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Research Question:Research Question:
Nature vs. NurtureNature vs. Nurture

What factors What factors –– biologic or environmental biologic or environmental ––
predict copredict co--occurring mental health disorders occurring mental health disorders 

in foster and adopted polydrugin foster and adopted polydrug--exposed exposed 
children with children with 

FAS/ARND?FAS/ARND?
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Fetal Alcohol SyndromeFetal Alcohol Syndrome

Low birth weightLow birth weight
Central nervous system effectsCentral nervous system effects
Facial dysmorphologyFacial dysmorphology
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Fetal Alcohol Syndrome:Fetal Alcohol Syndrome:
The Older ChildThe Older Child

Poor growth, weight gainPoor growth, weight gain
Central nervous system effectsCentral nervous system effects
Facial dysmorphologyFacial dysmorphology
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Diagnostic CriteriaDiagnostic Criteria

I.I. Growth retardationGrowth retardation
II.II. Facial malformations: short palpebral fissures, thin upper lip, Facial malformations: short palpebral fissures, thin upper lip, 

flat elongated philtrumflat elongated philtrum
III.III. Neurodevelopmental disorder Neurodevelopmental disorder 

FASFAS ConfirmedConfirmed or or unconfirmedunconfirmed history of prenatal alcohol exposure history of prenatal alcohol exposure 
Meets criteria in all three categories: I, II, IIIMeets criteria in all three categories: I, II, III

ARNDARND ConfirmedConfirmed history of prenatal alcohol exposure history of prenatal alcohol exposure 
Meets criteria in IIIMeets criteria in III

CDC, 2005CDC, 2005
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Epicanthal foldsfolds

Flat nasal bridge

Low set ears

Flat philtrum

Receding jawThin upper lip

Short, upturned nose

Flattened midface

Short palpebral
fissures

Microcephaly
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Corpus Callosum
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Foster and Adopted Children with Foster and Adopted Children with 
FAS/ARNDFAS/ARND

N N 6363
AgeAge 8.5 years8.5 years

(5 (5 –– 12 years)12 years)
MaleMale 70%70%
Racial distributionRacial distribution

CaucasianCaucasian 25%25%
African AmericanAfrican American 52%52%
Native AmericanNative American 2%2%
HispanicHispanic 3%3%
Mixed raceMixed race 18%18%
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Children with FAS/ARNDChildren with FAS/ARND

PlacementPlacement
AdoptedAdopted 70%70%
Foster careFoster care 19%19%
Kinship careKinship care 8%8%

Number of placementsNumber of placements 1.8 1.8 
(0 (0 –– 7)7)

Time in current placementTime in current placement 74 mos.74 mos.
(4 (4 –– 120)120)

Average age at adoptionAverage age at adoption 40.1 mos.40.1 mos.
Age of primary caregiverAge of primary caregiver 47 yrs. 47 yrs. 

(35(35--65)65)
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Reason for Removal from Reason for Removal from 
Birth HomeBirth Home

Neglect Neglect 49%49%
Risk of harm Risk of harm 24%24%
Abandonment Abandonment 20%20%
Physical abusePhysical abuse 13%13%
Sexual abuseSexual abuse 5%5%
VoluntaryVoluntary 12%12%
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Maternal Polydrug Use PatternsMaternal Polydrug Use Patterns
(N=63)(N=63)

AlcoholAlcohol
DailyDaily 25%25%
BingeBinge 10%10%
UnknownUnknown 65%65%

Cocaine/crackCocaine/crack 57%57%
TobaccoTobacco 38%38%
MarijuanaMarijuana 16%16%
OpiatesOpiates 10%10%
AmphetaminesAmphetamines 2%2%
PCPPCP 2%2%
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AssessmentAssessment

Socioeconomic statusSocioeconomic status
HollingsheadHollingshead

PsychopathologyPsychopathology
DISCDISC

Executive FunctioningExecutive Functioning
BRIEFBRIEF
WCSTWCST
Color TrailsColor Trails

SocialSocial
SSRSSSRS--PP

BehaviorBehavior
CBCLCBCL
TRFTRF

SensorySensory
Short Sensory ProfileShort Sensory Profile

AdaptiveAdaptive
VABSVABS

Parenting stress and competencyParenting stress and competency
PSIPSI--LFLF

School achievementSchool achievement
WRATWRAT--IIIIII

CognitiveCognitive
WISCWISC--IIIIII

MemoryMemory
WRAML ScreeningWRAML Screening

EmotionalEmotional
RATRAT
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Biological Markers of FASBiological Markers of FAS
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Education IssuesEducation Issues

IEP completedIEP completed 45%45%
Special education servicesSpecial education services 58%58%

SelfSelf--contained classroomcontained classroom 17%17%
Regular classroom w/ resourcesRegular classroom w/ resources 41%41%

Repeated a gradeRepeated a grade 18%18%
Behavioral dismissalsBehavioral dismissals 22%22%

InIn--school suspensionschool suspension 9%9%
Out of school suspensionOut of school suspension 9%9%
1010--45 day interim placement45 day interim placement 1%1%
ExpelledExpelled 3%3%
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Prevalence of CoPrevalence of Co--occurring occurring 
DisordersDisorders

At least one At least one 
mental health diagnosismental health diagnosis 94%94%

FASFAS 100%100%
ARNDARND 89%89%

XX22 = non= non--significantsignificant
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CoCo--Occurring DisordersOccurring Disorders
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CoCo--Occurring DisordersOccurring Disorders
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CoCo--Occurring DisordersOccurring Disorders
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Independent VariablesIndependent Variables

BiologicBiologic markers: FAS/ARNDmarkers: FAS/ARND
Current growth  Current growth  

height &/or weight <10height &/or weight <10thth %%
Current head circumferenceCurrent head circumference

< 10 %< 10 %
Facial featuresFacial features

all three features +all three features +
EnvironmentalEnvironmental markers: child welfare systemmarkers: child welfare system

Number of placementsNumber of placements
Time in current placementTime in current placement
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Dependent Variables:Dependent Variables:
Domains of Domains of CoCo--occurring Disordersoccurring Disorders

BehaviorBehavior
ADHD ADHD 
Disruptive behaviors (ODD, Conduct Disruptive behaviors (ODD, Conduct 
disorder, Disruptive Behavior Disorder NOS)disorder, Disruptive Behavior Disorder NOS)

Anxiety / MoodAnxiety / Mood
Anxiety (Generalized, Separation Anxiety)Anxiety (Generalized, Separation Anxiety)
Depression (Major Depression, Bipolar)Depression (Major Depression, Bipolar)
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Dependent Variables:Dependent Variables:
Domains of Domains of CoCo--occurring Disordersoccurring Disorders

ProcessingProcessing
Communication (Expressive Language, Communication (Expressive Language, 
Receptive Language, Mixed, Articulation Receptive Language, Mixed, Articulation 
Disorder)Disorder)
Learning disability (Reading, Math, Written, Learning disability (Reading, Math, Written, 
Expression)Expression)
Developmental disorder (PDD) Developmental disorder (PDD) 
Sensory processing disorderSensory processing disorder

RelationalRelational
PTSDPTSD
AttachmentAttachment
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Analytic Approach:Analytic Approach:
Discriminant AnalysisDiscriminant Analysis

PurposePurpose
Determine which biological or environmental Determine which biological or environmental 
factors predict the presence of various cofactors predict the presence of various co--occurring occurring 
disorders disorders 

Information obtainedInformation obtained
Which single biological or environmental factor is Which single biological or environmental factor is 
most heavily weighted in the prediction of the most heavily weighted in the prediction of the 
presence of the copresence of the co--occurring disorders?occurring disorders?
What relative weight is contributed by the biological What relative weight is contributed by the biological 
and environmental factors when considered and environmental factors when considered 
simultaneously?simultaneously?
How much of the variability is shared by the group?How much of the variability is shared by the group?
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DiscriminantDiscriminant AnalysesAnalyses

<.01<.01PTSD/Attachment DisorderPTSD/Attachment Disorder

NSNSProcessing DisorderProcessing Disorder

NSNSAnxiety/Mood disorderAnxiety/Mood disorder

NSNSADHDADHD

pp ValueValueCoCo--occurring Disorderoccurring Disorder
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Standardized Discriminant Standardized Discriminant 
Coefficients: PTSD/AttachmentCoefficients: PTSD/Attachment

Current growthCurrent growth .771.771
Number of placementsNumber of placements .573.573
Length of time in current placementLength of time in current placement -- .445.445
Current head circumferenceCurrent head circumference -- .310.310
Facial dysmorphologyFacial dysmorphology .126.126

pp = .014= .014
accounts for 23% of variabilityaccounts for 23% of variability
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ConclusionsConclusions

Over 90% of all foster and adopted Over 90% of all foster and adopted polydrugpolydrug--
exposed children in the study suffered a coexposed children in the study suffered a co--
occurring mental health disorder.occurring mental health disorder.
Biologic and environmental factors interact Biologic and environmental factors interact 
to produce the increased risk for coto produce the increased risk for co--occurring occurring 
disorders. disorders. 
CWSCWS--related factors significantly impact risk related factors significantly impact risk 
for PTSD/RAD.for PTSD/RAD.
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Protective FactorsProtective Factors

Being raised in a stable, nurturing Being raised in a stable, nurturing 
homehome
No sexual or physical abuse No sexual or physical abuse 
Diagnosis before the age of 6Diagnosis before the age of 6
Receiving early intervention services.Receiving early intervention services.
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CWSCWS--Specific Protective FactorsSpecific Protective Factors

Living in stable nurturing home >72% Living in stable nurturing home >72% 
of lifeof life
Staying in each placement for average Staying in each placement for average 
>2 years>2 years
Good quality home from age 8 to 12 Good quality home from age 8 to 12 
yearsyears
Basic needs met for at least 13% of lifeBasic needs met for at least 13% of life

StreissguthStreissguth et al, 1996et al, 1996
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Policy ImplicationsPolicy Implications
Screening of all pregnant women for risk of Screening of all pregnant women for risk of 
substance usesubstance use
Consistent linkage of prenatal charts to child welfare Consistent linkage of prenatal charts to child welfare 
recordsrecords
Training CWS personnel in taking exposure historyTraining CWS personnel in taking exposure history
Screening of all children entering CWS for stigmata Screening of all children entering CWS for stigmata 
of prenatal substance exposureof prenatal substance exposure
Therapeutic interventions based on accurate Therapeutic interventions based on accurate 
diagnosisdiagnosis
Supporting foster/adoptive parents to promote Supporting foster/adoptive parents to promote 
stability of placementsstability of placements
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