳǊŜ ǉǳŜǎǘƛƻƴǎέΥhow is change 
related to personal and contextual conditions?



Structure Presentation 

1. Methodological perspectives on change

ïClassical dilemmas

ïModern solutions

2. Design and analysis of some recent 
longitudinal studies

ï Focus in presentation on examples 

ï New perspective on change

3. Conclusions 



Classical Dilemmas

Å1. Can change scores be used for analysis?
ïChange scores can be unreliable

Å2. What is responsible for changes over time?
ïConcept stays the same over time
ÅChanges in height, weight

ïConcept changes over time
ÅChanges in intelligence in first 10 years

Å3. Is dropout selective/random in longitudinal 
designs?
ïDo most/least resilient children drop out?



A Bit of History

ÅFocus was on repeated measures of the same 
(in)dependent variables
ÅAssessment of change often considered the 

Achilles heel of Classical Test Theory (Lord & 
Novick, 1968)
ÅStandard statistical procedures did not work well
ïDifferences could be unreliable
ïRepeated measures ANOVA could not deal with 

missing values
ïModels often started from the assumption that 

growth follows an identical pattern for all participants





Modern solutions

ÅRigidity of conventional approach did not 
work

ïChange assessment is vital in many areas of 
ǇǎȅŎƘƻƭƻƎȅΣ ǎƻŎƛƻƭƻƎȅΣ ŎƻƳƳǳƴƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘΣ Χ

ÅIn the last 30 years there has been a 
spectacular increase in available models and 
procedures for longitudinal data analysis

ïNow available for all measurement levels



ÅMajor advances in missing value analysis and 
imputation (source: Wikipedia)

ïMCAR
ÅValues in a data set are missing completely at random (MCAR) if 

the events that lead to any particular data-item being missing are 
independent both of observable variables and of unobservable 
parameters of interest, and occur entirely at random.

ïMAR
Åoccurs when the missingnessis related to a particular variable, but 

it is not related to the value of the variable that has missing data.

ïMNAR
Ådata missing for a specific reason (e.g., deliberate item skipping)

ÅStatistical tests of MCARavailable
ÅDealing with missingnessunder MCARand MAR
ïImputation of missing data that are MCARor MAR can be 

done
ïProcedures in Structural Equation Modeling packages 

available for working with missing data under MCARand 
MAR



Example Longitudinal Resilience Study 

ÅKauai Longitudinal Study (Werner & Smith, 2001)

ïLongitudinal study from infancy to adulthood

Åidentify key risk and protective factors that influence 
resilience outcomes

ïOutcomes were influenced by

Å(1) individual characteristics, such as self-esteem

Å(2) characteristics of families, such as maternal caregiving

Å(3) larger social context, especially having supportive adult 
role models 

ïConclusion:

ÅLongitudinal study of resilience should include change at 
multiple levels



Part 1
Design and Analysis of Some Recent 

Longitudinal Studies



First Example



ÅTopic: Size at birth and resilience to effects of 
poor living conditions in adult life in Finland

ÅSample: Participants 3676 men 
ïborn during 1934-1944

ïAttended child welfare clinics in Helsinki

ÅSetting: Helsinki, Finland

ÅPredictors
ïIncome 

ïEducation 

ïSES in infancy and adult life

ÅOutcome
ïHospital admission for or death from coronary 

heart disease between 1971 and 1997



ÅAnalyses

ïRatio of hazard (related to probability of coronary 
heart disease) to non-hazard is analyzed

ïHazard ratios predicted by background variables

ÅResults

ïHazard increases as a function of each 
independent variable in a predictable manner



ÅMethodological notes

ïDifferent variables measured at different time 
points; change does not need to be modeled

ïRegression analysis (modeling hazard ratios) to 
predict outcomes

ïNot all members of original cohort could be 
followed

ÅSelectivity of dropout?
ïVery often a problem; infrequently addressed



Second Example



ÅPanel study 1989-1993 (yearly)

ÅSetting: rural Iowa; severe economic 
downturn in the 1980s



Conceptual Model



ÅFocus here on parental sense of 
mastery/control as a resource





Role of Parenting



ÅMethodological notes

ïAnalysis of change scores in path analysis

ÅCan be problematic for methodological reasons

ïType of parenting as moderator

ÅTest of similarity of regression coefficients

ÅMultigroup analysis in Structural Equation 
Modeling



Third Example



ÅTime trajectory of coping with stress in Mexico 
(two sites, after floods) and in New York (after 
9/11)

ÅAssessment: Mexico (n = 561)

ÅPTSDwas measured by using a modified 
version of Module K of Version 2.1 of the 
Composite International DiagnosticInterview 
(CIDI)



Å2001 terrorist attacks in New York (n = 1267)

Åbŀǘƛƻƴŀƭ ²ƻƳŜƴΩǎ {ǘǳŘȅ όb²{ύ posttraumatic 
stress module questions to assess PTSD

ÅInstruments in both studies ask about 
symptom prevalence



Hypothesized Coping Patterns



ÅAnalyses: 

ïmain interest in symptom trajectories

Åάaŀƴǳŀƭέ ǎǇƭƛǘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǎǳōƎǊƻǳǇǎ

ïTrajectories per subgroup

ÅZero inflated regression per subgroup (zero 
inflated to account for many people without 
symptoms)











ÅMethodological notes

ïUnclear why latent class analysis was not applied; 
now possible to combine latent class and 
regression analysis



Fourth Example



ÅSite: Families with children entering kindergarten 
were recruited from two cohorts in 1987 and 
1988 from three sites: Knoxville and Nashville, 
Tennessee and Bloomington, Indiana

ÅData collected in two consecutive years 

ÅRisk factors were assessed in interviews

ïthree measures of family adversity: ecological 
disadvantage (e.g., low SES), violent marital conflict, 
and harsh discipline



ÅModerators:

ïPeer ratings of acceptance (liked and disliked peers)

ïEthnicity 

ïGender 

ïTemperament (rating by mother)

ÅOutcome measured after one year

ïchild's teacher completed the 112-item Child Behavior 
Checklist-Teacher Report Form (CBCL-TRF; Achenbach, 
1991) Ą externalizing behavior



ÅAnalysis
ïStepwise regression, with moderators entered as 

interactions 

ïE.g., can positive peer relations help to overcome 
ecological hardship?

ïTw-step regression
ÅStep 1: positive peer relations and ecological hardship

ÅStep 2: interaction (multiplication of centered 
independent variables) added
ïModeration if interaction is significant





Detailed Analysis of Interaction



ÅMethodological notes
ïFocus on individual-level moderators
ïStepwise regression used to examine the role of 

moderators
ÅSPSS + specific routines available to estimate significance

ïAlternative
ÅStructural equation modeling

ïSplit up in groups with different levels of moderator and test invariance 
of model

ïSuitable in particular for nominal moderators such as gender and 
ethnicity

ïCaveat
ÅEstimate proportion of variance accounted for by moderator 

(significance may not imply salience)



New Perspective on Change



Latent Growth Analysis

(Hox, 2000)



Example

ÅClark, Dieneret al. (2008),
The EconomicJournal

ÅGermanPanel Data 
(1984-2003), N = 16,795

ÅLife satisfactionafter
ïunemployment
ïlayoff
ïmarriage
ïdivorce
ïdeathof spouse
ïbirth of child











ÅA longitudinal study of 330 injured trauma 
survivors (mostly car accidents)

ÅAssessed during hospitalization, and at 1, 3, 
and 6 months follow-up.

ÅInstruments
ïAcute Stress Disorder Interview (ASD-I)

ïPost-Traumatic Stress Diagnostic Scale (PDS)

ïCenter for Epidemiologic Studies Depression Scale 
(CESDS).



ÅIdentified four latent classes

ïchronic distress

ïdelayed distress

ïrecovered

ïResilience (low stress)








