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Abstract

Title of Dissertation: Assessing Developmental Pathways of Young Children
Investigated for Neglect and Predictors of Persistent Problems

Kristen Woodruff, Doctor of Philosophy, 2012

Dissertation Directed by: Dr. Donna Harrington, Professor and PhD Prograoiddj
School of Social Work; and Dr. Richard Barth, Professor and Dean, School of Social
Work

Background: Young neglected children are at high risk for behavior problems, yet little
is known about the diversity of these children or the predictors of behavior problems.
The purpose of this dissertation was to identify subgroups of children followingediffe
behavioral trajectories, describe these groups and predictors of memberdtegpre

the association between receipt of child welfare services (CWS) and devetopme
Methods: A sample of 2- and 3-year-olds reported for neglect who remained home
(n=236) were selected from the National Survey of Child and Adolescent Well-being
(NSCAW). Externalizing and internalizing behaviors, measured by the CHilavide
Checklist (Achenbach, 1991, 1992), were examined over time using latent class growth
analysis to assess the optimal number of classes of children following distinct
trajectories. Using weighted data, bivariate and multivariate analgsesused to

describe the children and identify predictors of group membership from thevoagegi
environment and CWS.

Results: Four subgroups of children following distinct externalizing behavior paths and
two subgroups following distinct internalizing behavior paths were identified. Most
children scored in normal range, but one in seven (14.7%) exhibited borderline clinical

externalizing behaviors at age 2 or 3 and followateseningpath into clinical range



over five or six years. A small group (0.5%) exhibited high levels of extenmgli
problems that remained in clinical range over time. Two-thirds (66.1%) temttys
demonstrate normal-range internalizing behaviors during these five orasss yhile the
other third (33.9%) exhibit borderline clinical behaviors.

Parent-reported physically assaultive behaviors and non-minority ptatlisted
membership in the persistent externalizing problem and borderline clinicalaliteng
behavior groups. Lower household income predicted membership in the persistent
externalizing problem groups. Neither outcome of investigation nor receipvafeser
predicted membership.

Implications. Children reported for neglect should be screened for behavior problems in
order to ensure appropriate referral for early intervention, avertingteetgisoblems

over time. Two affordable methods of brief screening are discussed. Children most at
risk could be referred to early intervention, special education, or early rheatti

services for more thorough screening, evaluation, and treatment.
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Chapter 1. Introduction: Developmental Pathways of Y oung Children
Investigated for Neglect and Predictorsof Persistent Problems

Introduction and Problem Statement

High rates of behavioral and developmental problems have been documented
among our nation’s youngest children referred to child welfare servicet (Ba
Scarborough, Lloyd, Losby, Casanueva, & Mann, 2008; Casanueva, Cross, & Ringeisen,
2008; Rosenberg & Smith, 2008; Stahmer et al., 2005). Young children who experience
neglect are particularly vulnerable and more likely than other childreavi® cognitive
delays and behavioral problems (Hildyard & Wolfe, 2002; Shonkoff & Phillips, 2000).
Despite the high level of need, relatively few services are provided to adidees
developmental needs of young maltreated children (Burns et al., 2004; Stalamer e
2005). Child welfare agencies do, however, provide services to many parents to help
improve parenting skills in order for children to remain in the home (Barth et al., 2005).
According to the transactional mofiéhtervening with the parents has great potential to
impact the child’s development as parent and child interact with one anothenwyer t
(Sameroff, 2009), but the impact of child welfare services on the developmental
pathways of young neglected children has not yet been fully examined.

In order to ensure that young neglected children achieve optimal well-bleilag, ¢
welfare practitioners and policy-makers need to understand the developpathizhys
that neglected children follow over time, identify the children most at risk loifivlg
problematic pathways, and implement services that will best avert bethavidra
developmental problems and their negative consequences. The current stutbyfdim

a gap in the child welfare literature by identifying distinct developmeratgctories,

2 The transactional model will be discussed in d@taChapter 2.
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predictors of developmental trajectory groups, and the association hethikkbwelfare
services and these pathways in a nationally representative sample gfchddren
whose families were investigated for child maltreatment. Specifjcak study examines
two developmental outcomes: externalizing behaviors and internalizing befavibis
study focuses on 2- and 3-year-old (24.0 through 47.9 months) children investigated for
neglect who remained home with their families after investigation, inclubdogge who
received and did not receive ongoing services. The data were explored ty identif
subgroups of children investigated for neglect who follow different developmenta
pathways (i.e., trajectories) over the following five or six years, undgithildren are
between ages 7 and 9 years. Factors from the caregiving environmentsteztase
potential predictors of membership in different developmental trajectory groups in t
population. After controlling for these predictors, the association between dtiadav
services and developmental trajectories was explored. An understandiegeof t
developmental pathways and the relations with the caregiving environment andoprovisi
of child welfare services will help child welfare practitioners idgrttie children most at
risk and may strengthen efforts to support their caregivers to nurturedtieyhe
development of these young children.

This chapter contains a definition of child neglect and discussion of its
prevalence, an overview of the prevalence of developmental risk in the chédevel

population, and the substantial impact of early delays on long term well-being. tidex

% The final dissertation focuses on internalizing amternalizing behavior development. The initial
proposal also included cognitive development. @ogndata were modeled using LCGA, but were
excluded from the main text of the dissertation tlumeasurement issues. The literature summary,
measurement information, and LCGA results relatecbgnitive development are available in Appendix C
The results of the LCGA analyses for cognitive datest be viewed cautiously due to the change in
instrumentation and, related to this, the diffiguit interpreting the slope and quadratic terms.
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discussion addresses services available to young neglected childs&roét r
developmental problems. The dissertation goes on to clarify the relevahee of
problem to social work. Finally the chapter includes the specific ainne@ttdy. The
second chapter reviews the research and theory relevant to the problem, audnninati
model tested in the study. The third chapter describes the methods used to explore the
developmental trajectories, characteristics of children in eacktoajegroup, and the
association between child welfare services and the developmentabgattoowed by
children whose families are investigated for neglect. Chapter 4 presemestlts of the
study, and chapter 5 discusses these results, including implications for palicy a
practice.
Definition of Child Neglect

Child neglect is a complex phenomenon that has been defined in many ways and
encompasses a variety of subtypes (DePanfilis, 2006; Dubowitz et al., 2005). Agcordi
to the U.S. Department of Health and Human Services (2010), child neglectoéetbes t
failure by the caregiver to provide needed, age-appropriate care althoagtidlly able
to do so or offered financial or other means to do so” (p. 112). Specific definitions of
child neglect vary across states, jurisdictions, and research studidd @8hse
Prevention and Treatment Act,” 1974, Connell-Carrick, 2003; Wells, Fluke, & Brown,
1995). For the purpose of the current study — using data and definitions from the
National Survey of Child and Adolescent Well-Being (NSCAW) — child negleets¢b
“alleged or substantiated negligent treatment or maltreatment, inclizdimg to provide
adequate food, clothing, shelter or care” (NSCAW, 2007, p. 1ll-A-14). Two broad

categories of neglect are used in the NSCAW and are included in the studgnt



physical neglect and failure to supervise the child. Physical negldatlure to provide
for the child, refers to situations in which the child does not have adequate $better,
or medical, dental, or mental health care; the child does not have adequate dygi¢n
caregiver neglect; or the child does not have clothing that is sanitary, ape dor
weather, and permits the child freedom of movement (NSCAW, 2005; NSCAW
Codebook). Failure to supervise includes the child being left unsupervised for periods of
time (supervision), failure to ensure the child is playing in a safe angadnment), and
failure to provide adequate substitute care arrangements (NSCAW, 2005; NSCAW
Codebook).
Prevalence of Child Neglect among 2- and 3-year-old Children

Young children are particularly vulnerable to neglect, experiencing neglect at
higher rates than older children in the United States (US DHHS, 2010) and reast oft
remaining home following investigation (Stahmer et al., 2005). According to an annual
census of children referred to child welfare services, in just one year 78,442 two- and
three-year-old children in the United States were identified as vidiirctisild neglect,
representing 71% of the 98,079 victims in this age group (US DHHS, 2010, calculation
by K. Woodruff). That is, approximately 12 of every 1,000 children age 2 and 3 years old
were found to be victims of child neglect (US DHHS, 2010, calculation by K. Woodruff).
The number of neglected children in the United States is actually gresatérs annual
census does not include children who are neglected but never reported to child welfare
services, and the number of victims includes only those children for whom allegations
were substantiated by the child protection agency (see US DHHS, 2010 for more

information). The National Incidence Study of Child Abuse and Neglect4{N&edlak



et al., 2010) estimates that 295,300 children experienced physical neglect rfigpcludi
inadequate supervision, nutrition, clothing and other physical care) during the stndy ye
(2005-2006).

In addition to affecting a large number of children, neglect is the form of
maltreatment most likely to persist over time and come to the attention of aaeghori
through recurrent contacts with child welfare services (Bolger & Patte28061;

Depanfilis & Zuravin, 1999; Fluke, Shusterman, Hollinshead, & Yuan, 2008). A study of
approximately 500,000 children in eight states found a 22% re-referral rate and 7%
recurrence (substantiation of re-referral) rate (Fluke et al., 2008). Irchidneglect

affects a substantial number of 2- and 3-year-old children and often pevastame.
Prevalence of Developmental Delays among Y oung Neglected Children

Children who experience neglect in their early years are at high risk for poo
developmental outcomes, exhibiting more cognitive delays (Hildyard & Wolfe, 2002;
Shonkoff & Phillips, 2000), problems with language development (Hildyard & Wolfe,
2002; Katz, 1992), aggression (Hoffman-Plotkin & Twentyman, 1984), and poor
academic performance (Eckenrode, Laird, & Doris, 1993; Kendell-Tacketké&nifade,
1996) compared to their peers who were not maltreated. An NSCAW study focusing on
children age 2 to 5 documents behavior problems (22% to 33.1%, or 26% overall) among
children remaining home after investigation, depending on age (age 2 and younger vs.
ages 3 to 5) and case status (active child welfare case or not) (Stahim&085.
Compared to the general population, these young children involved with child welfare
services exhibit higher rates of behavior problems (Burns et al., 2004; Stataher et

2005) than children in the general population. These developmental problems appear to



persist over time (Barth et al., 2008; McCrae, 2009). Infants and toddlers investigate
neglect, compared to physical or sexual abuse, may be particularly vulrterable
persistent problems, as evidenced by the greater likelihood of receiving spleiciation
services once they reach school-age (Scarborough & McCrae, 2010).

Not all young maltreated children will face these developmental cigaltetut as
the number of risk factors experienced by maltreated children increagassth&ar
developmental delay also increases (Crozier & Barth, 2005; Barth et al., 20G8j)isk
of delay and need for services is evident regardless of substantiation statceorgpit —
as demonstrated by similar rates of delay among children with substhamhate
unsubstantiated reports, and among children who remained home with parents compared
to those who were placed into out-of-home placements (Rosenberg & Smith, 2008). With
the substantial number of maltreated children at risk for developmental delaydingcl
many who may not receive services — it is important to be aware of the long term
consequences this population may face.

Impact of Early Problemswith Behavior and Development

When the caregiving environment does not nurture the growth and development
of young children they are likely to fall behind developmentally, which matheet
course for an array of long-term consequences (Shonkoff & Phillips, 2000). Ressarc
in the field of neuroscience suggest that early adversity — including abuse &d reg
may affect the development of neural processes such as attention- and eetptiatory
abilities, which in turn may affect behavior and cognitive developmentattoajes
(Shackman et al., 2008). When children have elevated behavior problems early in life

often these problematic behaviors persist throughout elementary schoolcamifdicie



school (Keiley, Howe, Dodge, Bates, & Pettit, 2001). Children with elevated aggress
and rule-breaking behaviors often exhibit poor academic performance and sdsial skil
(Campbell, Spieker, Burchinal, & National Institute of Child Health and Human
Development (NICHD) Early Child Care Researh Network (ECCRN), 2008) arad are
greater risk of dropping out of school (Lochman et al., 2008).

An array of other long-term consequences are also associated witle@levat
aggressive and rule-breaking behaviors, including conduct problems (Campbell &
Ramey, 1994), delinquency in adolescence (Green, Gesten, Greenwald do S20683;
Lochman et al., 2008; Schaeffer, Petras, lalongo, Poduska, & Kellam, 2003), use of drugs
and alcohol (Lochman et al., 2008), mental health problems (Schaeffer et al., 2003), earl
and repeat admissions to inpatient psychiatric facilities (Fite, StoppelbeeniGg, &
Dhossche, 2008), and the commission of violent acts (Lochman et al., 2008) and other
criminal behaviors (Schaeffer et al., 2003). Despite the high risk for negative
consequences of early developmental issues, it is critically important tdhabtbe
adverse outcomes of maltreatment on child outcomes can be mitigated: whasiaggre
behaviors decline prior to school entry, for whatever reason, children are kebyedi
have positive academic and social outcomes (Campbell et al., 2008).

Children who are neglected early in life are more likely to exhibit highveid of
aggression throughout childhood than children neglected later in life or those who
experience other forms of maltreatment (Kotch, Lewis, Hussey, English,pBoom&
Litrownik, 2008). Neglected school-age children also experience more suspensions and
disciplinary referrals than abused children (Eckenrode et al., 1993; Kendk#tT&

Eckenrode, 1996). Not all neglected children will experience these negativenesic



but as a group young neglected children are at high risk of cognitive and behavioral
problems and their consequences.

The highly adverse outcomes associated with maltreatment and develalpment
problems are detrimental to the individual children and also immensely tmsticiety.
Recently Fang, Brown, Florence and Mercy (2012) estimated that the alitzame
cost per victim of non-fatal child maltreatment is $210,012, or $121.6 billion for children
reported for maltreatment in the United States in 2008. Economist James Heckma
(2000, 2006) argues that investments made early in life cost considerably lesgitigan t
to address problems later in life, particularly in adulthood. Heckman points to evidence
that early learning builds the foundation for easier and more efficient learngcgr(tdn,

2000, 2006). Heckman also notes that, although 1Qs may not be affected, early
interventions have an impact on important outcomes such as motivation to learn and
higher achievement test scores, building a skill-base that leads to adulttprtduc

including higher earnings, more home ownership, less reliance on welfare, and less
criminal activity in adult life (Heckman, 2000, 2006). Heckman argues that earl
intervention programs associated with improved developmental outcomes have higher
economic returns than remedial programs for older children and youth, and much higher
returns than the adult training programs (Heckman 2000, 2006). Thus, the social and
economic impact of early developmental problems is tremendous, but intervenyng earl
can help children achieve better developmental and long-term outcomes and at the same

time can be less costly and more beneficial to society long term.



Servicesto Support Development of 2- and 3-year-old Neglected Children
Fortunately, intervening with children at risk early in life can setichil on a
positive course of development and improve long-term outcomes (Engle & Black, 2008;
Shonkoff & Phillips, 2000). Several federally funded programs provide services for
children at risk of developmental problems, including the Individuals with Disebil
Education Act (IDEA) Part C (early intervention) and Part B (specialaguncfor
children age 3 and older). Unfortunately, very few young children involved with child
welfare services receive early intervention or special educatiorcegi{Barth et al.,
2008; Casanueva, Cross, & Ringeisen, 2008; NSCAW, 2005; Stahmer, et al, 2005).
According to the NSCAW (2005) report from Wave 1 of the study, approximately 3% of
0-2 year olds and 8% of 3-5 year olds investigated by child welfare sereamged
early intervention services. Children with unsubstantiated cases welikdbsto
receive services to address developmental delays than those with subdteatiate
despite the prevalence of low scores among children in both substantiated and
unsubstantiated cases (Casanueva, Cross, & Ringeisen, 2008). Severalereies aft
baseline data were collected, in 2003 the Child Abuse Prevention and Treatment Act
(CAPTA) law was amended to require referral of children with substaedttases to
early intervention services, so this number has likely increased; even sy ttheds not
account for the many children with unsubstantiated cases, despite the swalanf|
developmental risk among substantiated and unsubstantiated cases (Bar#©e8al
Casanueva, Cross, & Ringeisen, 2008), so limited receipt of early intervemtimese

remains a concern.



Mental health services may also promote positive development and avert negative
outcomes, but only a small proportion of the young children investigated for child
maltreatment receive mental health services (Burns et al., 2004; NSCAW, 20@5)
NSCAW (2005) report estimated that just 1% of 0-2 year olds and 2% of 3-5 year olds
received mental health care. Another NSCAW study estimated that only 6 &%tdoén
age 2 to 5 received mental health services despite one-third of the childreg sttine
clinical range of behavioral problems (>=64 on the Child Behavior ChecklisT[{;B
Burns et al., 2004). The rate of service use for behavioral problems is sighjficamtr
for children remaining at home than those living in out-of-home care (Burhs 20@4;
Stahmer et al., 2005). With relatively few young child welfare involved @nldr
receiving mental health and early intervention services to avert negata@mes, it is
important to consider the interventions the children do receive and the impact of these
services on child development.

Child welfare professionals routinely refer parents who come to theitiattéa
parenting or other services — provided directly by the child welfare agertgyprivate
agencies — with the intention of strengthening parenting skills and the famitpreament
to improve child safety, permanency, and well-being. Less than one-third (27%) of
families whose children remain home after investigation receive someofariild
welfare services (NSCAW, 2005, calculations by K. Woodruff). About half of the
families who do receive services receive parent training (Hurlburt et @r).20
Specifically, 39% of these parents receive parent training in the first 12 mamdhs, a
another 11% by 36 months (Hurlburt et al., 2007). The parent training may be mandated

or voluntary (Barth et al., 2005), and often includes a component on child development
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(Barth et al., 2008). From a transactional theory perspective, parentimggsdrave the
potential to help parents alter their parenting practices to better supploeaitiey
growth and development of their children, thereby promoting positive developmental
outcomes. Some parent training programs have been associated with improveagparent
knowledge and practices and better child development outcomes (Kaminski, Valle,
Filene, & Boyle, 2008). Although promising, few child welfare involved familiageha
received evidence-based parent training (Barth et al., 2005). In the elfddexfield,
where young children face tremendous developmental risk, little is known about the
impact of child welfare services, and parenting services in particulamppoging
positive child development (Barth et al., 2005).
Relevance for Social Work and Child Welfare

Child welfare professionals are in a position to promote nurturing, stable
relationships in addition to protecting children from harm. Identifying thenpsaeand
children most in need of intervention and providing early intervention services at one of
the most critical stages of child development has the potential to impact positive
development while averting negative short and long-term outcomes. As a field, if we
seize the opportunity to help parents provide more nurturing and responsive care and
prevent child maltreatment, we have the potential to influence early developmest and s
young children on a positive, healthy developmental trajectory. In order to help iefluenc
positive development, we must understand whether or not child welfare services have a
impact on child development.

Child welfare practitioners working with young children investigated blig chi

welfare services also need to know what factors predict poor developmental autcome
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help identify key needs and services to incorporate into the child welfare aasenpl
when applicable, to advocate for the receipt of early intervention (i.e., Indiziedal
Family Service Plan; IFSP) or special education (i.e., IndividualizeddEdadPlan; IEP)
services, to avert negative outcomes and promote positive ones. Understanding the earl
risk factors and finding ways to identify them and offer adequate tratitrae the
potential to alter developmental trajectories to improve outcomes for childre

Policy makers and program planners need more information about the prevalence
of problematic developmental trajectories and the factors assbaiateproblematic and
positive trajectories as they allot funds for high risk groups of children amg#rents
in need of services. In order to plan for the most efficacious services, pokeysaand
practitioners alike need to understand the impact of child welfare servides on t
development of children who come to the attention of child welfare agencies. With more
than 78,000 2- and 3-year-old children identified as victims of child neglect in just one
year (US DHHS, 2010), it is critical to identify the children at greatsktaf
developmental problems and take action to encourage optimal development and avert the
long-term consequences associated with early risk and delays.
Aims and Objectives of the Dissertation

The purpose of this study is to explore the developmental pathways (trajgctories
of young children age 2 and 3 years old investigated for neglect who remain home after
investigation by child welfare services, to identify predictors of normalpgioblematic
developmental trajectories, and to assess the relation between chile welfdaces and
development for this group of children. The transactional model of development —

adapted from Sameroff and Fiese (2000), incorporating prior research -eistpdeis
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the next chapter to provide a theoretical framework for exploration of the esearc
guestions. Longitudinal data were collected through the federally funded NSCAW,
including developmental and services data, and used in secondary data analysis in the
current study. Latent class growth analysis (LCGA) was used to exipéodastinct
developmental pathways of these high risk children without imposing clagsificéd the
children into pre-defined groups prior to the analysis (see Method in Chapter Gréor m
information). Once the distinct pathways were identified, the predictgnobfematic
and normal trajectories were modeled, and the association between clalctselivices
and development was tested on an exploratory basis. The specific aims of the
dissertation are outlined below.

Aim 1: Identify the number, shape, and size of subgroups of children
following distinct behavioral trajectories. The first aim of the study was to identify the
number and shape of distinct behavioral trajectories that subgroups of youngnchildr
age 2 and 3 years old, follow over a period of five or six years after investigation f
child neglect, and to estimate the proportion of children in each subgroup. Two
developmental indicators — internalizing behaviors and externalizing behaviore — wer
examined independently, followed by exploration of co-occurring normal and
problematic developmental paths for these indicators.

Aim 2: Describethe characteristics of children in distinct trajectory groups,
and under stand which factorsin the caregiving environment predict membership in
the behavior trajectory groups. Once the trajectory groups were identified for each
developmental outcome, the characteristics of children in each group waibetksc

including significant differences across the trajectory groups. In addiieoretically
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relevant variables were tested to identify which factors in the caregiawvigpnment
predict membership in the developmental trajectory groups in a multivariate (apdel
for each developmental outcome). Next, cumulative risk in the caregiving enembonm
was tested as a predictor to understand whether the accumulation of risk factmts pr
membership in the developmental trajectory groups.

Aim 3: Exploretheassociation between child welfar e services and behavior
development, after controlling for other factorsin the caregiving environment. For
each developmental indicator, a multivariate model was used to test whether or not
receipt of child welfare services predicts membership in the trajegtowps after
controlling for factors in the caregiving environment. Predictors for co-ongur

problematic trajectories were also modeled on an exploratory basis.
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Chapter 2: Theoretical Background and Literature Review:
Development of Young Children Investigated for Neglect

This chapter provides an overview of the transactional model of child
development and the literature regarding relations between chatasearighe child
and caregiving environment and the development of neglected children. Next, a
conceptual model for the dissertation is presented applying the transactotedlof
child development to young children age 2 and 3 years old whose families were
investigated for child neglect. Research questions are presented at théhenchaipter,
organized by study aims.
The Transactional M odel of Child Development

The transactional model of child development explains child development as a
continuous process influenced by the combination of individual child level factors, family
and broader caregiving environment, and the interaction between them over time
(Sameroff & Fiese, 2000; Sameroff, 2009). A child’s developmental progress or
problems are not explained simply by biology, nor are they explained solelydntipgr
or other factors in the child’s environmental context. Rather, the transactiondl mode
emphasizes the “dynamic interaction” between the child and caregiving engimbama
child develops over time (Sameroff, 1995, 2009). In order to understand the
developmental progress of a child it is critical to examine child levalrfasuch as
biology and behaviors, parent characteristics and parenting behaviorshanfhotors in
the broader caregiving environment; and to assess how each may influencertbe othe
behavior over time. The continuous transactions between the child and caregiving
environment occur at many levels of the child rearing regulatory systepbéteeen the

child, parent, family, and/or cultural level). The strength of influence a@wesklis not
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equal, however. Both parent and child influence the other, but the parent’s influence is
stronger on the child than the child’s is on the parent, especially in the eadyof/tae
child’s life (Sameroff, 2009). Likewise the effects from the societallare stronger on
the parent than the parent’s influence on society (Sameroff, 2009).

Many transactions encourage positive development, whereas other toarssacti
may hinder development. Developmental achievements result from a chain of events
over time and rarely one antecedent. Therefore, the initial conditions facedhity a
cannot reliably predict the child’s positive or negative outcome. Rather, theramaye m
points in time when factors in this child rearing regulatory system may supgonder
the child’s developmental progress (Sameroff & Fiese, 2000). Problems in development
occur when there is an accumulation of negative transactions and factors indhe chil
rearing regulatory system.

I nterventionsin a Transactional M odel

High quality interventions targeting the child and his or her caregiving
environment may be successful at altering the child’s developmental pathveaioats
points in the child’s life due to the adaptability of the human brain (Bailey, 2002;
Sameroff, 1995; Shonkoff & Phillips, 2000). Developmental interventions have the
potential to interrupt the negative transactions in a chain of events leading toward a
negative outcome (Sameroff, 1995; Sameroff & Fiese, 2000), potentially altering the
child’s life course (Shonkoff & Phillips, 2000). According to the transactional model
when a child is at risk for poor developmental outcomes, these outcomes may be
improved by providing an intervention focusing on the child and caregiving environment,

which may involve changing (1) the child’s behavior (remediation), (2) thetmre
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interpretation of the child’s behavior (redefinition), and (3) helping parents dewelop t
skills to care for and interact with the child in a way that supports the child’s/posit
behaviors and development (reeducation) (Sameroff, 1995; Sameroff & Fiese, 2000). In
other words, the intervention may address the child (remediation) with the aiqeof
influencing the caregiving environment, or the intervention may address tigevocage
environment (redefinition or reeducation) with the expectation that the chilotvioe
will in turn be affected. The most efficient intervention will identify thestths and
weaknesses of the family system, in its environmental context, and seledsthe m
appropriate combination of the three strategies (Sameroff, 1995). Looking beyond the
child and parent, the transactional model also considers interventions that osgrioc
redefinition or reeducation at the family or societal level, when appropriate.

The transactional model supports a comprehensive look at child, parent, family,
and societal level factors, and the reciprocal interaction among them, t® stssegths
and weaknesses in the child rearing regulatory system for an individual \¢httal this
information, practitioners may provide interventions that target the spe@és af the
child’s family system that require support, selecting the most appropriatareation of
remediation, redefinition, or reeducation, and addressing the level of need (biglpr sm
to alter the child’s developmental course. This approach acknowledges that no one factor
or ecological level will cause developmental problems. The transactional ofiede
hope for children at high risk of developmental problems because the model posits they
may benefit from intervention at multiple time points and at multiple levels,emedgeto

improve their developmental course. Sameroff (1995) argues that this compleof vie
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developmental psychopathology is needed because it “matches the complexity of human
behavior” (p. 660).

This appropriately complex model is difficult to test in research. Longitudinal
research observing details from the child and caregiving environment and their
interactions over time is needed. ldeally, research applying the tiansamodel
observes the interactions between the child and caregiving environment from one
moment to the next over an extended period of time (Olson & Lunkenheimer, 2009), but
the time and resources necessary to complete such research are coasigenabl
strides have been made (see Sameroff, 2009), but much more is to be done. The current
study adapts the transactional model to create a simplified, testable mduiéd of ¢
development using data from a nationally representative longitudinal staetiydyen
involved with child welfare services. The literature to support the conceptual model of
child development among young neglected children and the impact of child welfare
services is reviewed below, followed by the conceptual model used for thidatiese
Normative and Atypical Behavioral Paths of Young Children

The author reviewed published scholarship to understand normative
developmental paths in early childhood, explore what is known about the developmental
paths of young neglected children, and identify predictors of normative antiveega
developmental outcomes. The review includes articles regarding child neglexttilal
development, as well as articles or book chapters that describe empudias selated to
cognitive and behavior outcomes. Recent scholarly texts related to child dewveiopme

were also reviewed.
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Relevant studies and texts were identified through a search of online databases
and a review of prior NSCAW publications. The search included the following online

databases: Google Scholar (Beta&yw.scholar.google.comPsycINFO, Social Sciences

Citation Index, and Social Work Abstracts. NSCAW publications were obtainedllyarti
through this process and partially through a review of the National Data Archivielldn C

Abuse and Neglect (NDACAN) web sitet{p://www.ndacan.cornell.eduincluding

NDACAN's child abuse and neglect Digital Library (canDL,;

http://www.ndacan.cornell.edu/Ndacan/Bibliography.hfrmhd Administration of

Children, Youth & Families web site

(http://lwww.acf.hhs.gov/programs/opre/abuse neglect/n¥c&@arch terms included

combinations of the following: child neglect, development, cognitive skills, l@yggua
behavior, trajectories, consequences, risk factors, parenting, parenntdraction,
transactional, cumulative risk, maternal depression, and parenting sericesterature
review focuses on findings for children ages 2 and 3 years old, the population for the
current study, and developmental trajectories into elementary school, wihilablava
When literature is not available for this population, studies with older or youhnidgnea
are reviewed briefly.
Behavior Development in Early Childhood

The moment of conception marks the beginning of a lifelong process of
development, in which an individual continually grows and changes biologically,
psychologically, and socially. Psychologists have documented child developmenta
pathways for years, examining the normative and atypical paths of developime

cognition and behavior. This dissertation examines behavior patterns over time.
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Externalizing behaviors. All children exhibit some externalizing behaviors at
some point in time. Externalizing behaviors refer to problems the child has hath ot
people, including aggressive behaviors such as fighting, arguing, stubbornness, and
defiance (Achenbach, 1991; Achenbach & Rescorla, 2000). Externalizing behaviors also
include attention problems (e.g., can’t concentrate or sit still) among youdgeahi
(Achenbach & Rescorla, 2000) and delinquent behaviors (e.qg., lying, steatiog
children age 4 and older (Achenbach, 1991). Children typically begin acting oulyas ear
as one year of age to express their dissatisfaction. On average, childremcheasing
levels of aggression during toddlerhood (between age 1 %2 and almost 3), but their
attention capacity improves during this time (van Aken, Junger, Verhoeven, van Aken, &
Dekovic, 2008). The child must learn how to regulate his or her responses to stimuli that
arouse his or her emotions, and subsequently externalizing behaviors diminismi@&arpe
& Stackers, 2009).

Typically, according to a review of the literature, 2- and 3-year-oldrem tend
to exhibit elevated aggressive and non-compliant behaviors (e.g., not following
instructions in reasonable time, oppositional), followed by a period of substantially
improved behaviors through middle childhood (Lochman, Barry, Powell, Boxmeyer, &
Holmes, 2008). A decline in externalizing behaviors from age 4 or 5 through elementar
school has been reported by both mothers (Keiley, Bates, Dodge, & Pettit, 20@@& Pri
et al., 2006) and fathers (Prinzie et al., 2006). The general decline in parentdreporte
child externalizing behaviors continues into adolescence in the general population
(Bongers, Koot, van der Ende, & Verhulst, 2003). Although aggressive behaviors

continue to decline in adolescence on average, there is a temporary increase in non-
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compliant behaviors among typically developing children (Lochman et al., 2008). Even
in populations in which behavioral problems are higher on average (e.g., children
investigated by child welfare services and children born to teenage mothecbha ite
behavioral problems occurs over time (McCrae, 2009; Spieker, Larson, Lewis, Belle
Gilchrist, 1999). At the same time, among children who exhibit high levels of behavioral
problems externalizing behaviors may remain at the clinical level overMec@rée,
2009) and even worsen during adolescence (Lochman et al., 2008). Among children
reported to child welfare services, a significant proportion (34%) havenak#zeng
problems when referred for investigation and many (27%) continue to have diveal
problems 3 years later (McCrae, 2009).

Research regarding externalizing behavior patterns over time has begoveto
beyond analysis of behaviors among pre-designated groups of childreoofieyvs.
girls; maltreated vs. non-maltreated). Some studies now use person-ceajectory
analysis such as LCGA, which first finds patterns of behaviors in the population the
seeks to understand the characteristics of these groups. Using this typg$ amal
community samples, researchers have identified subgroups of children following
different behavior trajectories over time (Campbell et al., 2008; Nagin & Tagmbl
1999). In one study following girls and boys from age 2 through age 9, most children
exhibited very low (45%) or low (25%) levels of aggression as they grew from toddlers
into elementary school children (Campbell et al., 2008). Some children (12%) had
moderate levels of aggression that declined substantially over time (neoderat

decreasing), others (15%) showed moderate aggression that persisted over time
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(moderate-stable), and a small group of children (3%) exhibited high levedgadssion
that persisted over time (high-stable; Campbell et al., 2008).

Researchers following the behavior of low-income boys from age 2 to age 8
found that the majority of boys had low (14%) to moderate (42%) levels of aggression
that declined over time, some had high levels of aggression that declined somewhat
(38%), and a small group of boys exhibited chronic aggression (6%) that persisted over
time (Shaw, Gilliom, Ingoldsby, & Nagin, 2003). Analysis of behaviors of oldes boy
over time, from age 6 through age 15, found similar trajectories for aggressiveobghavi
oppositional behaviors, and hyperactivity (Nagin & Tremblay, 1999). Thus, most
children show low to moderate levels of aggressive behaviors early in life, Hra/as
learn to regulate their emotions and control their actions, their behavior improvess Othe
have moderate levels of behavior problems that persist over time. A small group of
children with particularly high levels of aggression early in life exlgbrsistent problem
behaviors over time.

Internalizing behaviors. Internalizing behaviors occur when children direct their
emotions inward, exhibiting withdrawn behaviors, somatic complaints, and anxious or
depressed behaviors (Achenbach, 1991, 1992). Withdrawn behaviors include preferring
to be alone, shyness, staring, and sadness, among others. Somatic complaints include
nausea, tiredness, headaches and other physical problems when there is no known
medical cause. Anxious or depressed behaviors include being nervous, fearful, lonely,
crying, feeling worthless, worrying, and similar behaviors.

Keiley and colleagues (2000) documented stable internalizing scores among

children from kindergarten througf grade, according to maternal report. This was
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unlike externalizing behaviors, which decreased over time on average (&kedley
2000). Person-centered trajectory analysis of behaviors, following boyafrerd to
age 6, indicated that externalizing behaviors decreased over time whilelinitegna
behaviors increased slightly (Gilliom & Shaw, 2004). Like externalizettpliors,
internalizing behaviors among young children, age 2 or 3, predicted a diagnosis of
internalizing behaviors at age 10 or 11 (Mesman & Koot, 2001).

Co-occurring internalizing and externalizing behaviors. Internalizing
behaviors and externalizing behavior problems often co-occur (Achenbach, 1991).
Higher levels of internalizing behaviors are associated with higher lefveldernalizing
behaviors over time (Gilliom & Shaw, 2004; Keiley et al., 2000). Also, there is edden
that internalizing behavior problems early in life predict externalizitngiers later in
life among girls (Maschi, Morgen, Bradley, & Hatcher, 2008).
Behavior Development of Young Maltreated Children

As established by other investigators previously cited in this dissertati
problems with behavior and cognitive development are prevalent among youngetkeglect
and abused children. Less is known about the developmental paths that young maltreated
children follow over time. This section of the paper reviews the extant literatlated
to the behavioral trajectories of maltreated children beginning earfg iarld following
them into the school years.

Maltreated children ages 4 to 5 years old from low income families have
significantly more internalizing and externalizing behaviors than childvereported for
maltreatment (Black et al., 2002), and neglected children are more likely thad abuse

children to have internalizing problems (Hildyard & Wolfe, 2002; Shackman, Wismer,
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Fries, & Pollak, 2008). In one study examining externalizing behaviors among childre
of adolescent mothers, children experiencing both maltreatment and mdapresdsion
had a mean score of 60.9, whereas children experiencing maltreatment al@eroaim
depression alone had average scores of 55.4, and children with neither risk faetbr scor
52.1 on average (Black et al., 2002).
Several studies have explored the behavior trajectories of maltreate@rchildr
although there is a dearth of trajectory studies focusing on neglected chiltke
related developmental studies, summarized by Erickson and colleagues (1989), did
compare the socio-emotional development of neglected children to other mal&edte
non-maltreated children, finding that neglected children were more non-eoitrgohid
angry at age 24 months and later scored much higher on externalizing and internalizing
behaviors at age 6, as reported by their teachers. The studies taken together — and
drawing participants from the same high-risk sample — provide eadgree of a
possible pattern of socio-emotional problems over time among neglected children.
Other studies explore the actual behavior trajectories of maltreatdcecht one
focusing on abused children, and others examining children at risk for maltneatme
investigated by child welfare services for abuse and neglect. One stuggrea the
behavior trajectories of children abused before age 5 and children abused ladpin lif
children with no history of abuse (Keiley et al., 2001). Based on the mother’s report of
externalizing behaviors, children abused early in life were more likelylesfan
aggressive behavior trajectory from kindergarten through the eighth grade thaenchildr
who did not experience maltreatment or those who were abused later in ll&y (&teal.,

2001). Also, children abused early in life were more likely to exhibit higheldef
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internalizing behaviors in kindergarten, and continue to show the same level of
internalizing behaviors over the following eight years, according to teegpent (Keiley
et al., 2001). Thus, age of onset appears to make a significant difference in tloe abuse
child’s behavioral development. A study using NSCAW data examined extargaliz
behaviors among children referred to child welfare services nationwide dveeayear
period (McCrae, 2009). There was a gradual decline in the proportion of children with
behavioral needs, although the proportion remained high compared to the general
population (McCrae, 2009).

Two recent studies use person-centered trajectory analysis to idebgfpsps
of children — at risk of maltreatment or investigated for maltreatmentewioly distinct
externalizing behavior trajectories (Tabone et al., 2011; Woodruff & Lee, 2011). One
study (Woodruff & Lee, 2011) uses LCGA to explore trajectories of 4-gtelchildren
in the NSCAW sample — including both abused and neglected children — following them
over a six year period. Four patterns of externalizing behaviors emeogethi data,
similar to patterns of aggression and oppositional behaviors in community populations
(e.g., Nagin & Tremblay, 1999; Shaw et al., 2003). More than half of the maltreated
preschool children follow a relatively low/normal behavior trajectory with iehs
improving over time, and about one-quarter exhibit more problematic behaviors than the
general population initially, but their behaviors improve over time. About one-tenth
(11.6%, weighted) exhibit persistent high levels of problematic behavior, andlarsmal
group of children (4.4%, weighted) follownaorseningbehavior trajectory (Woodruff &
Lee, 2011). Children investigated for neglect were more likely than thoseigatedtfor

physical abuse to be in the group witbrseningbehaviors over time, suggesting that
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neglected children may be at greater riskworseningbehavior problems (Woodruff &
Lee, 2011). Also, internalizing behavior problems at age 4 predict membership in a
persistent externalizing problem behavior trajectoryaoseningexternalizing problem
behavior trajectory (compared to normal trajectory) over the following sissye
(Woodruff & Lee, 2011). Due to methodological limitations — including the limited
number of time points, exclusion of intervention variables and variables from e ear
caregiving environment, and small sample size — these results are onlyatxglor
(Woodruff & Lee, 2011). More definitive research is needed to examine tyiayar
behavior trajectories followed by young children involved with child welfare cesvi

The second study followed children who were at risk of maltreatment, from the
Longitudinal Study of Child Abuse and Neglect (LONGSCAN) study, from age 4 to age
10 (Tabone et al., 2011). This study found five trajectory groups, including most children
following low (33%) and low-medium (43%) trajectories. Another 12% followed
decreased problem trajectories, and a small group (4%) followegh @hronicpath of
externalizing behaviors. Similar to the Woodruff and Lee (2011) study, this stuly f
a small group of children (8%) followingveorseningbehavior trajectory. Tabone and
colleagues found that child developmental disability, caregiver depressiayiyeare
alcohol problems, and low community quality predicted membership in certaindrgject
groups. Further, they found a cumulative effect of these significant predictotablyy
as the number of these factors increased, the probability of the child being inelse low
group decreased whereas the probability of being in the high-chronic groussettre

The prior two sections reviewed the literature on behavior development and

trajectories in normative and maltreated populations. Behavioral outcomeseaiftedg|
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children vary, but on average neglected children fare worse than children in mermati
samples. A range of factors in the caregiving environment may impact the
developmental paths and outcomes of these young children. The literature retjgrding
influence of child factors and the caregiving environment on the development of young
neglected children is reviewed below.

Factors Affecting Behavior Development of Young Maltreated Children

The development of young neglected and abused children is related to the
interplay and accumulation of risk factors over time. Child characteripiesnt and
parenting characteristics, and factors in the broader caregiving enemohave been
associated with problematic behaviors. Children facing an accumulation ofatigisfa
early in life — including child and caregiver characteristics and otiogors from the
caregiving environment — are at greater risk of developmental delaysr{#anEiese,
2000). A relation between child development and involvement with child welfare
services — including receipt of parenting services — has also been explbeedvidence
regarding each of the factors in the child and caregiving environment, cumuiksiive r
and child welfare services is reviewed below.

Child characteristics. Literature regarding the relation between child
development and demographic characteristics — including gender and race -oaia chr
health problems is reviewed below. In some studies these variables have beew linked t
several developmental outcomes, although findings have been mixed and no such
relationship is documented for other developmental outcomes. Literature rggardin
poverty—a factor that affects African American children disproportepand may

confound findings regarding race and development—is reviewed later in this paper.
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Demographics. Genderhas been linked to differences in several developmental
measures. Numerous studies have found that boys tend to exhibit more externalizing
behavior problems than girls, including studies of community samples (Bongers et al
2003, 2004; Lochman et al., 2008; Prinzie et al., 2006; Stormshak et al., 2000), physically
abused children (Lansford, Malone, Stevens, Dodge, Bates, & Pettit, 2006), and children
born to teenage mothers (Spieker et al., 1999). However, several studies have found no
significant differences between boys and girls in externalizing behawohsding a
community sample (e.g., Deater-Deckard, Dodge, Bates, & Pettit, 1998¢aeral
recent NSCAW studies of children referred to child welfare services (a&cQ009;

Woodruff & Lee, 2011). Boys who were investigated by child welfare servicesaamssnf
or toddlers were more likely than girls to receive special educatiortesmnce they
were in school (Scarborough & McCrae, 2010).

The findings regarding behavior and race are mixed. Among child welfare
involved children there were no significant differences in behavior scorelilidren of
different races over a three-year period (McCrae, 2009), yet when kheechwere
matched based on receipt of mental health services Black and Hispanic chittiren ha
higher behavior problem scores than White children (McCrae, Barth & Guo, 2000).
the other hand, African American children generally had fewer extenjproblems
reported by their mothers over time compared to European-American childrenrial seve
community samples (Keiley et al., 2000; Stormshak et al., 2000), whereas African
American children had higher levels of externalizing problems over time ihenot
(Lansford et al., 2006). With mixed findings regarding the relationship between

demographic factors and child development, it is important to control for these child

28



variables in statistical analyses in order to understand the influence ofamtoes in the
caregiving environment on child development.

Chronic health problems and other developmental needs. Children with chronic
health disorders tend to exhibit more externalizing behavior problems (Wallarzder et
1988) and internalizing behavior problems (Boekaerts & Roder, 1999; Wallandler et a
1988). Similarly, children with serious physical health problems, reportdtelparent,
were more likely to have DSM-IV diagnoses for internalizing and extemglproblems
(Mesman & Koot, 2001). Although behavior problems are elevated, they remain below
the level of children in samples of children referred to mental health clinidia(\er et
al., 1987). Also, children with chronic health problems exhibit ongoing behavior
problems as a group, but the experiences of individual children tend to fluctuate
(Wallander et al., 1997). In a trajectory study of externalizing problems@ children
at risk of maltreatment, children with a developmental disability at ageetmene
likely to have increasing and high-chronic externalizing behavior problems thalowe
(normal) levels of externalizing problems (Tabone et al., 2011). Thus, having chronic
health problems is a risk factor for internalizing and externalizing prablem

Parent and parenting characteristics. Strengths in the caregiving environment —
such as responsive, nurturing parenting — have been associated with positive
developmental outcomes (Shonkoff & Phillips, 2000). Children are more likely to
experience poor developmental outcomes when they live in caregiving environments
characterized by young maternal age (Shaw et al., 2005), maternal aep{Besir-

Preston, 2006), and harsh or neglectful parenting (Hildyard & Wolfe, 2002; Shonkoff &
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Phillips, 2000). The literature on the relationship between these parenting &xtors
child development is reviewed below.

Maternal age. Compared to national estimates, a larger portion of children age 3
and younger who are involved with child welfare services have teenage snaimer
these children born to young mothers are at risk of developmental problems (Sagrborou
& McCrae, 2010). Preschool children of adolescent parents are more likely to have
behavior problems than children of older parents, and these problems increase over time
(see review, Coley & Chase-Lansdale, 1998). The relation betweemalatge and
behavior pathways has also been seen in the more recent trajectory liteYatung
maternal age (average age of 25 years) predicted membership in a chrogssiaggr
behavior group compared to a low problem group (average maternal age of almost 30
years) in a study of child behavior trajectories beginning at age 1 ¥z ydddlawing
the children to age 10 years (Shaw et al., 2005). Similarly, early motherhedih kel
to a high aggression trajectory from 17 to 42 months in another study (Tremblay et al.,
2004).

Maternal depression. Maternal depression affects a large portion of caregivers
involved with child welfare services (Burns et al., 2010) and has been linked to adverse
developmental outcomes among young children in numerous studies, as documented in
several reviews of the literature (Lochman et al., 2008; Stacks, 2005). In attudy
infants and their caregivers in low-income Chicago neighborhoods, the mother’s anxious
and depressed symptoms during infancy predicted internalizing problems in early

childhood (Edwards, January 2012). Likewise, maternal depression predicted
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internalizing behaviors among 4 and 5 year olds of low-income adolescent mothers in t
national LONGSCAN study (Black et al., 2002).

Most literature focuses on externalizing behaviors. In the NSCAW study
researchers found that children of depressed caregivers were more liketiittieen of
non-depressed caregivers to exhibit clinical-level externalizing preb|Baorns et al.,

2010). Although this study included a wide age range of children, the relation between
maternal depression and child behavior has also been found elsewhere in sarnples wit
young children. Maternal depression has been associated with child exitegnaliz
behavior problems in studies of low-income (Hoffman, Crnic, & Baker, 2006) and
adolescent (Spieker et al., 1999) mothers and their 3 year old children, as4vatichs

year old children of low income adolescent mothers (Black et al., 2002). In another
nationally representative community-based study of children reseafchadsno

relation between a mother’s depressive symptoms and later externalizangdoe at age

7 or 8, although the researchers found that parental emotional support (measured by the
HOME-SF) at age 5 to 6 was associated with fewer behavior problemstater, a
suggested this emotional support may have served as a protective factort{iMcCar
Zimmerman, DiGiuseppe, & Christakis, 2005).

A study using person-centered trajectory analysis to estimate bepatharfor
children from age 1 %2 to 10 years found that maternal depression predicted membership
in a chronic aggressive behavior group (Shaw et al., 2005). More recently researcher
tested a transactional model and found evidence that maternal depression and child
behaviors influence one another over time (Shaw, Gross, & Moilanen, 2009).

Specifically, the mothers’ depressive symptoms were strongly assbardh subsequent
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child externalizing behaviors, particularly among toddlers and continuing intoemiddl|
childhood; at the same time, the young child’s externalizing problems (aB.&gasd 5
years) were associated with increased depressive symptoms for the amttieer
following time period (ages 5 and 6 years, respectively) (Shaw et al., 2009). Thus
maternal depression has been associated with problem behaviors, including chronic
aggressive behaviors, and the two have been demonstrated to influence one another over
time.

Maternal depression is somewhat prevalent among mothers with young children
referred to child welfare services — exceeding estimates in theagpopulation — and
the depression tends to be persistent over time (Casanueva, Cross, Ringeisest, & Chri
2010). In the national NSCAW study about a quarter of the mothers of young children
(under 5 years) who were referred to child welfare services repopeesdeve
symptoms that indicated major depression at baseline, and almost half (46%f)@fsmot
had scores indicating major depression at some point during the following five or six
years (Casanueva et al., 2010). The link between maternal depression and chitat,behavi
coupled with the high rate seen in the population of mothers involved with child welfare
services, makes depression a critical risk factor to examine in stuthwetppmental
trajectories of neglected children.

Harsh, abusive and neglectful parenting behaviors. Parenting behaviors that are
coercive, negative or otherwise harsh, abusive or neglectful are linkeat¢o
internalizing and externalizing behavior problems among children. Punitivploisc
(including yelling, insulting, throwing, refusing to talk, and threatenint munishment,

among other behaviors) predicted internalizing problems in a sample of behgviorall
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disruptive kindergarten children, although spanking did not (Stormshak et al., 2000).
Toddlers or preschool children who experience negative parent-child interactions
(Smeekens et al., 2007; Stacks, 2005), negative control (Spieker et al., 1999), or harsh
discipline or physically aggressive behaviors from their parents éBBa&ickard et al.,

1998; Johnson et al., 2002; Lochman et al., 2008; Shackman, Wismer Fries, & Pollak,
2008) are also more likely to become aggressive or exhibit other extenmakehaviors

later in childhood. Physical aggression toward the child and spanking were lirtked wi
more aggression in kindergartners (Stormshak et al., 2000). Coercive parenting is
associated with higher levels of aggression early in life and slower detliaggressive
behavior over time (Prinzie et al., 2006). The person-centered trajectatuliter

provides further evidence that coercive parenting affects behavioral patbhgrcise
parenting at age 5 months was linked to a high aggression trajectory from 17 to 42
months of age (Tremblay et al., 2004). Children reported for neglect, on the other hand,
were more likely than those reported for physical abuse to begin with modehnatady
problems and follow svorseningbehavior trajectory (compared to a normal trajectory)
from age 4 to around age 10 in the NSCAW sample (Woodruff & Lee, 2011).

From a transactional perspective, coercive parenting behaviors earé/andif
children’s early oppositional behavior reinforce one another and lead to persistent
aggressive behaviors over time (Sameroff, 2009). This interaction amoniyeasygl
child behaviors was demonstrated when adults with low levels of perceived power we
paired with difficult children, and their communication and behaviors toward tkte chil
were more negative (Bugental, 2009). It stands to reason that a parent may resgond mor

negatively or harshly to a difficult child than to his or her less challenginggibl
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Responsive and stimulating parenting. Responsive, stimulating, and nurturing
parenting has a positive effect on the growth and development of young childres, (Jaffe
2007; Shonkoff & Phillips, 2000). Parental responsiveness has been associated with
cognitive and behavioral resilience in high risk infants (Jaffee, 2007), agytikec
communication, early social competence, and school readiness among lyibanan c
(Bradley, Corwyn, Burchinal, McAdoo, & Garcia, 2001; Connell & Prinz, 2002).
Parental emotional support is also related to behavior scores, and tleasbiatappears
to persist into middle childhood (McCarty et al., 2005). However, in another national
study the relation between responsiveness and behavior was only significafnicfam A
American children, and more so for those who were poor (Bradley et al., 2001).

Stimulation in the caregiving environment is also linked to positive cognitive and
behavior outcomes. Learning stimulation in the home environment was associated with
language competence, achievement test scores, early social competdrawior, and
motor development among kindergartners in a national study of U.S. children (Bradley et
al., 2001). Children involved with child welfare services as infants who experience
cognitive stimulation in the home environment are more likely to have higlgrdga
scores in preschool (Harden et al., 2009). The long-term influence of the early home
environment — including maternal responsiveness, learning stimulation, and p#wsas
of the environment measured by the HOME measure— has also been seen among low-
income urban children. For example, in one study higher quality of the home
environment in infancy was significantly related to higher cognitteges of the children
at age 8, including intelligence, reading, and math scores (Black, Dubowitz,

Krishnakumar, & Starr, 2007)
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In summary, parent and parenting characteristics affect child cogartd/e
behavioral development. Young maternal age has long been identified a risk fiactor fo
children. There is substantial evidence that maternal depression impacts child
development, although treatment can promote normal development among children of
depressed mothers. In addition, responsive and stimulating parenting promotes positi
cognitive and behavioral growth. In contrast, harsh, abusive, negative, or ngglectf
parenting hinders the normal development of young children. Additional factors in the
caregiving environment also affect development, as documented in the next section.

Broader caregiving environment characteristics. Just as parenting is associated
with child development, factors in the broader caregiving environment also hawve bee
linked to child development. Specifically, domestic violence, the number of chifdren i
the home, and family poverty have each been linked to poor developmental outcomes, as
documented below.

Domestic violence. Domestic violence, also termed intimate partner violence and
interparental violence, has been linked to internalizing and externalizing behaviors.
According to a meta-analysis, children who witness interparental veoleace more
likely than non-witnesses to have externalizing and internalizing probl&tamén,
Gaylord, Holt, & Kenny, 2003; Wolfe et al., 2003), however effect sizes for initanta
and externalizing problems were small overall (Wolfe et al., 2003). The combination of
witnessing violence and being physically abused was linked with higher levels of
internalizing and externalizing behavior problems than witnessing violeniceuwi

physical abuse (Wolfe et al., 2003).
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Number of children in the home. The number of children in the home has been
linked to behavior problems in several studies. One study found more internalizing
problems when there were more children present (Harper, 2010), whereas another linked
internalizing problems to having no older siblings (Bayer, Hiscock, Ukomunne,&rice
Wake, 2008). Children with more siblings are more likely to have more externalizing
problems (e.g., Anselmi, Piccinini, Barros & Lopes, 2004). Similarly, langpdyaize
has been associated with hyperactive behaviors (Larsson, Dilshad, Lieimefs
Barker, 2011). Also, relevant to this population, having more children in the home
predicts child maltreatment (Lynch & Cicchetti, 1998).

Poverty. When children live in impoverished or low-income families they are at
risk of experiencing developmental problems, particularly in the absencetettpre
factors that help some low-income children thrive (Engle & Black, 2008). Behavior
problems may emerge very early in life for children living in poverty, affgdong-term
well-being (Engle & Black, 2008). Children in families with low incomes haveemor
behavior problems than their higher income counterparts (Berger, Paxson, & §&hldfo
2009). Preschool children whose families live in poverty are more likely to have
externalizing problems in elementary school (Lochman, 2008), suggesting anheffect t
lasts over several years. However, the home environment—particularlgmitésrin
maternal responsiveness—explains most of the differences among lower and highe
income children’s language and behavior development (Berger et al., 2009). r3dre pe
centered trajectory literature provides further evidence that low incomesk factor, as
children in low income families were most likely to exhibit high levels of eggjon

between 17 and 42 months (Tremblay et al., 2004). About half of children age 0 to 3
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years in the NSCAW sample were living at or below poverty level whenedfeyrchild
welfare services (Casanueva, Cross, & Ringeisen, 2008), so a substantialgfort
young child welfare involved children face this risk factor for cognitive ahdwer
issues.

Cumulativerisk. Children facing numerous risk factors are more likely to
experience poor cognitive and behavioral outcomes than those experiencingsk few
factors (Appleyard, Egeland, van Dulmen, & Sroufe, 2005; Barth et al., 2008; Sameroff
& Fiese, 2000; Sameroff, Seifer, Baldwin, & Baldwin, 1993). This relation betwee
cumulative risk and development is also seen among children investigated by child
welfare services, as seen in the NSCAW study. Risk factors in the cagegivi
environment in the NSCAW study included caregiver mental health problems, substance
abuse, domestic violence, low caregiver education, being a singlevearégiving four
or more children in the home, poverty status, minority status, and others. As the number
of risk factors experienced by a young child in the NSCAW sample insrdhse
likelihood that they show developmental delays increases substantiallly 3ait,

2008). Young children with six risk factors had a 90% chance of having developmental
delays on assessments, and the percentage increased to 99% with seven risk factors
(Barth et al., 2008).

Summary. The research shows that some child characteristics, parent and
parenting characteristics, and factors in the broader caregiving enembane related to
child internalizing and externalizing behaviors. At the child level, therenated
findings related to the relation between the child’s demographic factorsafrdagender)

and behavior development, so these factors should be included as control variables.
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Chronic health problems predict some developmental challenges. Key factws in t
caregiving environment that affect behavior development include maternalsiepres
young maternal age; parental responsiveness and learning stimulationngarent
behaviors that are harsh, abusive, and neglectful; poverty; and domestic violence.
Cumulative risk in the environment, including substance abuse and many of these
individual predictors aforementioned, has also predicted developmental delay. The
emerging literature examining person-centered behavior trajecéonesg young
children provides further evidence that several of these factors goedscitent high
levels of behavior problems, including young maternal age (Shaw et al., 2005; yrembla
et al., 2004), maternal depression (Shaw et al., 2005), and coercive parentinggy¥rem
et al., 2004). Thus, a series of challenges or strengths in the caregiving enviroament m
impact behavior development. Given that young neglected and abused children are at
high risk for behavior problems, and they often face the above-mentioned tcgk fac
their environment, it is critical to understand the impact of child welfarecgsroin this
population of children. Evidence regarding the relation between child development and
involvement with child welfare services, including parenting services, iswed in the
next section.
I nvolvement with Child Welfare Services

Ideally involvement with child welfare services will trigger the appragria
services to protect the safety and well-being of the child, including his or her
development. In this study, the outcome of the investigation or assessmentia¢ basel
(substantiation status) and the receipt of parenting services were eadhegxim

identify any relations with behavior and cognitive development trajectories
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Outcome of theinvestigation or assessment. The relation between child
development and the outcome of the investigation or assessment at baseline—the
substantiation status—has been previously examined using the NSCAW and LANGSC
longitudinal data sets. Findings indicate that children reported to childrevetfavices
are at risk of poor developmental outcomes regardless of substantiationBxatiu®{(
al., 2008; Hussey, Chang, & Kotch, 2006). Very young children, below age 3, in the
NSCAW study showed high risk of developmental delays whether or not theiheases
been substantiated, with no significant differences between them on language
development, adaptive behavior, and cognitive development (Barth et al., 2008). Among
children ages 4 to 8 years old in the LONGSCAN study of high risk children theze wer
no significant differences between children with substantiated and unsubstiarepaiss
in behavioral scores (internalizing, externalizing, or total) or other develajam
measures (social, daily living skills, mental health) after controftngonfounding
variables (Hussey, Chang, & Kotch, 2006). The literature has not yet explstiedtdi
patterns of behavior trajectories over time, thus the relation betwgsttdraes and
substantiation is unknown. However, it is known that children are more likely toeecei
services—including child welfare services (Casanueva, Cross, & Bamgei008), early
intervention services (Casanueva, Cross, & Ringeisen, 2008), and mental healdsservi
(McCrae, Chapman, & Christ , 2006)-when the case is substantiated. Thus, itis
necessary to control for substantiation status when testing the associaticenbehikce
welfare services and child development.

Receipt of child welfare services. When children are referred to child protective

services, a small proportion will receive ongoing child welfare servites af
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investigation. Child welfare agencies routinely provide, or refer famiiesiandated or
voluntary parent training and other family support services (Barth et al., 2005). The
services may be provided in the community, often in a classroom setting, or in the hom
(Barth et al., 2005). Approximately half of the parents who receive child eeléavices
receive parent training services (Hurlburt et al., 2007).

Parenting services have the potential not only to improve parenting, but also to
impact child development as the parent and child interact over time (Sameroff, 2009).
Unfortunately there is little evidence that these parenting services helggavolved
with child welfare services gain competence in parenting skills (Bagh, 2005). Also,
although the parenting services often include a component on child development (Barth
et al., 2008) the impact of these services on child development is largely unknown.

Several recent analyses of the NSCAW sample begin to explore these issues
First, researchers examined developmental outcomes for infants and toduises
families were investigated by child protective services, comparing oagbgnreceipt of
child welfare services; 65% of children who remained home without child welfare
services received low scores in one or more developmental domains, whereas 51% of the
children whose families received services had low scores (Barth et al), 2008
domains and measures included communication (Pre-School Language Scales — 3rd
Edition; PLS-3), adaptive functioning (Vineland Adaptive Behavior Screener), and
cognitive functioning (Batelle Developmental Inventory, BDI for yourgeidren; or K-

BIT for children 4 and older; Barth et al., 2008). The study design does not allow these
differences to be attributed to the receipt of child welfare servicethibus$ a plausible

hypothesis.
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In another NSCAW analysis researchers examined the relation betwestinga
services and parenting skills. The researchers found that parental resp@ssivene
improved among parents of 3 to 5 year olds who were receiving parenting services,
whereas parents with similar needs who did not receive the servicemismhing
responsiveness scores (Casanueva, Martin, Runyan, Barth, & Bradley, 2008). kloweve
in the same study no significant difference in responsiveness was found onoce servi
receipt was tested in a multivariate model, and there was also no differeeaming
stimulation in these families (Casanueva, Martin et al., 2008). Although thaks des
not support a relation between parenting services and skills, further studyasted
because it is theoretically possible that the services are imp#otipgrent in some other
way, and in turn impacting the children’s development.

The literature regarding the impact of child welfare services on pageskills
and child development is extremely limited, but there is some evidence sugploet
efficacy of parenting services with non-child welfare populations, or populatibims
very small subsets of child welfare families (Barth et al., 2005). Severatipare
interventions that intervene with both the parent and child have been associated with
improved child development, including cognitive skills (Cicchetti et al., 2000; €dldk,
2004) and behavior (Bor, Sanders, & Markie-Dadds, 2002; Hawley & Jensen-Doss,
2008; Leung, Sanders, Leung, Mak, & Lau, 2003; McNeil, Capage, Bahl, & Blanc, 1999;
Olds et al., 2004) in randomized trials. In addition to these effects on development,
several of the same parenting interventions have been linked with reductions in
subsequent child abuse and neglect (Chaffin et al., 2004; Chaffin & Schmidt, 2006;

Kitzman, et al., 1997; Olds et al., 1997), which suggests a better environment for the
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child’s development. The trajectory literature also provides some promisohgneei that
parent training and social skills training together during early elemesthool (between
age 7 and 9) may interrupt physically aggressive and other anti-social long-term
trajectories among low-income boys (Lacourse, Cote, Nagin, Vitero, Brenglge
Tremblay, 2002).

In summary, from a transactional perspective parenting services should thgact
child’s development through the parent, and there is some evidence to support this among
high-risk populations. Yet, it remains unclear what impact parenting seandesther
child welfare services have on the children’s developmental pathways amlaingrchi
involved in child welfare services due to neglect. This dissertation begins tyeeipb
guestion, assessing the relation between receipt of child welfare semwitbshavior
development after controlling for factors in the child and caregiving environment
Conceptual Model to Guide the Dissertation

Figure 2.1 presents a conceptual model for the dissertation — based on the
transactional model of child development (Sameroff & Fiese, 2000) and the child
development and child welfare literature — to explore the developmental pathsdf 2- a
3-year-old children whose caregivers were investigated for alleged nagteto assess
the association between child welfare services and their developmentaisgtoghe
conceptual model reflects how, according to the transactional model, child devaeiopme
is influenced by the combination of the individual child characteristics, thgiciaug

environment, and the interaction between them over time (Sameroff & Fiese, 2@00). A
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illustrated in the shaded area of the model, a child’s early development inflinehoes

her development over the following years. The 2- and 3-year-old children intestiga

for neglect have already experienced different levels of deficieanekstrengths in the
caregiving environment since infancy, thus some children may be developinglgormal
whereas others are exhibiting developmental problems. The child’s level of behavior
problems at age 2 or 3 — the baseline in the current study — influence behavior during the
preschool years, which in turn influences development as the child enters school age
which then influences behavior as the child progresses through elementary school.
Children may follow either normative or persistently problematic devetopsh

trajectories from age 2 or 3 through age 7 to 9, or there may be improvementgesdec

in developmental scores during this time period (e.g., Woodruff & Lee, 2011). Also at the
child level, the model reflects evidence that child internalizing behaviorstprsmhool

entry predict problematic externalizing behavior trajectories (Woodrufé&, 2011).

The model further illustrates how the caregiving environment and the transactions
between child and caregiving environment influence the child’s development cdgtinual
over time. The conceptual model presented here posits that when childrenractingte
with caregivers providing responsive and nurturing parenting, they are moretdikely
follow normative developmental paths (Hirsh-Pasek & Burchinal, 2006; Shonkoff &
Phillips, 2000) from age 2 or 3 on into middle childhood, around ages 7 to 9. Likewise,
when young children are interacting with caregivers who are very y@&olgy &
Chase-Lansdale, 1998), depressed (e.g., Lochman et al., 2008), providing less responsive
and stimulating parenting (Hirsh-Pasek & Burchinal, 2006; Jaffee, 2007), and are

abusive or neglectful (Hildyard & Wolfe, 2002; Shonkoff & Phillips, 2000), the children
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are more likely to experience more developmental delays. Further, chilteeteafoy
the interaction between child factors and the caregiving environment chaedtteyi
poverty (e.g., Berger et al., 2009) and cumulative risk (Sameroff & Fi@88) Barly in
life (i.e., at age 2 or 3) are more likely to follow problematic developmeaijattories
over time.

Further, the conceptual model suggests that caregiver interaction with child
welfare services will influence the parent, and in turn impact the child’sajeaental
trajectory. Two variables are incorporated into the model to represenitigda
interaction with child welfare services. The outcome of the investigation, or
substantiation status, is included as a control variable, and receipt of ctiddewel
services is included because it is the main service variable of int&wasstantiation
status must be a control variable because of its relation with receipt of s€race
substantiated cases are more likely to receive services; Casanums &Ringeisen,
2008). The conceptual model suggests that child welfare services —the maa se
variable of interest — should positively influence parenting behaviors andilead to
more normative child development pathways. Some delays in development may have
already begun when the child’s family was investigated for nedjetthere is still much
potential to alter the developmental course of a 2- or 3-year-old child becawgsarthe
many points in time in which changes in the caregiving environment may support or
hinder the child’s developmental progress (Bailey, 2002; Sameroff, 1995; Shonkoff &
Phillips, 2000). When children remain home following investigation by the child
protection agency, a common intervention is the provision of parenting services grovide

directly by child welfare services or through referral to other agendbenerally
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speaking, parenting services are designed to help parents develop positivagarent
skills and understand child development, which in theory would support the child’s
positive behavior and development. This approach would fall within Sameroff's (1995;
Sameroff & Fiese, 2000) “reeducation” approach to intervention.

From a transactional perspective, the expectation is that intervening with the
caregiving environment — the parent in particular — will help alter the clhétiavior
and developmental course because of the dynamic interaction between parent and child.
Although the transactional approach would ideally entail assessment of eadtuialdi
child’s caregiving system and determination of the best point(s) of intervention,
reeducation of parents is a viable point of intervention because parents havera great
influence on the child than the child on the parent (Sameroff, 2009). A large proportion
of families receiving child welfare services participate in paremtitrggand other
parenting services (Hurlburt, Barth, Leslie, Landsverk, & McCrae, 2007hotsl in
the literature review, there is some evidence in the child development lietfzdtir
parenting interventions do impact behavior and development, although few studies have
explored this topic in the child welfare literature.
GapsinthelLiterature

To date there have been no national studies examining the behavioral trajectories
of children age 2 and 3 years old whose families have been investigated for neglect, the
primary form of maltreatment faced by young children (US DHHS, 2010). kas that
young children investigated for maltreatment are at high risk of behavioraéprebl
(e.g., Barth et al., 2008), which may persist over time (McCrae, 2009; Scarborough &

McCrae, 2010), and that neglected children constitute the majority of yourrganedit
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children. However the distinct developmental paths of young children investigated f
neglect have not been examined. Understanding the actual paths that childves fol
such as persistemtjorsening improving, or consistently low levels of internalizing or
externalizing behaviors — and predictors of distinct paths can help pracstidestify,
advocate for, and ensure augmented services for those children most at riskstérger
problems, averting ongoing behavioral problems.

Using a person-centered analytic technique, latent class growth arfal9&A),
provides a way to follow individual children’s paths and find patterns of behavior over
time. Rather than modeling the general trend of the ability to self-redpdasaiors
among children in predetermined groups (i.e., girls vs. boys), LCGA can piosiget
regarding the multiple skill levels (i.e., intercepts) and growth pattergs éhape and
direction of growth) among neglected children. Already this techniguecvaaled
multiple behavior paths among children investigated by child welfare serviags 4,
with the majority following a relatively normal behavior trajectory or impnguehavior
path through elementary school and small groups following persistesatrsening
behavior trajectories (Woodruff & Lee, 2011). Additional use of this techniqubela
move us beyond simply knowing the average scores of maltreated children, the
proportion of children in clinical range at each time point, or average sco@&for
determined groups of cases. LCGA can help uncover patterns of behavior and, coupled
with multivariate analyses, identify predictors of distinct behavioral patithas we can
better identify children in need of augmented services.

Finally, in this high risk population of children investigated for neglect it is

important to evaluate whether or not the provision of child welfare services, and
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parenting services in particular, may alter the course of the childrerétogenent. Child
welfare agencies routinely provide parenting services to many of the famfiecome

to their attention with the intention of improving child safety, permanency, and well
being. These parenting services have the potential to help parents alteart&eiing
practices to better support child development, yet these programs arevatabted to
determine their impact (Hurlburt, Barth, Leslie, Landsverk, & McCrae, 2008 dWhot
have information to support the efficacy of parenting and other child welfareeefor
improving parenting and child development in this high risk population. As noted,
moderate, significant differences in parental responsiveness were obserhigd
welfare-involved parents of preschoolers (ages 3-5) who did and did not receive
parenting services, but the parenting services were not significantgdrébeparental
responsiveness when tested in a multivariate model (Casanueva, Martin et al., 2008).
Studies have not examined the impact of child welfare services on famitiesgdsén
investigated for neglect, specifically, nor have they looked at the impahtld welfare
services on the children themselves, who are intended beneficiaries of thesseWhat
is needed at this juncture is knowledge about the impact of parenting services on the
developmental pathways of 2- and 3-year-old children whose families werggatexs

for neglect and who remain at home.

In summary, the growing knowledge base about the development of young
children involved with child welfare services lacks research focusing onctedjle
children nationally, has not yet examined varying patterns of normal and prtiblema
development and characteristics associated with each, and has not examingdd¢he im

of parenting services on child developmental paths. As the push for evidence-based
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practice grows, so does the need for a more advanced understanding of (1) the patterns of
behavior development among 2- and 3-year-old children investigated for negtect
remain home, (2) the characteristics of children in normal and problenagictdry
groups, and (3) the impact of child welfare services — particularly commdivgreel
parenting services — on developmental outcomes. With this knowledge, chilcewelfar
practitioners will be better able to identify children at greatest risddoelopmental
problems and support the healthy development of young neglected children by grovidin
appropriate services to help children develop to their full potential. This studytseeks
expand the knowledge base toward this end.
Resear ch Questions

The research questions for the study are outlined below, organized by the aims of
the dissertation. For each aim, a general hypothesis is provided. A transantidedal
(Figure 2.1) adapted from Sameroff and Fiese (2000) and incorporating pearate
provides a theoretical framework for exploration of these research questions. Ea
guestion pertains to children whose families were referred to childmedérvices for
neglect when the children were age 2 or 3 years old and who remained home after
investigation.

Aim 1: Identify the number, shape, and size of subgroups of children
following distinct behavioral trajectories.

1) How many distinct trajectories of externalizing behavior development do

subgroups of young children follow? What shape are these trajectories? What

proportions of children folormaland problematic trajectories?
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2) How many distinct trajectories of internalizing behavior development do
subgroups of young children follow? What shape are these trajectories? What
proportions of children folormaland problematic trajectories?

3) Is there a relation between membership in problematic internalizing and
externalizing trajectory groups?

In general, it was hypothesized that many children follow a relativelpaldvehavioral
path, while a small group exhibit a high level of behavior problems, and still others
follow improving orworseningproblematic paths. In addition, it was hypothesized that
children who are members of a problematic externalizing behavior group dyddike
also be in an internalizing behavior problem group, as internalizing and exiegali
behaviors often co-occur.

Aim 2: Describethe characteristics of children in distinct behavior trajectory

groups.

1) What child characteristics, parenting behaviors, and characteristics in the
broader caregiving environment describe each externalizing behavior
trajectory group? Are there significant differences in chariattss across
externalizing behavior trajectory groups?

2) What child characteristics, parenting behaviors, and characteristies in t
broader caregiving environment describe each internalizing behavior
trajectory group? Are there significant differences in charatiesiacross
internalizing behavior trajectory groups?

Children with a chronic health condition, parent and parenting risk factors (young

maternal age, low education, single, depressive symptoms, less responsive pesating
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learning stimulation, harsh parenting, neglectful parenting), and risk$anttre

broader caregiving environment (domestic violence, low income, more children) at
baseline were hypothesized to be more likely to be members of problematicbehavi
groups than normal behavior group. Further, it was hypothesized that having keore ris
(cumulative risk) in the caregiving environment is associated with moraatiteng and
externalizing behavior problems.

Aim 3: Explorethe association between child welfar e services and other

predictors and member ship in behavior trajectory groups.

1) Does receipt of child welfare services predict membership in normal and
problematic externalizing behavior trajectory groups, after controling f
other factors in the caregiving environment? What other factors in the
caregiving environment predict membership in each behavior trajectory group
in multivariate analysis?

2) Does receipt of child welfare services predict membership in normal and
problematic internalizing behavior trajectory groups, after controlling for
other factors in the caregiving environment? What other factors in the
caregiving environment predict membership in each behavior trajectory group
in multivariate analysis?

3) What factors predict membership in co-occurring problem groups (i.e., being
on a problematic path for both internalizing and externalizing behaviors)
compared to following normal behavior trajectories?

Based on the transactional model-which posits that intervening with the parerdgtsimpa

the child through their interactions over time— the receipt of child welfarecesmwias
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hypothesized to predict membership in normative versus problematic trajgiaps.

The next chapter describes the method used explore these questions.
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Chapter 3: Study Method

This chapter describes the study method for the dissertation, including an
overview of the statistical technique (latent class growth analysigntramizes the
utility of the longitudinal data used herein. The study examines developmehtabgat
of young children (2 and 3 years old) over the course of five to six yeaggettetors of
normal and problematic pathways, and the association between child walaressand
developmental trajectories using data from the nationally representativs®l Survey
of Child and Adolescent Well-Being (NSCAW).

Sample

Sample selection. All children who were either 2 or 3 years old (24 to 47.9
months), referred to child welfare services due to alleged child neglecthand w
remained home following investigation by child protective services at NS@ae 1
(n=236) were selected for inclusion in the current study. Child age was ntehgube
child age in yearvariable derived by the NSCAW team. Children investigated for
neglect were identified as children for whom the child welfare worker itedidhat the
primary alleged maltreatment type was one of two forms of neglect iddntifie
NSCAW: failure to supervise or failure to provide (physical neglect). d&ym
maltreatment type is a derived variable developed by the NSCAW (2007) teadndoas
a series of questions related to the allegation(s) from the report andgatiestias
reported by the caseworker. Children were included in the sample whether or not the
maltreatment reports were substantiated because children reported toetfaitd w
services are at risk of poor developmental outcomes regardless of substastéitis

(Barth et al., 2008; Hussey, Chang, & Kotch, 2006). Children were also included
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whether or not they received ongoing services from the child welfare agemajly, the
children were identified as having remained home following investigation at Waive
the study using the variabthild setting / serviceselecting children with the responses
in home, no servicew in home, services

Descriptive data. Table 3.1 presents descriptive statistics for the sample and
weighted population estimates for children represented in this study. Beuasselata
are from a nationally representative sample of children referred to chiktpve
services, population estimates (rather than sample descriptives) atedepahne text.
The 236 children in the current sample are estimated to represent 125,606 children in the
national population of children involved with child welfare services at baseline of the
study.

Children in the current study were age 2 to 3 yearsh®(55,SE=0.05,
Cl=2.45-2.65) when they were referred to child protective services for neglace (1Y,
and they were ages 7 to 9 during the final wave of the study (Wave 5). Just over half of
the children were boys (55.1%). Close to half of the children identified as \AAI&),
over a third (35.6%) African American or Black, 12.9% Hispanic or Latino, and 6.6% of
another race or ethnicity. More than one quarter (27.9%) of the children weréedenti
as having a chronic health problem.

Caregivers ranged in age from 15 to 55 yelts26.78,SE=0.58,CI=25.62-
27.94), with 9.0% younger than 21 years old at the time of referral. Half of thevemsegi
(54.7%) were never married and one quarter were currently married (24.3%). Half
(50.0%) of the caregivers had a high school degree, another 18.4% had high school plus

additional education, and 31% had less than a high school degree. Most families (61.5%)
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had one or two children in the home, 15.9% had 3 children, and the rest (22.6%) had 4, 5,

or more children in the home. Sixty percent (60.0%) of the families were living in

poverty.

Table 3.1. Characteristics of young children and their families referred to &®S
investigated for child neglect who remained home at Wave 1 of the NSCAW study

Actual sample

(unweighted data)

Population Estimates
(weighted data)
n=125,606

n=236 (SE=14,609.38)
Characteristics 0 95% Confidence
n Yo %
Interval

Child Demographics
Child Age 236

2 years 128 54.24 44.79 35.24-54.75

3 years 108 45.76 55.21 45.25-64.76
Gender 236

Male 122 51.69 55.14 43.72-66.05

Female 114 48.31 44.86 33.95-56.28
Race/Ethnicity 236

White, Non-Hispanic 122 51.69 44.92 33.51-56.89

Black, Non-Hispanic 70 29.66 35.57 25.49-47.13

Hispanic or Latino 27 11.44 12.86 6.02-25.38

Other race or ethnicity 17 7.20 6.64 3.11-13.61
Chronic health problem 236

Yes 58 24.58 27.92 18.13-40.38

No 178 75.42 72.08 59.62-81.87
Caregiver Demographics
Caregiver age 236

<21 years 24 10.2 9.02 5.03-15.65

21 or more years 212 89.8 90.98 84.35-94.97
Race/Ethnicity 236

White, Non-Hispanic 135 57.20 48.84 36.27-61.56

Black, Non-Hispanic 59 25.00 32.29 20.09-47.50

Hispanic or Latino 18 7.63 8.42 3.29-19.88

Other race or ethnicity 24 10.17 10.45 5.13-20.11
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Table 3.1. Characteristics of young children and their families referred to @BS a
investigated for child neglect who remained home at Wave 1 of the NSCAW study,

Continued

Population Estimates

Actual sample (weighted data)

(unweighted data)

n=125,606
n=236 (SE=14,609.38)
Characteristics 0 95% Confidence
n %0 %
Interval
Marital status 236
Married 64 27.12 24.25 16.40-34.33
Separated 29 12.29 11.32 6.41-19.23
Divorced 29 12.29 8.72 5.04-14.68
Widowed 2 0.85 0.96 0.22-4.01
Never married 112 47.46 54.74 42.31-66.61
Caregiver Degree 235
Less than high school 70 29.8 31.67 22.05-43.17
High school 119 50.6 49.95 40.00-59.90
High school plus 46 19.6 18.38 10.95-29.19
(Refused=1)
Household
Number of children in HH 236
1 child 65 27.54 29.67 20.25-41.20
2 children 83 35.17 31.87 23.51-41.58
3 children 43 18.22 15.90 10.91-22.60
4 children 21 8.90 13.90 6.29-27.97
5 or more children 24 10.17 8.67 3.52-19.79
Poverty status 215
<= 1999 US Pov. Line 121 56.3 59.95 47.36-71.35
Above poverty line 94 43.7 40.05 28.65-52.64
Type of Alleged Neglect 236
Physical neglect 83 35.17 33.53 25.92-42.10
Lack of supervision 153 64.83 66.47 57.90-74.08
Outcome of investigation or
235
assessment
Substantiated 88 374 22.56 16.10-30.65
Indicated 39 16.6 10.85 6.89-16.67
Neither substantiated g, 34.0 57.85 44.58-70.07
nor indicated
High risk 10 2.6 0.21 0.12-1.13
Medium risk 12 5.1 1.62 0.94-8.60
Low risk 6 4.3 2.25 2.38-12.13
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Table 3.1. Characteristics of young children and their families referred to @BS a
investigated for child neglect who remained home at Wave 1 of the NSCAW study,
Continued

Population Estimates

Actual sample (weighted data)

(unweighted data)

2 n=125,606
n=236 (SE=14,609.38)
Characteristics 95% Confidence
n % %
Interval
Substantiated or Indicated 127 53.8 33.39 24.68-43.41
Other (Neither S/I, Risk) 108 46.2 66.61 56.59-75.32
Receipt of ongoing child
. . 236
welfare services (in home)
No services 104 44.07 68.97 58.72-77.64
Services 132 55.93 31.03 22.36-41.28

Approximately one-third (33.4%) of the cases were either substantiated or
indicated. Most of the remaining cases (57.9%) were neither substantiated ndedhdica
and a small proportion (4.1%) of cases was assessed by level of risk (low, medhm, hi
rather than being investigated. Less than one-third (31.0%) of familiegseeakiild
welfare services when they were reported for neglect and the childnamesl in the
home after investigation.

Data Source

This dissertation is a secondary data analysis of survey data collegiad af
the federally funded National Survey of Child and Adolescent Well-being (NSCAW,
2007), a nationally representative longitudinal study of children and fanmiieb/ed
with child welfare services. Data from the NSCAW child protective serVicES)
sample were used, which consists of children and families investigadsdessed for
allegations of child maltreatment between October 1999 and December 2000 (Wave 1,

n=5,501; NSCAW, 2007) and follows them through five waves of data collection over
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approximately 5 or 6 years (64 to 73 months) thereafter. Data from the N SGAN
were collected through in-person interviews with parents, caregivers, avdocksrs,
plus individual assessments with children.

The NSCAW sample is a two-stage stratified sample of children investigat
assessed in child welfare agencies in the United States, excluding d hiomtder of
jurisdictions (NSCAW, 2007; NSCAW Research Group, 2002). Stratification wad base
on geography and case characteristics (NSCAW, 2007). First, nine geogtegthic s
were identified including the eight states with the largest child populations and one
stratum containing the remaining states and the District of Columbia. énstst
random sample of primary sampling units (PSUs) — mostly county childneelfjencies
— within each stratum was then taken, giving PSU'’s serving larger numbersioéctal
higher chance for selection (probability proportionate to size). A total of 9ZR&ie
included in the study, after a handful refused and were replaced or were iaeligibl

After selecting the primary sampling units, lists of children referred fo
investigation and assessment for whom the investigation had been closed were obtaine
for each jurisdiction and stratified. Children from birth to age 14 were included in the
sample, whether or not they received ongoing services and regardlessartsatiom
status. The lists of children were stratified into eight domains covering laraton of
age (< 1 yearvs. 1 - 14 years old), service receipt (receiving services vsenangec
services), whether or not they remained home (in-home vs. out-of-home care, for those
receiving services), and maltreatment type (sexual abuse vs. otheottypakreatment
for the 1 — 14 age group) (see NSCAW Research Group, 2002 for more information on

sampling).
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Finally, the children were randomly selected from these stratified lists
oversampling infants, children receiving ongoing child welfare services hadden
who were investigated for alleged sexual abuse in order to ensure adequate
representation. Children were excluded from the sample if another child wake el
perpetrator, a sibling was already participating in the study, or theakivas screened
out (i.e., theallegationdid not meet criteria for abuse or neglect according to state laws
and policies). After selection, the families were invited to participatea NSCAW
study, following IRB approved procedures, and those who agreed were followed over
five waves of data collection spanning approximately six years.

After completion of the study, weights were calculated for each casentien
applied in analyses, make it possible to generate national estimatesraipemesults to
the national population. It is important to note that the sample does not draw from the
entire population of children involved with child welfare services nationally. Haweve
the potential for noncoverage bias is relatively small because just a sopalitppn of
the population was not covered, lending confidence to the national estimates; detail
about the sampling technique and limitations are available elsewhere IMSZDA7;
NSCAW Research Group, 2002).

IRB Protocol and Licenseto Usethe NSCAW Data

In order to use the NSCAW data set, the National Data Archive for Child Abuse
and Neglect (NDACAN) requires that researchers apply for a datéiaesese and take a
series of steps to protect the data. Details about access to the datas@tabke on the
NDACAN web site at

http://www.ndacan.cornell.edu/NDACAN/Datasets/Order Forms/NSCA¥du&king D
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ata.html| Briefly, the researchers must submit an application, license agreemant, dat
protection plan, and an IRB protocol approved by the researcher’s reseatatianst
(i.e., University of Maryland, Maryland [UMB] Institutional Review BoalRB]. The
IRB protocol for the current study, with co-chair Dr. Donna Harrington axipal
Investigator, was approved by the University of Maryland IRB July 8, 2011 IRBe
protocol was filed under an existing NSCAW User License for Uniyeo$iMaryland
researchers, maintained by Dr. Bethany Lee.
NSCAW Data Collection

Data pertaining to young children were collected through interviews withtgare
or other caregivers and caseworkers, the direct administration of assessaftie the
children, and observation in the home environment (NSCAW, 2007). Once the children
reached school age, data from teachers were also collected. The icétitdface
interviews (Wave 1) occurred 2 to 6 months after the investigation wasl clése
telephone follow-up with parents or caregivers (Wave 2) occurred 12 months after the
initial investigation was closed. Caseworkers were also interviewedsarper
Additional face-to-face interviews occurred at 18 months (Wave 3) and 36 months (Wave
4) after the initial investigation was closed. The final follow up (Wave 5ydang
children — including the children in the sample for this dissertation— occurreddret4
and 73 months after the initial investigation. Thus, most of the children to be selected
into this study were between the ages of 7 and 9 years at Wave 5 of the NSCAW study
depending on the age at selection and the timing of the final interviews.

NSCAW included a combination of existing measures and new questions created

for the project. Extensive efforts to ensure data quality were put in plabe B\SCAW
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team, including extensive training of field interviewers, use of computstes
interviews, field observations of interviews, audio monitoring, phone verification, and
monthly review of data frequencies (NSCAW, 2007). Measures from NSCAW/¢nat
incorporated into the current study are described below.

M easurement: NSCAW M easuresand Construction of Variables

All measures and variables for the current study come from the NSCAW data
collected from children, caregivers, and caseworkers. The developmeatsiires and
14 covariates and predictdnssed in the study are described below. Appendix A
summarizes the variables, measures, and the source of information (e.g., parent or
caregiver) for each variable in the study.

Developmental measur es (outcome variables). Two indicators of child
development were used as outcome variables in the current dissertatidn: ch
externalizing behaviors and child internalizing behaviors. All developmentabiods
were measured using scales available in the NSCAW. The scale scdhes fo
developmental indicators were calculated by the NSCAW team (NSCAW, 2007). The
indicators were analyzed individually in order to account for the fact thdremimay
have strengths in some areas and challenges in others. In addition, a chi1sagjyaie a
of the emerging developmental trajectories was conducted to understandrwheitbte
the trajectory groups for the developmental measures are related (ithemdigldren
who are following problematic externalizing behavior trajectoriess@following

problematic internalizing trajectories).

* 15 variables were initially planned but one valéalparental responsiveness, was omitted due tsimgis
data.
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Externalizing behaviors. The Child Behavior Checklist (CBCL) for children age
2-3 (CBCL; Achenbach, 1992) and age 4-16 (Achenbach, 1991) was used to measure
child behaviors. The CBCL Externalizing Behaviors scale was used to measure
externalizing behaviors — problems the child has regulating his or her behawiards
others, such as aggression and delinquent behaviors — as reported by the caregiver at
baseline (Wave 1) and waves 3, 4, and 5. The externalizing scale consists of
24 items (out of 100) for children ages 2 and 3, and 33 items (out of 118) for children age
4 to 18 years. For each item, caregivers report whether or not their chiggedngahe
identified behavior (e.g., “argues a lot” or “temper”) during the last sixthhsoon a scale
of 0 to 2 (O=ot true as far as you knp=somewhat or sometimes trand 2very true
or often trug@. The raw scale score for each child at each time point was calculates by
NSCAW team by summing the values of individual CBCL items, with scoresn@ngi
from 0 to 66 (NSCAW, 2007).

The NSCAW team also converted raw scores to T-scores (standardized scores
with M=50 andSD=10), which frame the scores in the context of other children of the
same gender and age group. T-scores were used in the current analyses. For the
externalizing behavior subscale, T-scores below 60 indicate normal rdregadss,
scores from 60 to 63 indicate borderline clinical behaviors, and scores above 63dndicate
clinical level problems. Although prior studies plotting longitudinal behaviorusga
raw scores (e.g., Keiley et al., 2000; Woodruff & Lee, 2011; Tabone et al., 2011), T-
scores were used in this dissertation in order to combine data from the two age-

appropriate versions of the CBCL (CBCL/2-3, and CBCL/4-18) over time.dRaves
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and T-scores from the CBCL tend to provide similar results in researchemalys
(Achenbach & Rescorla, 2001).

The CBCL is a reliable and valid measure (Achenbach, 1991), and has been used
widely with good reliability in numerous studies, including NSCAW (McCrae, 2009;
NSCAW, 2007). The CBCL has high inter-rater reliability (.96) and good construct
validity. In the NSCAW sample the internal consistency for externalizhg\wors was
good for children ages 2 and 3 years (.91) and for children ages 4 to 15 years (.92;
NSCAW, 2007). The impact of having different untrained raters over time is noblgossi
to assess although this impact should be minimized because most children hegne at-
at most time points.

Internalizing behaviors. Internalizing behaviors were measured using the
Internalizing Behaviors subscale of the Child Behavior Checklist /2-3 (Achenb892)
and /4-18 (Achenbach, 1991). Internalizing behaviors include withdrawn behaviors,
somatic complaints, and anxious/depressed behaviors. As explained above, Wwsoores
used to address the use of two different age-appropriate versions of the CBCleover th
six years. Internal consistency for internalizing behaviors is good in th&AW3@ample
(.80 for age 2 and 3 years, and .90 for age 4 and older; NSCAW, 2007). As noted above,
the CBCL also has high inter-rater reliability and good construct validity

Child characteristics. Child level variables from Wave 1 of the NSCAW study
were used to describe the characteristics of the emerging trajedbgnpsps and tested
as predictor variables in the current study. Gender and race or ethni@tinaleded as
control variables in the analysiSenderwas coded as male and female (reference

group). Race or ethnicitgategories include White/non-Hispanic, Black/non-Hispanic,
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Hispanic, and other ethnicity. For bivariate and multinomial analyses ratenanity
were recoded into minority status, where minority includes Black, Hispardother
ethnicity children and non-minority (reference group) includes White/nspatic
children. Chronic health problemwvas included as a predictor, as children with chronic
health problems are more likely to experience developmental challengesST#A/W
variable asks caregivers to indicate whether or not the child has any health priftalem
last a long time or come back again and again; responses of “yes” were used as an
indicator of a chronic health problem. Health problems include asthma, birth defects,
brain tumor, cerebral palsy, chronic heart condition, diabetes, epilepsy, HIV/AIDS
physical deformities, respiratory problems, spina bifida, and other healiteprs.

Caregiving environment: Parent® and parenting characteristics. Parent level
predictors at Wave 1 include the primary caregiver’s age, educationalnséatus (single
caregiver), and depressive symptoms. Parenting factors include leamminigtson in
the home environment, harsh/assaultive parenting, and neglectful parertigrggedn
caregiver — which represents a considerable change in the caregiviranerent and
thus has potential to change the developmental path — was also included as ayiimge-var
covariate in the longitudinal analyses.

The caregiver'sige an indicator of early childbearing, was measured in years and
entered as a continuous variable.

Caregiver depressiowas measured using items from the World Health
Organization’s Composite International Diagnostic Interview ShamaH€IDI-SF;

Kessler, Andrews, Mroczek, Ustun, & Wittchen, 1998). The CIDI-SF allows for

® The term “parent” is used to include all primaayegivers, as the majority of caregivers at basaliare
parents.
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identification of major depression, with high classification accuracy (93%sl&eet al.,
1998). Parents were identified as depressed during the prior 12 months when they
reported experiencing two or more consecutive weeks feeling sad, blue, osdépoes
having lost interest in most things for this time period, and that they felwélyi®very
day or most days for all or most of the day, and report at least three symptoms of
depression (e.g., loss of interest in usual activities, tiredness, weight dgass,drouble
sleeping or excessive sleeping, difficulty concentrating, feelings o$édfaworth,
thoughts about death). Parents were also identified as depressed if theydrepio
on medication to treat depression. Caregiver depression was enteredhadgaaraias
variable (having or not having depressive symptoms).

Parenting behaviors included learning stimulation, harsh/assaultive pgremtd
neglectful parenting.earning stimulatiorwas assessed with items from the Home
Observation for Measurement of the Environment Short Form (HOME-SF; Caldwell &
Bradley 1984). The HOME-SF entails a home visit in which the presence or absence
parenting behaviors toward the child and the physical environment are assessgiu ahr
combination of parent self-report and observations made by the interviewer.r Highe
scores (i.e., more items present) indicate a more positive home environmémivirepl
procedures described in Casanueva, Martin, and colleagues (2008), scores were
converted to represent the proportion of positive responses. For example, when 3 of the 5
items indicating learning stimulation were present, then the score ish@8e T
proportion scores range from 0 to 1, with higher scores indicating greatent¢ga

stimulation in the home environment. The learning stimulation scale was found to be
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reliable in a recent study using NSCAW data (Cronbach’s alpha around .96u@asa
Martin et al., 2008).

Harsh/assaultivandneglectful parentingvas operationalized as parent-reported
assaultive and neglectful behaviors toward the child, based on parent and caregiver
responses to a subset of items on the Conflict Tactics Scale — Parent Chil@T&m (
PC; Straus, Hamby, Finkelhor, Moore, & Runyon, 1998). Frequency scores from the
total Physical Assault subscale (including minor, severe, and very ssgeangt) and the
Neglect scale were included in the analysis, entered as two sepaiaéegarFor each
item respondents indicated the frequency of specific aggressive or hddlebaviors
toward the child during the past 12 months on an 8-point Likert style scale; responses
were recoded to the midpoint of a range or to the corresponding number (i.e.,,once=1
twice=2, 3 to 5 times=4, 6 to 10 times=8, 11 to 20 times=15, more than 20 times=25, not
in the past 12 months or never=0). The scores for each subscale, calculated by the
NSCAW team (2007), were entered into the analysis, with higher scoresimglitigther
levels of assaultive or neglectful behaviors. In the NSCAW sample thereoaeds g
internal consistency for the caregiver data overall (total sca8®) and marginal to high
internal consistency on subscales (ranging feen®6 for psychological aggression to
a=.95 for very severe physical assault).

Change in caregiveprovides a change in caregiving environment that has the
potential to affect child well-being. Change in caregiver was meassiagl u
dichotomous variables from the cross-wave data set in NSCAW, calculated by the
NSCAW team. Children who remained home after investigation but subsequently

experienced a change in caregiver were entered as “1”, whereas chiédlesentered as
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“0” when they did not experience a change in caregiver or, for a small number of
children, this information was ambiguous. Change in caregiver between Wave 1 and
Wave 3, between Wave 3 and 4, and between Wave 4 and 5 (3 variables) were entered
into the latent class growth analysis models as a time-varying covdiatg@ercent of
children experiencing a change in caregiver was 14.8% by Wave 3, 12.7% by Wave 4,
and 17.8% by Wave 5. Change in caregiver includes moves to kinship care, foster care,
and other settings.

Broader caregiving environment characteristics. The broader caregiving
environment variables include domestic violence, the number of children in the home,
and family income at baselin®omestic violence&vas measured using data collected
with the Conflict Tactics Scale (Straus, Hamby, Finkelhor, Moore, & Runyon, 1998).
Caregivers were identified as experiencing domestic violence if épeyted that their
partner did any of the following: threw something at the caregiver; pushed, grabbed or
shoved the caregiver; slapped, kicked, bit or hit the caregiver with their fist;théato
hit the caregiver with something; beat up or choked the caregiver; threatened the
caregiver with a knife or gun; or actually used a knife or gun on the caregiver. The
number of children in the honveas entered as a continuous varialflamily incomewvas
reported in $5,000 increments, from <$5,000 per year to $50,000 or more per year (11
categories). Income was entered as a continuous variable.

Cumulativerisk. In addition to examining individual predictors, additional
analyses explored whether or not cumulative risk predicted the children’splenezital
paths. Cumulative riskn the caregiving environment was calculated as the number of

risk factors the family experienced at baseline, of the following:
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Having a child maltreatment report (100%)
Child’s chronic health problem

Minority status

Caregiver depression

Caregiver substance dependency

Teen-aged caregiver (<21 at referral, so teen parent when toddler was born)
Single caregiver

Low caregiver education (less than high school)
Domestic violence in last year

10 4 or more children in the home

11.Living in poverty

CoNoO~WNE

These are the same concepts used by Barth and colleagues (2008), howevesrthe curr
dissertation did not use the NSCAW Risk Assessment tool for the variables. For this
dissertation, cumulative risk variables were based on parent report (e gjverare
depressive symptoms reported in response to scale items), rather thanr&ase w
assessment. Each continuous variable used as a predictor was dichotomizettan orde
count the number of risk factors for the cumulative risk analy&mgerty statusvas
dichotomized as living in poverty (100% of the poverty line or lower) or above the
poverty line, based on the number of people in the household and income, based on the
1999 poverty definitionCaregiver substance dependeneys calculated from two

NSCAW created variables indicating alcohol dependency and drug dependency, and
based on caregiver responses to a series of questions about their alcohol use aed drug us
during the past 12 month©nly 5% (n=12) of caregivers in this sample were identified

as being alcohol or drug dependent based on self-report. Cumulative risk scores range

® Substance use data were available based on caseworker report, but the caregiver
reported data was selected to be consistent with other risk factor data, whichsed

on self-report. Caseworkers reported that at the time of the investigatienvder

“active alcohol abuse” or “active drug abuse” by the primary caregivémiosa 20%

(n=46, 19.74%) of families, whereas parents reported information about substance use
yielded just 5% (n=12 of 234) of parents with either drug or alcohol dependency.

68



from 1 to 11 because all cases have at least one risk factor (having a ctribctmaint
report); higher scores indicate the presence of more risk factors.

I nvolvement with child welfare services. Two variables were entered in the
analyses to reflect child welfare involvement, including outcome of the initial
investigation or assessment and the main variable of interest, receiptrdinuare
services.Outcome of the initial investigation or assessnvesd coded as a dichotomous
variable indicating that the case of alleged maltreatment was (1) sidisthor
indicated or (2) other outcome. For the purpose of this study — and consistentavith pri
studies (e.g., Casanueva, Cross, & Ringeisen, 2008) — unsubstantiated included “neither
substantiated nor indicated” and three levels of risk (low, medium, and high risk), the
designation given in those cases in which risk was assessed rather than stitstantia

Receipt of child welfare servicess measured using the child setting/services
variable in NSCAW. Each child in the current study was identified as either “in,home
no services” or “in home, services” (reference group) at baseline. Tire natensity,
and duration of services vary from family to family, county to county, and stai&té¢o s
Some families received parenting skills training and other supportive jpareetvices,
family counseling, mental health treatment, substance abuse treatment, and/or othe
services. Considerable discrepancies exist between parent report anarkasesport
of services received (Casanueva, Martin et al., 2008). Due to the wide variation in
services provided and discrepancies in which services were received and fongpw |
the more detailed services data were not selected for use in this studyd, lasteated,

the broad designation of receiving or not receiving services was selected f&uthy.
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Data Analysis Plan

The current study was conducted in three phases. The first phase used a group-
based trajectory modeling approach called latent class growth arfal@€4#\) to
identify distinct developmental trajectories in this population of young enildihose
families were investigated for child neglect and who remained home. Althougs #his
high-risk population more likely to follow problematic trajectories than naveat
populations, children investigated by child welfare services are a diverse gabup t
includes children with normal growth and development. With this diversity, it is
important to identify which children are following positive developmental trajestor
and which are not. LCGA uses longitudinal data to identify distinct groups of childre
following different developmental trajectories and describe the size apeé st each
trajectory, meeting the first aim of the study. Next, bivariate and mudtteaanalyses
were conducted to describe the characteristics of each trajectory growetifg the
factors in the caregiving environment that predict membership in eachdrgjgobup,
meeting the second aim of the study. The multivariate analyses were eahdsicg
multinomial logistic regression, first modeling the independent effects wiréia the
caregiving environment on membership in developmental trajectory group, then the
effect of cumulative risk in the caregiving environment. Finally, multinblogstic
regression was conducted to test whether or not receipt of child welfareesqrkedicts
trajectory group membership after controlling for factors in the caregemvironment
and outcome of the investigation or assessment. This last step meets the tbirthaim

study. Each type of analysis is described in the following sections.
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Latent classgrowth analysis. Latent class growth analysis (LCGA; Nagin,
2005) was used to examine the developmental progress of young children invegirgated
neglect who remain at home after the investigation. Specifically, L@&used to
identify subgroups of children following distinct developmental pathways ovepthee
of five to six years, using data from four time points. LCGA is a stalstiethod of
identifying latent subgroups within a heterogeneous population that followadisti
trajectories over time for a given outcome that is measured repeadtediy (2005).
Rather than relying on pre-determined groups (e.g., gender or race/ethbC®A is a
person-centered statistical approach (Jung & Wickrama, 2007) that asheneesr €
homogenous subgroups of individuals following distinct trajectories (Nagin, 2005). For
example, when observing the behavioral patterns of children over multiple timg, point
some children may exhibit consistently low behavioral problems, others mdptexhi
persistently high behavioral problems, and others may show declining or ingreasi
levels of behavioral problems. A person-oriented level of analysis allowarchses to
understand diverse processes and outcomes in human development (Cicchetti &
Rogosch, 1996).

LCGA estimates the optimal number of classes (i.e., subgroups) of individuals
within the population who follow similar trajectories over time, the interceptsa{i
value) and slopes (change over time) for these subgroups, as well as thequragport
individuals belonging to each group. In LCGA trajectories can be modeled to follow
linear, quadratic, or cubic trajectories. A series of models are testedjmgciudhnge of
class numbers and forms (i.e., linear, quadratic, cubic), to determine tlfi¢ foeshe

data set. Based on the assumption that the subgroups are homogenous, LCGA does not
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estimate the variability around each subgroup’s trajectory (Jung & Whekr2007;
Nagin, 2005). Instead, LCGA holds the variance of the intercepts and slopes at zero for
simplicity in modeling (Nagin, 2005).

Specifying the LCGA model. In the current study the statistical software package
MplusVersion 6.11 (Muthén & Muthén, 1998-2010) was used to model distinct
developmental trajectories of young children investigated by child protessivices for
alleged neglect. Separate sets of LCGA models were estimatextfodevelopmental
outcome. Developmental scores were charted at four time points beginning aftertly
investigation at age 2 or 3 and following the children through preschool age and into
elementary school, ending at age 7 to 9. Data for these four time points weredaitec
Waves 1 (baseline), 3 (18 months post-baseline), 4 (36 months post-baseline), and 5
(approximately 5 or 6 years post-baseline) of the NSCAW study.

After preparing and importing the outcome data (developmental scorelsg for t
four time points into Mlus a series of LCGA models were run for each developmental
outcome to estimate the optimal number of classes and form of the traje(iabts
3.2). A mixture model was specified using Muthén and Muthén’s (1998-2010) syntax for
LCGA. The time points in the model were plotted at 0, 1, 2, and 4; by skipping 3 on the
plot, the researcher was able to model a longer distance between Waves 4 and 5 to
account for a longer passing of time between these two waves (28 to 37 months)
compared to earlier waves (18 months between waves). After estimatingrariogel,
the models were re-run specifying the quadratic term, based on evidence that

externalizing behaviors may be curvilinear (Bongers et al., 2003; Prin2ig20G6H).
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Table3.2. Number of LCGA models run for externalizing behaviors and internalizing
behaviors, using CBCL t-scores

LCGA models Externalizing Internalizing
(2, 3, 4, &5 classes) Behaviors Behaviors
Linear 4 4
Linear with TVC 4 4
Quadratic 4 4
Quadratic with TVC 4 4
Total Number of LCGA Models 16 16

TVC=Time varying covariate. The time-varying covariate wasgiaee change at Waves 3, 4
and 5.

The number of classes (i.e., subgroups) for each developmental measure was
estimated by modeling a range of class numbers and determining thi¢ foeshé data
set (Table 3.2). First, four linear LCGA models were specified (2, 3, 4, arg$-cl
models) for externalizing behaviors and four for internalizing behaviors. Tleadingti
at least two subsets of children were expected to emerge, following normal and
problematic trajectories, and thus a 2-class model was the first testedlags model
was the upward limit to ensure adequate group sizes (due to the limited sapjpdadiz
prior research (Woodruff & Lee, 2011) revealing a 4-class model for behaysmtdraes
amongst 4 year old children from the NSCAW study.

Next, a time varying covariate, caregiver change, was added to ehes®of t
models, for another 4 linear models with TVC'’s for each behavioral outcome. For the
TVC, a value of 1 indicated that there had been a change in caregiver since the prior
wave (including placement in out-of-home care or with a relative), while a galue
indicated there had been no change or that information about caregiver change was
ambiguous. Finally, a quadratic term was added to the 8 models (with and without

TVC'’s) for each behavioral outcome. Thus, 16 models were specified fonakterg
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behaviors and 16 for internalizing behaviors. The researcher then examined th&étmodel

statistics and graphs to determine which model fit the data best.

Selecting the optimal LCGA model. The output for each of the linear and
guadratic models (with and without TVC’s) were examined and compared for each
developmental measure. The covariance coverage in the data set ranged from 0.746 to
1.000, with half at .85 or above; this is well above the minimum (.10) coverage required
for model estimation (Muthén & Muthén, 2007). A series of fit indexes were examined
to identify the optimal model. Average posterior probability and entropy wawe al
examined. The graphic output illustrating the actual sample means and esstinezins
was also examined to observe whether or not the resulting classes weot aliti
meaningful, and whether the shape of the estimated line fit the actual sarapkewed!.
The individual trajectories for the children assigned to each class werexalsined to
observe how well they fit the estimated trajectory group line

Two types of fit indexes —information criteria (IC) and likelihood-based tes
were examined from the output for all models in order to identify the model thaitest f
the data. Information criteria tests are used to compare a range of possilblers of
classes (e.g., 2, 3, 4, or 5 classes) to determine which number of classes isfithe bes
The Bayesian Information Criterion (BIC) is recommended to identifpptienal
number of classes, based on findings from several simulation studies (Nagin, 2005;
Nylund, Asparouhov, & Muthén, 2007). According to Nagin (2005), the model with the
BIC statistic closest to zero is the one that is most likely to be corspettyfied, and
should be selected as the best fitting model. Muthén and Muthén use a differeitea form

to calculate the BIC in [lus(Nagin’s BIC=log(L)-.0.% log (N), whereas MlusBIC = -
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2logL + r log n). Muthén (2008) notes that when usingudthelowestBIC should be
selected. Two other types of information criteria (IC’s) available in thlidbutput
were also examined in this study: the sample adjusted BIC and Akaif@'sétion
Criteria, AIC. Similarly, smaller numbers indicate the best fittiraget.

The purpose of likelihood-based tests is to determine which of two neighboring
class models fits best (e.g., 3 or 4-class, 4 or 5-class, etc.). The p-valudsesertests
are examined, and if significant, indicate that the lower number of group® (§-13)
should be rejected in favor of the higher number of groups (k; e.g., 4) (Nylund et al.,
2007). The bootstrap likelihood ratio test (BLRT) performed best in a simulation stud
(Nylund et al., 2007) and thus was used to guide the decision of the best fitting model.
The Lo-Mendall Rubin (LMR) likelihood ratio test was also examined.

Based on recommendations in the literature the Bayesian Informationd@rite
(BIC; Nagin, 2005; Nylund et al., 2007) and bootstrap likelihood ratio test (BLRT;
Nylund et al., 2007) were given the most credence when selecting the bestimodel f
Another indicator of model fit, entropy, was also examined as suggesteddpyrdd
Wickrama (2007). Entropy is an indicator of the quality of classification of the
individuals into the groups. It is a numeric representation of how distinct thetdrgje
groups are, calculated based on the average posterior probability of group mgmbershi
Values closest to 1.0 suggest high entropy. A model with high entropy has groups that
are highly distinct from one another.

Graphic output was also examined to help select the best fitting model. THe visua
examination of the data, through graphic output, allows assessment of whether or not the

resulting classes are distinct and meaningful, and whether or not the form of the
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estimated trajectories (i.e., linear, quadratic) and estimated meanslaaligned with
the actual sample means. In addition to comparing the estimated and acplalrmaans
for each trajectory, individual trajectories for children assigned to eagnasybwere
examined to observe how well they fit the estimated trajectory group line.

Once a model was selected based on the criteria described above, an additional
statistical test (chi-square) was conducted to verify that the optimal nvadel
significantlybetter than the second most optimal model. For example, for one of the
developmental measures a chi-square test was used to rule out the possibilay tha
significant difference exists between the quadratic and linear LCGAIsn@ug!
hypothesis). To test the difference in nested models such a§ tteszuare is
calculated as 2*the difference in log-likelihood values, and degrees of freedom ar
calculated as the difference in parameters in the two models (dasWwkb site

[http://www.statmodel.com/discussion/messgestings by Bengt Muthén , June 23,

2001, and Linda Muthén, August 26, 2011). The resulting chi square value must be
greater than the critical value in the chi square probabilities tabléaf@eaonline at

http://people.richland.edu/james/lecture/m170/tbl-chi.htmteject the null hypothesis

that there is no difference between the models.

Once the final (optimal) model was selected, the posterior probabititibati
model, the average posterior probability, and the related group assignments were
examined. The average posterior probability of group membership is anoth&c statis
used to assess the adequacy of the model and, specifically, to assess the degree of

classification error (Nagin, 2005). Posterior probabilities represent thiadkedl that an

" The quadratic model adds the quadratic term, siedrisidered the full model. The linear modehés t
same equation but without the quadratic term. ieisted within the quadratic model.
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individual child would belong in each of the classes; the individual child is assigned to

the group for which he or she has the highest probability of membership. For example, in
a three group model, if the child’s probability of being assigned to group 1 is .03, group 2
is .83, and group 3 is .14, then the child would be assigned to group 2. These class
assignments — called the most likely group membership — were made and tneed i
bivariate and multivariate analyses exploring the characteristezacbfgroup and

predicting trajectory group membership. Finally, the growth parameters aptineal

model were examined and presented in graphic form. Once the best-fitiiled was

identified, model output including most likely group membership and growth parameters
were imported into SAS 9.2 with SAS-callable SUDAAN 10.0.1.

Bivariate analyses. Using SUDAAN 10.0.1, bivariate analyses were conducted
with weighted data to describe the characteristics of children in egebtttry group that
emerged from the data through LCGA. Both child (i.e., age, race, baseling @core
developmental measures) and caregiver (i.e., parental responsivenessgj learni
stimulation, self-report abuse of child, and self-report neglect of child) $astne
examined. In addition, bivariate analyses (chi square) were used to expldnendret
not there is a relation between membership in internalizing and externdlehiagior
trajectory groups.

Multinomial logistic regression. Using SUDAAN 10.0.1, multinomial logistic
regression analyses were conducted with weighted data to identifiycsighpredictors
of trajectory group membership. In SUDAAN dichotomous values are coded & 1 or
with 2 being the reference group (e.g., 1=chronic health problem, 2=no chronic health

problem, reference group). When calculating the Beta Coefficient aneldrstatistics
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for dichotomous independent variables, SUDAAN assigns the reference group the value
of 0. When calculating odds ratios for the dichotomous variables, SUDAAN a#isggns
reference group the value of 1.

The multinomial models for aim 2 and aim 3 of the study are summarized in
Table 3.3. For aim 2, examining the caregiving environment, the child level variables
were entered first, then parent and parenting characteristics, fdlloy@ctors in the
broader caregiving environment. A second model for aim 2 was examined in which
cumulative risk (the count of risks at all 3 levels) was tested as a preafi¢ctajectory
group membership. For aim 3 — exploring the association between receiptof chil
welfare services and developmental paths while controlling for careginingpement —
the same variables were entered followed by the two child welfare seaviables,
outcome of the investigation or assessment and receipt of child welfare sefviee
adjusted Wald F (more conservative than Wald) and assopai@de are reported from
the regression, and the odds ratios and 95% confidence intervals for each significa
variable are reported.

Applying weights to data analyses. Studies based upon NSCAW data, a national
probability sample, use the NSCAW sampling weights to adjust results to be
representative of the population of families entering child welfare serlicdee current
study weights were applied in univariate, bivariate, and multivariate aralgsducted
in SUDAAN 10.0.1. This allowed generalization of findings from the young children for
whom we have data to young children (age 2 and 3 years old) who became involved in

American child welfare services due to neglect during the study period.
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Table 3.3 Summary of Multinomial Models Predicting Membership in Trajectory

Group$
Resear ch question Number of  Independent Variables
Independent
Variables
Do factors in the caregiving environment 12 Child factors
predict membership in trajectory groups? 1. minority
(Aim 2) 2. chronic health problems
Parent and parenting factors
3. caregiver age
4. education
5. single caregiver
6. depression
7. learning stimulation
8. assaultive behavior
toward child
9. neglectful behavior
toward child
Broader caregiving environment
10. domestic violence
11. number of children
12.income
Does receipt of services predict 14 12 factors listed above, plus:
membership in trajectory group, after Child Welfare Services
controlling for caregiving environment? 13. Outcome of investigation or
(Aim 3) assessmeht
14. Receipt of child welfare
services at baselitfe
Does cumulative risk predict membership 1 1. Cumulative Risk
in trajectory group?
Does receipt of services predict 3 1. Cumulative Risk
membership in the trajectory groups after 2. Outcome of investigation or
controlling for cumulative risk in the assessment
caregiving environment? 3. Receipt of child welfare

services at baseline

8 Three sets of models were conducted: ExternagliBiehavior Trajectories (3 groups), Internalizing
Behaviors (2 groups), and Co-occurring Internagifixternalizing behavior groups (2 groups,
exploratory).

® Outcome of investigation or assessment includelss@ntiated or indicated vs. other outcomes, oty
neither substantiated nor indicated, low risk, medrisk and high risk.

19 Not received vs. received (reference group)
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Handling of missing data. Like any national longitudinal dataset, NSCAW has
missing data for portions of some cases (e.g., may have caregiver data lasenatrker
data, or certain items have no response) and for entire cases at some wates of
collection. The amount of missing data in the NSCAW data set is relatvelyr part
because the NSCAW team imputed data for some variables — including primary
maltreatment type — when the data were missing (NSCAW, 2007). In the L@@&Isn
missing data were handled using maximum likelihood estimation, which assumesela
missing at random (Schafer & Graham, 2002). This allowed inclusion of the entire
sample (all 236 of the children age 2 and 3 years old) in the LCGA analysise |
remaining analyses, though, cases were excluded due to missing data. Fariatelt
analyses, cases were excluded when missing data for any independent vahable. T
subsample of 2- and 3-year-old children with data for all predictor varialales w
compared to the children excluded due to missing data, and tested for differences in

demographic characteristics (results are presented in the next chapter)
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Chapter 4: Results

Results from analyses addressing the three aims of the current symgsented
in this chapter First, to address the first aim of the study, results from the LCGA
analyses identify the number and shape of subgroups of children following distinct
developmental trajectories. Results are presented for externalizing behtheor
internalizing behaviors, including the CBCL scores, model selection, and tragectori
identified. The relation between membership in internalizing and externaiiajegtory
groups is also explored.

Next, Aim 2 results are presented in three sections. The characteristies of t
subgroups of children following different trajectories are described arttbnsla
examined using bivariate analyses, first for externalizing behaviors themnefimalizing
behaviors. The effects of factors in the caregiving environment on trajecbony gr
membership are examined through multinomial logistic regression. Resaltdingg
externalizing behaviors are presented, followed by internalizing behaviors, arahthe
exploratory model of co-occurring membership in internalizing and exteimgli
problem trajectory groups. Next, the cumulative effects of factors in thgicag
environment are examined.

For Aim 3 of the study, two child welfare service variables are added to the
multinomial models to explore the association between child welfare seavides
trajectory group membership. Results regarding externalizing behaviersaiiting
behaviors, and co-occurring membership in externalizing and internalizing problem

groups (exploratory) are presented. Finally, the association betwegn ofahild
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welfare services and development is explored after controlling for cuweutegk in the

caregiving environment.

AIM 1: IDENTIFYING SUBGROUPS OF CHILDREN FOLLOWING
DISTINCT BEHAVIORAL TRAJECTORIES

Latent class growth analysis (LCGA) was used to identify the number of
subgroups of young children reported for neglect and remain home who followed distinc
developmental trajectories over time. First, the outcome variablesn@xterg
behaviors and internalizing behaviors) were examined through univariateisifalys
each wave of data. Means from the study were compared to benchmarks from normative
samples (Achenbach, 1992) and the LONGSCAN sample of maltreated childrerr (Hunte
et al., 2003). Next, standard scores for each outcome measure were entersdrie® a
of LCGA models using Mlus6.11 to identify the optimal number of classes and shape
of the developmental trajectories. Results are summarized for extergaiml
internalizing behavior trajectories in the following sections, including cimisligcores,
model selection, and a description of the developmental trajectories thgedmer
Externalizing Behaviors

Externalizing behavior scores. CBCL externalizing behavior scores for the
children at each wave of data collection are presented in Table 4.1. Raw score means
ranged from 15.69 at Wave 1 to 12.26 at Wave 5. Corresponding mean T-scores were in
the normal rangeM=53.57 at Wave 1 and=53.82 at Wave 5), with the highest score at
Wave 4 M=56.15). Externalizing scores from single points in time were compared to
normative referred and non-referred populations as well as children at risk of
maltreatment. As seen in Table 4.1, the children’s T-scores at the age d&@

significantly higher (Mean difference=3.5%25.381,df=235,p<.0005) than the
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normative sample of non-referred childréf=50.0), but well below (Mean difference=-
9.028;t=-13.601,d=235,p<.0005) the average for referred childréh=62.6;
Achenbach, 1991). Scores were similar to a population of children at risk of
maltreatment from the LONGSCAN study (Hunter et al., 2003), with no statlgti

significant differences when comparing the similar age groups.

Table4.1. Child Behavior Checklist (CBCL) externalizing behavior mean scores for
young children who were the subject of child neglect reports and remained homeeat Wa
1, by wave

Externalizing Externalizing

Raw Scores T-scores
N=246 N  Missing M SD M SD
Study sample
Wave 1 (2-3 yrs) 236 0 15.69 8.696 53.57 10.197
Wave 3 (3% to <5 %2 yrs) 200 36 1452 8.749 55.16 10.383
Wave 4 (5 to <7 yrs) 205 31 13.54 8.010 56.15 10.016
Wave 5 (7 to 9 yrs) 197 39 12.26 9.374 53.82 11.680
Nor mative populations
CBCL normative data”
Non-referred /Age 2-3 321 12.8 8.3 50.0* 10.0
Referred / Age 2-3 321 23.8 106  62.6* 12.0
Children at risk of maltreatment/
LONGSCAN ™M
Age 4 1121 55.53 10.79
Age 6 1217 55.33 10.88
Age 8 1090 54.34 11.44

~ Achenbach,1992
MHunter et al., 2003
*Significant difference [§<.0005) between normative population and NSCAW data.
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L CGA model selection. Model fit statistics for the linear and quadratic LCGA
models for the CBCL Externalizing Behaviors subscale are presented irdT2blie
each of the four sets (linear, linear with time-varying covariate (Jy@adratic, and
guadratic with TVC) of 2, 3, 4, and 5-class models the Bayesian Informationd@riter
(BIC) and bootstrap likelihood ratio test (BLRT) statistics indicate tre#tclass model

fits the data best. The 4-class quadratic model had the lowest BIC score (6157.458),

Table4.2. Latent class growth analysis model fit statistics for externalizihg\wer (T-
scores) trajectories (N=236)

Number of Log- Lo BLRT AlC BIC Sample  Entropy
classes likelihood Mendall Size ad]
Rubin BIC
Linear Models
2 -3088.074 142.982 151.704 6194.149 6225.323 6196.797 .630
p=.2504 p<.0005
3 -3051.833 68.315 72.483 6127.666 6169.232 6131.196 733
p=.1021 p<.0005
4 -3038.391 25.338 26.844 6106.782 6158.739 6111.195 .745
p=.0322 p<.0005
5 -3035.805 4.875 5172  6107.609 6169.958 6112.905 775

p=.0871 p=.3750

Quadratic Models

2 -3081.358 149.911 156.770 6184.715 6222.817 6187.951  .634
p=.2114 p<.0005

3 -3043.253 72.874  76.209 6116.506 6168.464 6120.920  .733
p=.1673 p<.0005

4 -3026.823 31423 32861 6091.645 6157.458 6097.235  .768
p=.0008  p<.0005

5 -3022.111 9.012 9.424  6090.221 6169.889 6096.988  .763

p=.3123 p=.250 6169.889

4-class Models with TVCs
Linear with -3036.138 26.140 27.735 6108.276 6170.625 6113.572 746

TVC p=.0586 p<.0005
Quadratic -3026.274 30.879 32.292 6096.547 6172.751 6103.020 .769
with TVC p=.0015 p<.0005

TVC=time varying covariate, caregiver change. The &S non-significant at all time points in all
models including TVC (2, 3, 4, and 5-class modéls)ly 4-class models are presented here.

Bold with gray shading highlights the model that fits the data best (thedaés quadratic model), as
indicated by both the BIC and BLRT tests. The 4&slmodel fit the data best in all four sets of niede
(linear, linear with TVC, quadratic with TVC), witthe quadratic 4-class model fitting significartigtter
than the other 4-class models.

84



suggesting the best model fit (Muthén, 2008). In the two sets of models in which
caregiver change was entered as a time-varying covariate) (Thv&CTVC was not
significant and thus did not improve the models. To further test this, a chi-squaragest w
used to compare the 4-class linear model to the 4-class linear model withGharid/
this test indicated no significant differences. Likewise, the chi-sqastreamparing the
4-class quadratic model to the 4-class quadratic model with the TVC indicated no
significant difference. Thus, the chi-square tests confirmed that additijpgigarying
covariate did not significantly improve the models. Entropy was higher for tlasgl-c
guadratic LCGA model (.768) than the 4-class linear model (.745), indicatingeafiett
The curvilinear shape of the trajectories in the quadratic model appeareded-be w
estimated, with estimated means closely aligning (i.e., overlapping) etital sample
means (Figure 4.1).

The 4-class quadratic LCGA model for externalizing behavior appearedtte fi
data better than the remaining models, but an additional statistical tesindasted to
verify that this model was significantly better than the linear model, whithh@anext
lowest BIC score. A chi-square test was used to rule out the possibility that no
significant difference exists between the quadratic and linear LCGAIsn@ug!
hypothesis). In this case, the chi square value (23.136) was well above taé\altie
(14.86) for 4 degrees of freedompat0.005. We can reject the null hypothesis that there
is no difference. Adding the quadratic term improved the model significantly. Tieus, t
4-class quadratic LCGA model was selected as the best fitting modelaand w

significantly better than the linear model.
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Figure4.1. Externalizing behavior trajectories: 4-class quadratic LCGA model of
externalizing behaviors (T-scores) among children reported for negkegpe & or 3
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Baseline 18 month follow up 36 month follow up 64 to 73 month follow up
{age 2 or 3) [age 3.5 to <5.5 years) (age 5 to <7 years) (age 7 to 9.1 years)

Point in Time

Note: Class counts based on the estimated model arsl@asts based on posterior probabilities were
extremely close, but not exact (e.g., for Wwarseninggroup, green, 41.12971 vs. 41.12966 children).
Likewise, the means generated for these groupsepted in the figure above, were extremely cloganbt
exact.

Externalizing behavior trajectories of young children reported for neglect.
The 4-class quadratic LCGA model estimates that young childreme@fer neglect are
likely to follow one of four different behavioral trajectories (Figure 4.1). Tdl8e
provides estimates for the intercepts, slopes, and quadratic terms for daelfoof

trajectories. First, one very small group of childrer 3)'* scored high in the clinical

' The 3 cases in tHegh chronicgroup may be considered outliers and in some aealihe 3 cases may
be dropped from the analyses, combined with anaftarp, or Winsorized. This study retains the grou
because the model statistics clearly indicatedvfis the best model fit, and because this grougsepts
the reality that a very small group of childrenldave extreme and persistent behavioral problerhe T
characteristics of thiigh chronicgroup are presented descriptively. Due to thdlggnaup size, though,
thehigh chronicgroup was combined with tlveorseninggroup into ongersistent problengroup for
further statistical analyses.
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Table 4.3. Externalizing behaviors: 4-class quadratic LCGA model estimates for
intercepts, slopes, and quadratic terms (n=236)

Latent Class Intercept Slope Quadratic Term

Estim. SE Est/SE P Estim. SE Est/SE 4 Estim. SE Est/SE P
High chronic  90.113 4.139 21.773 <0.0005 -10.292 1.811 -5.682 <0.0005 1.483 0.377 3931 <0.0005

(blue)
Worsening 61.584 1.489 41352 <0.0005 5.581 1.593 3.503 <0.0005 -1.126 0.372 -3.027 0.002
(green)
Slightly 53.707 0923 58.161 <0.0005 2.891 0.894 3.234 0.001 -0.668 0.214 -3.123 0.002
elevated
(black)

Normal (red) 45.775 1.204 38.010 <0.0005 0.026 1286 0.020 0984 -0.168 0.275 -0.609 0.542

range at age 2 or 3 (Wave 1) and declined over time following a curvilinear path. This
group remained in the clinical range throughout the four time points, suggesting that
problem behaviors persisted, and thus will be referred to dsghehronicbehavior
problem group. Secondyerseningbehavior problem group (n=40) scored in the
borderline clinicalrange at age 2 or 3 and had scores increase along a curvilinear path
into the clinical range for the remaining waves, decreasing slightisave 5. A third

group (n=134), thslightly elevatedehavior problem group, had mean scores in the
normal range at age 2 or 3 — with scores several points above the mean sbere for t
normative population of non-referred children (Achenbach, 1992) — and followed a
slightly increasing curvilinear path over time. Mean scores for this gesupined in

normal range over the five or six years of the study, although some childrendras in
borderline or clinical range at some time points. Finallypranal externalizing behavior
group consistently scored in normal range. Mean scores fapth&al externalizing
behavior group were below the average score for normative populations, indicaging ver

unproblematic behavior in this group overall.
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Posterior probabilities of group membership were calculated for each child,
indicating how likely each child is to belong to each of the four groups and to which
group the child is most likely to be a member. Based on the average posterior
probabilities for the most likely latent class membership, this model contmgasw
evidence of a good fit. Thadightly elevatedAvePP=0.87),normal (AvePPR=0.88), and
worsening(AvePR=0.84) groups appear to be well identified, with individual children
highly likely to be in their assigned group. The average posterior probdbilityehigh
chronicgroup is excellent (AveRH.996), but only 3 children were most likely to be in
this group.

The majority of children in this sample (81.8% unweighted, 84.8% weighted)
were most likely to belong in thetightly elevatedn=134, 56.8%, 54.8% weighted) or
normal (n=59, 25.0% unweighted, 30.0% weighted) group. Approximately one-seventh
of children were most likely to be members of Warseninggroup (n=40, 16.9%
unweighted, 14.7% weighted). Thigh chronicgroup consisted of a very small group,
with just 3 children (1.3% unweighted, 0.5% weighted). These proportions, based on
most likely group membership, were similar to the proportions estimated in thé mode
(55.0%, 26.2%, 17.4%, and 1.4%, respectively).

Internalizing Behaviors

Internalizing behavior scores. CBCL internalizing behavior scores for the
children at each wave of data collection are presented in Table 4.4. Raw scagsdver
10.7 at Wave 1 (age 2 or 3) and by Wave 5 (age 7 to 9) averaged 7.7. Corresponding
mean T-scores were in the normal ranige$4.53 at Wave 1 and=52.52 at Wave 5),

with the highest score at Wave 1. Although the children’s T-scores at the agef 2 or
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were in normal range, they were significantly higher (Mean differeh825;t=7.263,
df=235,p<.0005) than the normative sample of non-referred childvier9.7;
Achenbach, 1991). At the same time, the children’s scores were significangly low
(Mean difference=-7.47%7-11.250,df=235,p<.0005) than the average for referred
children M=62.0; Achenbach, 1991). Compared to a sample of children at risk of
maltreatment from the LONGSCAN study at Age 4 (Hunter et al., 2003),ssioorthe
current study sample at Wave 3 were significantly higher (Mean differs3.730;
t=5.122,df=199,p<.0005). However there was no significant difference between the
current study sample at Wave 4 and the LONGSCAN Age 6 interviews or the current
study sample at Wave 5 and the LONGSCAN Age 8 interviews.

Table 4.4. Child Behavior Checklist (CBCL) internalizing behavior scores for young

children who were the subject of child neglect reports and remained home at Wave 1:
Mean scores for Waves 1, 3, 4 and 5

Internalizing Internalizing

Raw Scores T-scores
N=236 N Miss- M SD M SD

ing

Study sample
Wave 1 (2-3 yrs) 236 0 10.70 6.128 54.53 10.207
Wave 3 (3% to <5 %2 yrs) 200 36 8.40 6.376 52.96 10.299
Wave 4 (5 to <7 yrs) 205 31 6.37 5.340 51.09 9.605
Wave 5 (7 to 9 yrs) 197 39 7.70 7.393 52.52 11.686
Normative populations
CBCL normative data”®
Non-referred /Age 2-3 321 8.0 5.2 49.7* 9.7
Referred / Age 2-3 321 15.6 7.8 62.0* 114
Children at risk of
maltreatment/LONGSCAN ™M
Age 4 1121 49.23*  9.53
Age 6 1217 50.95 9.87
Age 8 1090 51.69 10.71

A Achenbach,1992 (Age 2-3)

MHunter et al., 2003

*Significant difference 1§<.0005) between normative population and NSCAW ddtasignificant
difference between LONGSCAN Age 6 and W4 or LONEASI Age 8 and W5.
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LCGA Modd Selection. Model fit statistics for the linear and quadratic LCGA
models for the CBCL Internalizing Behaviors subscale are presented in4Tablm
each of the four sets (linear, linear with TVC, quadratic, and quadratic wi@) o2, 3,
4, and 5-class models, the BIC and BLRT statistics indicate that thes2obate! fits the

data best. In many of the models, including the 2-class model, warnings sue@ is

Table 4.5. Latent class growth analysis model fit statistics for internalizing beh@iA
scores) trajectories (N=236)

Number Log- Lo BLRT AlC BIC Sample  Entropy
of classes likelihood Mendall Size adj
Rubin BIC

Linear Models

2 -3082.640 134.218 142.406 6183.279 6214.454 6185.927 0.714
p<.0005 p<.0005

3 -3078.348 8.089 8.583 6180.697 6222.263 6184.227 0.523
p=0.3280 p=0.0857

4 -3073.798 8.578 9.101 6177.596 6229.553 6182.009 0.586
p=0.1227 p=0.0857

5 -3073.139 1.242 1.318 6182.278 6244.627 6187.574 0.631
p=0.7143 p=0.6667

Quadratic Models

2 -3074.368 144.893 151,522 6170.737 6208.839 6173.973 0.727
p<.0005 P<.0005*

3 -3068.930 10.401 10.877 6167.860 6219.817 6172.273 0.551
p= 0.2640 p=.6000

4 -3061.301 14590 15.258 6160.602 6226.415 6166.192 0.627
p= 0.1496 P=0.0706

5 -3056.961 8.301 8.680 6159.921 6239.589 6166.688 0.663
p= 0.3423 P=0.2083

2-class Models with TVCs
Linear -3080.251 136.452 144.777 6184.502 6226.068 6188.032 0.721

with TVC p<.0005 p<.0005
Quadratic -3073.494 145712 152.379 6174.989 6223.483 6179.108  0.732
with TVC p<.0005 p<.0005

TVC=time varying covariate, caregiver change. Inrtfeaels with the TVC, the TVC was non-significant
at all time points in all models. Models with 2,43and 5-classes were tested, but only the 2-olaskels

with TVC's are presented here.

Bold highlights the quadratic LCGA model that fits tregalbest (the 2-class quadratic model), as indicate
by both the BIC and BLRT tests. The 2-class motl it the data best among the linear models had t
guadratic model with a TVC, but the quadratic Zslenodel was significantly better than the othefa2s
models.
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regarding problems with convergence and possible local maxima, with the
recommendation to increase the number of random starts; the number was inoré8sed t
or 100 random starts and the models then converged properly . The 2-class quadratic
model had the lowest BIC score (6208.839), suggesting the best model fit. In the two
models with time varying covariates (TVC’s), caregiver chatige TVC) was not
significant and did not improve the model. To further test this, a chi-square tastedas
to compare the 2-class linear model to the 2-class linear model with the TV@jsand t
test indicated no significant differences. Likewise, the chi-squareaegiazing the 2-
class quadratic model to the 2-class quadratic model with the TVC indicated no
significant difference. Thus, the chi-square tests confirmed that additigpgigarying
covariate did not significantly improve the models. Entropy was highest fordlas$-
guadratic LCGA model (.727), providing another indicator of a good fit. The curvilinear
shape of the trajectories in the quadratic model appeared to be well-edtimidh
estimated means aligning very well with actual sample means for one group and
relatively well for the other group (Figure 4.2).

An additional statistical test was conducted to verify that the 2-class tjoadra
LCGA model was significantly better than the linear model, which had theaveast
BIC score. As described earlier, a chi-square test was used to rule oosghmelipy that
no significant difference exists between the quadratic and linear LCGA snoad|
hypothesis). When comparing these two models, the chi square value (16.544) was
above the critical value (10.597) for 2 degrees of freedgrs@005. We can reject the

null hypothesis that there is no difference. Adding the quadratic term improved the
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Figure4.2. Internalizing behavior trajectories: 2-class quadratic LCGA modeitefnalizing
behaviors (T-scores) among young children reported for neglect
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model significantly. Thus, the 2-class quadratic LCGA model was the hestdifit the

data significantly better than the 2-class linear model for internalmhgviors.
Internalizing behavior trajectories of young children reported for neglect.

The 2-class quadratic LCGA model estimates that young childremeefer neglect are

likely to follow one of two different internalizing behavior trajectorieg(ife 4.2). Table

4.6 provides estimates for the intercepts, slopes, and quadratic terms for the two

trajectories. One group scored in ttwrderline clinicalrange at age 2 or 3 (Wave 1) and

continued to score in this range over time. Both the slope and quadratic term were non-

significant, indicating that on average scores were stable in this group overliene

other group of children scored in thermalrange at age 2 or 3 and followed a
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Table 4.6. Internalizing behaviors: 2-class quadratic LCGA model estimates for
intercepts, slopes, and quadratic terms (n=236)

L atent I nter cept Slope Quadratic Term
Class

Estim. SE ESt/SE p Esim. SE Est/SE p Estim. SE Es/SE p

Borderline 61.254 1.176 52.066 <.0005 -0.297 1.158 -0.256 0.798 0.006 0.286 0.020 0.984
Clinical
Normal 51.091 0.772 66.214<.0005 -4.216 0.843 -5.003 <.0005 0.853 0.186 4.577 <.0005

curvilinear path that decreased an estimated 4 points then increased gightiyways
remained well within normal range throughout the five or six years.

Posterior probabilities of group membership were calculated for each child,
indicating how likely each child is to belong to each group and to which group the child
is most likely to be a member. Based on the posterior probabilities from thes2-cla
guadratic LCGA model for internalizing behaviors, individual children wergmsdito
the class in which they were most likely to be a member. The average posterior
probabilities for the most likely latent class membership provide further dujppothis
model is a good fit. Both theorderline clinical(AvePP=.89) andnormal (AvePP=.94)
groups appear to be well identified, with individual children highly likely to be in their
assigned group.

Two-thirds of children in this sample were most likely to belong imtirenal
group (n=151, 64.0% unweighted, 66.1% weighted), and the remaining children (n=85,
36.0% unweighted, 33.9% weighted) were most likely to be members lobrtierline
clinical group. These proportions based on most likely group membership were similar

to the proportions estimated in the model (63.8% and 36.2%, respectively).
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Relations between Internalizing and Externalizing Behavior Trajectory
Groups

Membership in the externalizing trajectory groups was compared to membership
in the internalizing trajectory groups, basing group membership on the individual
children’s most likely class membership. There were 34 children (14.4% unwekighte
12.9% weighted) who were members of bothltbederline clinicalinternalizing group
and thepersistent externalizing problegnoups, including all three children from the
high chronicexternalizing group. Most of the children (n=142, 60.2% unweighted,
63.9% weighted) were membersmafrmalinternalizing and externalizing groups. The
remaining children were members of a single problem group, eithbotterline
clinical internalizing (n=51, 21.6% unweighted, 20.95% weighteg)eosistent
externalizing problenin=9, 3.8% unweighted, 2.3% weighted) trajectory groups. Thus, a
large portion (n=202, 85.6% unweighted, 87.1% weighted) did not have co-occurring
membership in internalizing problem and externalizing problem groups.

Bivariate analysis (chi square) was conducted using weighted data taeexplor
whether or not there is a statistically significant relation betweenb®eship in the
internalizing and externalizing behavior groups in this group of high-risk childre
There was a significant relation between internalizing and externatjzaugp
membership (Adjusted Wald F=9.951.0005). Children in thpersistent externalizing
problemgroup were more likely to be in therderline clinical internalizinggroup
(85.2%) than th@ormal internalizinggroup (14.8%).

Summary
Children reported for neglect at age 2 or 3 are likely to follow one of four

externalizing behavior paths and one of two internalizing behavior paths. Most children
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(84.8%) are likely to be members oflaghtly elevatedr normal externalizing behavior
trajectory group. However, there are some children (15.2%) who are likely to be
members opersistent externalizing probletrajectory groupshigh chronicand
worsening. Likewise, two-thirds of these young children are likely to be membexs of
normalinternalizing trajectory group, whereas about one-third (33.9%) are likely to be
members of dorderline clinicalinternalizing behavior group. In sum, the majority of
children reported for neglect at age 2 or 3 are likely to follow relatively @alorm
behavioral paths over the following 5 or 6 years; a smaller proportion exhibit @etsist
internalizing and behavior problems in the borderline and clinical range.

AIM 2: RELATIONS BETWEEN CAREGIVING ENVIRONMENT AND
BEHAVIOR TRAJECTORY GROUP MEMBERSHIP

As discussed above, the majority of the young children reported for neglect who
remain home follovslightly elevated54.8%) omormal (30.0%) externalizing behavior
trajectories over the following five or six years, and two-thirds (66.1%emaormal
internalizing behavior trajectories, based on most likely group membersthie @&,
weighted data). However, some of these young children have externalizing and
internalizing behavior problems. Approximately 15% of the children follmrsening
externalizing paths and a small group of children (0.51%) havehiginychronic
behavior problems that persist over time. Also one-third (33.86%) of the young children
have persistent borderline internalizing problems over time. Moreover, 14.4% of the
children (1 in 7) were members of both thwderline clinicalinternalizing trajectory
group and one of theersistent externalizing problegmoups. It is important to
understand what factors in the caregiving environment predict membership in the

externalizing and internalizing problem groups.
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Table4.7. Most Likely Group Membership: Number of Children in Each Externalizing
and Internalizing Trajectory Group

Population Estimates

Actual sample (weighted data)

(unweighted data)

n=125,606
n=236 (SE=14,609.38)

Characteristics n % % 95% ClI
Externalizing behaviors 236
Externalizing Behavior Problems

High chronic 3 1.27 0.51 0.16-1.65

Worsening 40 16.95 14.65 8.97-23.03
Slightly elevated 134 56.78 54.82 45.68-63.65
Normal 59 25.00 30.02 20.33-41.90
Internalizing behaviors 236
Borderline Clinical 85 36.02 33.86 25.70-43.11
Normal 151 63.98 66.14 56.89-74.30

Cl=Confidence Interval

Following the transactional model, this study examined possible predictors of
membership in the externalizing and internalizing behavior trajectory gatlpsee
levels: child characteristics, parent and parenting characteristecthe broader
caregiving environment, using data collected at Wave 1 of the study. Firsiateiva
analyses were used to describe the characteristics of children arfdrtiikgs in each
trajectory group. Next, multinomial analyses were conducted to identifyréao the
caregiving environment that predict membership in the trajectory groups in matgva
models. Due to the very small size of thgh chronicexternalizing problem group, the
high chronicandworseningproblem trajectory groups were combined into one group
(persistent externalizing problejf®r bivariate and multinomial analyses. Thus, three
externalizing behavior groups and two internalizing behavior groups wereredrm
addition, children who were members of both ltbederline clinicalinternalizing

problem group and theersistent externalizing problegmoup were identified in order to
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explore predictors of co-occurring membership in internalizing and extangaproblem
trajectory groups.

The internalizing and co-occurring models had two categories for the outcome
variable, and thus could have used the binary logistic regression procedures TLOGIS
but the MULTILOG procedure was used instead to provide consistency acrosseall thre
sets of models (externalizing with 3 groups, and internalizing and co-occwiting
groups each). Multinomial logistic regression is a generalization ofydiogistic
regression, and therefore the MULTILOG procedure was deemed apprégqriate
analyses of the internalizing and co-occurring gréugssummary of the variables
entered in each of the multinomial models is provided in Chapter 3, Table 3.3. Results of
all analyses are weighted and significant relationships are highlighttedsterisks.
Characteristicsof Children and Familiesin Each Trajectory Group

Results of bivariate analyses of baseline characteristics are providhedables
below for externalizing (Tables 4.8a and 4.8b) and internalizing (Tables 4.9a and 4.9b)
trajectory groups. The characteristics of each of these groups of childreumamarized
in the following two sections.

Externalizing behavior trajectory group. The characteristics of children in
each of the four externalizing behavior trajectory groups were identifiad wsighted
population estimates for categorical (Table 4.8a) and continuous (Table 4.8b)

independent variables. Although descriptive data are provided for childrenhigkhe

12 According to the online SUDAAN manual, the MULTIIGDprocedure, used in the current study, “Fits
logistic and multinomial logistic regression modeordinal and nominal categorical data and coegput
hypothesis tests for model parameters; estimates @dios and their confidence intervals for eacidah
parameter; uses GEE to efficiently estimate regragsarameters, with robust and model-based vagianc
estimation” (Research Triangle Institute, 20014{p.3
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Table4.8a. Characteristics of children in externalizing behavior trajectory grougs a
bivariate analysé3using weighted data: Categorical variables (unweighted n=236,

weighted=125,606)

Persistent
Externalizing Normal Range Chi-square
Problems
Variable Tota High Worsening Slightly Normal Adj. p-value
chronic elevated Wald F
N % % % %
% based on most likely 236 3 40 134 59
group membership
Unweighted % 1.3% 17.0% 56.8% 25.0%
Weighted % 05% 14.7% 54.8% 30.0%
Child Characteristics
Gender 236 0.895 0.414
Male 122 30.0% 47.7% 59.6% 51.0%
Female 114 70.0% 52.3% 40.4% 49.0%
Racial or Ethnic Minority ~ 23€ 2.363 0.102
Yes 114 0.0%  28.8% 57.3% 64.8%
No 122 100.0% 71.2% 42.7% 35.3%
Race/Ethnicity 23€ 1.073 0.389
White, Non-Hispanic 12:100.0% 71.2% 42.7% 35.3%
Black, Non-Hispanic 70 0.0%  25.8% 36.4% 39.4%
Hispanic or Latino 27 0.0% 1.1% 13.4% 17.8%
Other race or ethnicity 1" 0.0% 1.9% 7.4% 7.6%
Chronic health problem 23 1.784 0.176
Yes 58 73.2% 52.4% 26.9% 17.2%
No 178 26.9% 47.7% 73.1% 82.9%
Par ent and Parenting Characteristics
Caregiver age <21 23 0.022 0.979
Yes 24 0.0% 8.3% 9.5% 8.6%
No 212 100.0% 91.7% 90.5% 91.4%
Race/Ethnicity 23€ 1.268 0.286
White, Non-Hispanic 13!100.0% 63.5% 47.2% 43.8%
Black, Non-Hispanic 59 0.0% 19.6% 29.5% 44.1%
Hispanic or Latino 18 0.0% 0.2% 11.3% 7.2%
Other race or ethnicity 2¢ 0.0% 16.7% 11.9% 4.9%

3 Due to the small size of thegh chronicgroup (n=3), thdiigh chronicandworseninggroups were

combined into one persistent externalizing probgaup (n=43) for statistical comparison with 8lightly
elevatedandnormal groups. Adjusted Wald F aqdvalues are based on comparison of three groups.
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Table4.8a. Characteristics of children in externalizing behavior trajectory grongs a
bivariate analysé$using weighted data: Categorical variables (unweighted n=236,
weighted=125,606), Continued

Persistent
Externalizing Normal Range Chi-square
Problems
Variable Tota High Worsening Slightly Normal Adj. p-value
chronic elevated Wald F
N % % % %
Marital status 23¢€ 0.737 0.658
Married 64 0.0% 27.8% 24.8% 22.0%
Separated 2¢ 0.0% 18.2% 13.5% 4.3%
Divorced 29 43.1% 9.6% 8.1% 8.9%
Widowed 2 0.0% 0.0% 1.8% 0.0%
Never married 11: 56.9% 44.4% 52.0% 64.8%
Single caregiver 23t 0.088 0.916
Yes 172 100.0% 72.2% 75.2% 78.0%
No 64 0.0% 27.8% 24.8% 22.0%
Low caregiver education 235 3.363 0.041*
(<HS)
Yes 70 100.0% 52.4% 35.9% 13.4%
No 165 0.0%  47.6% 64.1% 86.6%
Caregiver Degree 23 2.289 0.0700
Less than high school 7 0.0% 52.4% 35.9% 13.4%
High school 11€ 70.0% 44.9% 50.2% 51.7%
High school plus 46 30.0% 2.7% 13.9% 34.9%
Caregiver depression 22 4.286 0.018*
Yes 52 70.0% 42.9% 195% 7.2%
No 169 30.0% 57.1% 80.5% 92.8%
Substance Dependency 2. 0.971 0.384
Yes 12 0.0% 7.1% 2.7% 10.2%
No 222 100.0% 92.9% 97.3% 89.8%
Broader Caregiving Environment
Have 4 or more children 23 0.5061 0.605
Yes 45 0.0% 33.2% 18.4% 25.4%
No 191 100.0% 66.8% 81.6% 74.6%
Number of children in HH  23¢ 0.685 0.703
1 child 65 43.1% 34.8% 24.7% 36.0%
2 children 83 26.9% 20.9% 35.5% 30.8%
3 children 43 30.0% 11.1% 21.5% 7.9%
4 children 21 0.0% 12.3% 10.2% 21.7%
5 or more children 24 0.0% 20.9% 8.2% 3.7%

4 Due to the small size of thieégh chronicgroup (n=3), thdiigh chronicandworseninggroups were
combined into one persistent externalizing probgaup (n=43) for statistical comparison with 8lightly
elevatedandnormal groups. Adjusted Wald F aqdvalues are based on comparison of three groups.
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Table4.8a. Characteristics of children in externalizing behavior trajectory grougs a
bivariate analysé3using weighted data: Categorical variables (unweighted n=236,

weighted=125,606), Continued

Persistent
Externalizing Normal Range Chi-square
Problems
Variable Tota High Worsening Slightly Normal Adj. p-value
chronic elevated Wald F
N % % % %
Domestic violence 20¢ 0.784 0.461
Yes 55 73.2% 27.5% 17.4% 16.2%
No 151 26.9% 72.5% 82.6% 83.8%
Poverty 215 0.122 0.885
<=1999 US Pov. Line 12 100.0% 60.9% 57.7% 63.3%
Above poverty line 94 0.0% 39.1% 42.3% 36.7%
Child Welfare Services
Type of Alleged Neglect 236 0.101 0.904
Physical neglect 8: 73.2% 35.0% 31.3% 36.2%
Lack of supervision 15 26.9% 65.0% 68.7% 63.8%
Outcome of investigation « 235 0.296 0.746
assessment
Substantiated or 127 30.0% 42.6% 32.1% 31.3%
Indicated
Other (Neither S/I, Risk) 10 70.0% 57.4% 67.9% 68.7%
Receipt of ongoing child 236 0.607 0.548
welfare services (in home)
No services 10 0.0%  75.0% 64.2% 76.0%
Services 13:100.0% 25.0% 35.9% 24.0%

*p<.05 **p<.005 ***p<.0005; Pp<.10 (trend)

!5 Due to the small size of thieégh chronicgroup (n=3), thdiigh chronicandworseninggroups were

combined into one persistent externalizing probgaup (n=43) for statistical comparison with slightly
elevatedandnormal groups. Adjusted Wald F aqdvalues are based on comparison of three groups.
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Table 4.8b. Characteristics of children in externalizing behavior trajectory grooghs a
bivariate analyses using weighted data: Continuous variables (unweighted n=236,
weighted=125,606)

Persistent Normal Range
Externalizing
Problems
Variable N High Worsening Slightly Normal Adj. p-value
chronic elevated Wald F

M(SE) M(SE) M(SE) M (SE)

Parent and Parenting Characteristics

Caregiver Age 23t 25.0 26.5(1.76) 26.4 27.7 0.36 0.697
(1.32) (0.86) (1.14)

HOME scores
Parental responsiveness 2z 1.0 0.90 0.86 0.89 0.24 0.790
(0.00) (0.06) (0.04) (0.05)
Learning Stimulation 23. 0.61 0.71 0.79 0.81 1.19 0.310
(0.21) (0.06) (0.04) (0.03)
Parent self-report of assault-
ive/neglectful behavior
(CTS-PC)
Assaultive behavibr 234 47.7 21.8 11.7 12.8 157 0.216
(10.63) (5.52) (2.01) (5.63)
Neglectful behavior 23 6.7 1.2 2.0 1.4 0.18 0.836
(6.12) (0.57) (0.80) (0.86)

Broader Caregiving Environment

Number of childrenin HH: 236 1.9 2.6 2.4 2.3 0.19 0.830
Mean (std. err.) (0.51) (0.49) (0.19) (0.30)
Family income category: 236 2.5 3.9 4.1 4.0 .07 0.935
Mean (std. err.) (0.49) (0.48) (0.47) (0.55)

Cumulative Risk

Total number of risks 17¢ 5.16 4.90 4.41 421 1.69 0.193
(0.49) (0.29) (0.34) (0.24)

M=Mean;SE=Standard Error ; HOME=Home Observation Measure of the Environment;

CTS-PC=Conflict Tactic Scale—Parent Child.

*p<.05 **p<.005 ***p<.0005; Pp<.10 (trend)

18 All children with data were included in calculatiof mean scores (weighted data). Physical assault
mean scores were re-run in a subgroup of paremsiding only those parents with scores >0 (n=1if7),
order to compare scores to findings from Straws.€2003). The average mean score from Straus and
colleagues was 13.4. Mean scores were highdt tiragectory groups in the current study, rangirgm
M=15.94 SE=2.42) in the moderate low groupNb= 29.0 SE=5.16) in the persistent externalizing was
19.21 SE=3.71).
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chronicgroup, this group was combined with tlhierseningproblem group for statistical
analyses, together designatedpleesistent externalizing problegnoup.

In bivariate analysis only two variables were statistically sigmifiky related to
externalizing behavior trajectory group membership. Caregiver educasstifan high
school) was significantly related to externalizing behavior trajegiayp membership
(p=0.041). Within the group of parents with less than a high school education, just
12.3% were in thaormalgroup, 24.6% in thpersistent externalizing problegmoup,
and 63.1% in thslightly elevatedyroug”’. Within the group of parents with a high
school education or higher, a higher proportion (36.6%) of children was motal
group, and a smaller proportion (11.1%) was inpesistent problengroup, with 52.2%
in theslightly elevatedyroup. Thus, when parents of children reported for neglect have
low education (less than high school), their children are less likely to benorimal
group, and conversely more likely to be in gegsistent problengroup. Conversely,
children with more educated parents (high school or above) are less likely to be in the
persistent problengroup and more likely to be in tm@rmalgroup.

In addition to education, caregiver depressive symptoms were significantl
related to externalizing behavior trajectory group memberg®18). Within the
group of parents with depressive symptoms, 10.1% were motineal group, 35.9% in
thepersistent problengroup, and 54.1% in thadightly elevatedyroup. Within the group
of parents without depressive symptoms, 55.8% were iglitjigly elevatedjroup,
which is similar to the percent found for parents with depressive symptoms; h@avever

larger proportion were in theormalgroup (32.7%) and a smaller proportion were in the

Y The percentages reported in the text do not nthti$e in the table because the table shows % witkin
trajectory groups, whereas the % in the text atkimihe levels of the IV as needed for interpietabf a
significant chi square test.
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persistent problem group (11.5%) compared to children of parents with depressive
symptoms. Thus, when parents reported depressive symptoms children were tyore like
to be in thepersistent problemgroup, whereas parents not reporting depressive symptoms
were more likely to have children in thermaltrajectory group.

Internalizing Behavior Trajectory Groups. The characteristics of children in
each of the two internalizing behavior trajectory groups were identified ussighted
population estimates for categorical (Table 4.9a) and continuous (Table 4.9b)egariabl
In bivariate analyses, gend@=0.026) and caregiver degrge<0.042) were the only
two variables significantly related to internalizing behavior trapgctjroup membership.
A larger proportion of boys (43.3%) than girls (22.2%) were most likely to be niembe
of theborderline clinicalinternalizing trajectory group rather than tiemal
internalizing group. Parent's with less education (35.5% less than high school, 43.0%
high school) were more likely to have children in ieederline clinicalgroup than
parents with more than a high school education (8.86%). There was also a trencatoward
relation between parent self-report of physically assaultive behaviordakeachild and
internalizing behavior trajectory group<0.053), with parents in tHeorderline clinical
group reporting more assaultive behaviors toward the child. There were no other

statistically significant relations or trends in the bivariate analyse
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Table4.9a. Characteristics of children in two classes of internalizing behavior
trajectories and bivariate analyses using weighted data: Casdg@i@bles
(unweighted n=236, weighted=125,606)

Weighted Data

Variable Un-  Borderline Normal Adjusted p-value
weighted Clinical Wald F
N % %
% based on most likely group 236 85 151
membership
Unweighted% 36.0% 64.0%
Weighted % 33.9% 66.1%
Child Characteristics
Gender 236 5.223  0.026*
Male 122 70.6% 47.3%
Female 114 29.4% 52.7%
Racial or Ethnic Minority 236 1.470 0.230
Yes (Black, Hispanic, Other) 114 47.0% 59.2%
No (White, Non-Hispanic) 122 53.0% 40.8%
Race/Ethnicity 236 0.570 0.637
White, Non-Hispanic 122 53.0% 40.8%
Black, Non-Hispanic 70 32.5% 37.2%
Hispanic or Latino 27 10.3% 14.2%
Other race or ethnicity 17 4.2% 7.9%
Chronic health problem 236 0.012 0.914
Yes 58 28.6% 27.6%
No 178 71.4% 72.4%
Par ent and Parenting Characteristics
Caregiver Age is <21 236 1.414 0.239
Yes 24 15.5% 5.7%
No 212 84.6% 94.3%
Race/Ethnicity 236 0.281 0.839
White, Non-Hispanic 135 51.6% 47.4%
Black, Non-Hispanic 59 26.8% 35.1%
Hispanic or Latino 18 9.6% 7.8%
Other race or ethnicity 24 12.0% 9.7%
Single caregiver 236 0.480 0.491
Yes 172 80.5% 73.3%
No (married) 64 19.5% 26.7%
Marital status 236 1.173 0.331
Married 64 19.5% 26.7%
Separated 29 18.2% 7.8%
Divorced 29 12.0% 7.1%
Widowed 2 0.0% 1.5%
Never married 112 50.3% 57.0%
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Table4.9a. Characteristics of children in two classes of internalizing behavior
trajectories and bivariate analyses using weighted data: Casdg@i@bles
(unweighted n=236, weighted=125,606), Continued

Weighted Data

Variable Un-  Borderline Normal Adjusted p-value
weighted Clinical Wald F
N % %
Low caregiver education (<HS) 235 0.020 0.887
Yes 70 32.7% 31.1%
No 165 67.3% 68.9%
Caregiver Degree 235 3.324  0.042*
Less than high school 70 32.7% 31.1%
High school 119 62.5% 43.4%
High school plus 46 4.7% 25.5%
Caregiver depression 221 1.646 0.204
Yes 52 27.6% 15.8%
No 169 72.4% 84.2%
Substance Dependency 234 0.134 0.715
Yes 12 6.5% 4.9%
No 222 93.5% 95.1%
Broader Caregiving Environment
Number of children in HH 236 0.992 0.419
1 child 65 37.2% 25.8%
2 children 83 30.3% 32.7%
3 children 43 17.6% 15.0%
4 children 21 4.2% 18.8%
5 or more children 24 10.7% 7.6%
4 or more children in HH 236 1.609 0.209
Yes, 4 + children 45 15.0% 26.4%
No, 3 or fewer children 191 85.0% 73.6%
Domestic violence last year 206 1.463 0.231
Yes 55 25.1% 15.6%
No 151 74.9% 84.4%
Poverty 215 0.064 0.801
<=1999 US Pov. Line 121 61.7% 59.1%
Above poverty line 94 38.4% 40.9%
Child Welfare Services
Type of Alleged Neglect 236 2.050 0.157
Physical neglect 83 23.1% 38.9%
Lack of supervision 153 76.9% 61.1%
Outcome of investigation or 235 0.004 0.950
assessment
Substantiated or Indicated 127 33.8% 33.2%
Other (Neither S/I, or Risk) 108 66.2% 66.8%
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Table4.9a. Characteristics of children in two classes of internalizing behavior
trajectories and bivariate analyses using weighted data: Casdg@i@bles
(unweighted n=236, weighted=125,606), Continued

Weighted Data

Variable Un-  Borderline Normal Adjusted p-value
weighted Clinical Wald F
N % %
Receipt of ongoing child welfare 236 0.008 0.930
services (in home)
No services 104 68.4% 69.3%
Services 132 31.6% 30.8%

*p<.05 **p<.005 ***p<.0005; Pp<.10 (trend)

Table4.9b. Characteristics of children in two classes of internalizing behavior
trajectories and bivariate analyses using weighted data: Continuousesria
(unweighted n=236, weighted=125,606)

Weighted Data

Variable Un- Borderline  Normal  Adjustedp-value
weighted  Clinical Wald F
N M SE M SE
Par ent and Parenting Characteristics
Caregiver age 236 25.7 13273 059 1.18 0.281
HOME environment scores
Parental responsiveness 215 0.82 0.0®0 0.02 1.53 0.221
Learning Stimulation 234 0.77 0.048.79 0.03 0.08 0.772

Parent self-report of physically
assaultive or neglectful behavior

(CTS-PC):
Assaultive behavidt 234 18.6 399 111 267 3.87 0.053"
Neglectful behavior 233 24 0.771.4 0.72 0.81 0.370

Broader Caregiving Environment

Mean number of children 236 22 024 25 0.17 152 0.223
(std. err.)

Family income category 215 3.6 03643 042 1.38 0.244

Cumulativerisk in the caregiving environment

Total number of risks: 236 45 0.2145 0.28 0.0 1.000

M=Mean;SE=Standard Error ; HOME=Home Observation Measure of the Environmé&st C
PC=Conflict Tactic Scale—Parent Child.
*p<.05 **p<.005 ***p<.0005; Pp<.10 (trend)

'8 All children with data were included in calculatiof mean scores (weighted data). Physical assault
mean scores were re-run in a subgroup of paremsiding only those parents with scores >0 (n=1if7),
order to compare scores to findings from Straws.€2003). The average mean score from Straus and
colleagues was 13.4. Mean scores were highé&eicurrent study, ranging from=16.17 SE=4.24) in
the normal group tv= 24.36 EE=3.96) in the borderline clinical internalizing ogp. For all children,
M=19.21 6E=3.71).
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Factorsin the Caregiving Environment Predicting Behavior Trajectories

The relations between factors in the caregiving environment and behavior
trajectory group membership were tested by entering 12 independent varitbles
several multinomial logistic regression models (see Chapter 3, Table 3.3uformeasy
of the variables entered in each of the multinomial models). The first two meslellse
the association between caregiving environment and internalizing and extegnal
behaviors. The third model explores the relation between caregiving envircamaent
co-occurring membership in internalizing and externalizing behavior prajrienaps.
Consistent with transactional theory, independent variables were grouped actmrding
the following levels: child factors, parent and parenting characteristidsha broader
caregiving environment.

A total of 178 children (unweighted), representing an estimated 92,404 children
(weighted), were included in the analysis, after cases with missinfpdatadependent
variables were excluded. The subsamptel78) included in the models was similar to
the complete sample£236 unweightedy=125,606 weighted) in the proportion of
children represented in each trajectory group for both internalizing andakterg
behaviors. There were no statistically significant differencesdsetthe subsample and
excluded cases for the child and caregiving environment characteristicghev
exception of income (Appendix B). Families with lower income were significanore
likely to be excluded due to missing data on background characteristics (Adj Wald
F=5.42,p=0.023). However, the effect was small, accounting for only 3.9% of the
variance (Multiple RB=0.039). Results from the three multinomial logistic regression

models testing the relations between caregiving environment on extiegalkehaviors,
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internalizing behaviors, and co-occurring internalizing and external®hgviors are
presented below.

Predicting externalizing behavior trajectories. In the model testing the
association between factors in the caregiving environment and membership in
externalizing trajectory groups, three variables from baseline aististdly significant
(p<.05) predictors of membership in the externalizing behavior trajectory grouple (Ta
4.10). Minority status, the parent’s report of physically assaultive beltaward the
child, and household income predicted externalizing group membership. There were als
trends toward significance for low caregiver education and number of children in the
household (Table 4.10). Results from the post hoc analysis (Table 4.11) identify which
trajectory groupspersistent problemandnormal) were different from thslightly
elevatedgroup for the significant predictors, and the odds of being in these groups
compared to thselightly elevatedyroup. Theslightly elevatedyroup was selected as the
reference group because the average scores for this group aretolasesage scores in
a non-clinical normative population and more than half the children were most dikely t
be members of this group.

Children with persistent externalizing problems. Compared to thslightly
elevatedexternalizing behavior group, children in {hersistent externalizing problem
group were more likely to be non-minority (White), lower income, and parents were
more likely to report physically assaultive behaviors toward the child (Bablg. The
odds ratio for being in thgersistent problengroup compared to thetightly elevated

group is 78% less for minority children than White children. For each increase in
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Table4.10. Multinomial logistic regression identifying factors in the caregiving
environment that predict membership in externalizing behavior trajectonpgr
(weighted data; unweighted n=178, weighted n=92,404)

df Adjusted p-value

Wald F
Child characteristics
Minority status 2 3.29 0.044*
Chronic health problems 2 1.16 0.321
Parent and Parenting Characteristics
Caregiver age 2 1.58 0.215
Education level less than high school 2 2.59 0.083"
Single caregiver 2 1.26 0.291
Depressive symptoms 2 0.97 0.385
Learning stimulation (HOME) 2 2.22 0.117
Parent self-report of physically assaultive 2 7.71 0.001**
behaviors toward the child (CTS-PC)
Neglectful behaviors (CTS-PC) 2 2.35 0.103
Broader Caregiving Environment
Domestic violence toward caregiver 2 0.99 0.378
Number of children in the home 2 2.67 0.077"
Household income 2 3.85 0.026*

HOME=Home Observation Measure of the Environment; CTS-PC=Conflatt€Tacale—Parent
Child.
*p<.05 **p<.005 ***p<.0005; p<.10 (trend)

income category, the odds ratio for being in tipersistent problergroup (compared to
theslightly elevatedyroup) decreased by 23%. In other words, children with higher
household incomes akess likelyto be members of thgersistent problengroup. For
each 1 point increase in parent-reported assaultive behaviors toward tf® tglddds
ratio of being in thgersistent problengroup compared to thetightly elevatedyroup

increases by 9%.

911 categories, ranging from less than $5,000 to more than $50,000
“Ranging from 0 to 98
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Table4.11. Odds ratios for statistically significant predictors of externalibiagavior
trajectory groups, comparing membershipansistent problengroup anchormalgroup
to slightly elevatedexternalizing behavior group (reference group) (weighted data)

vanable eroup B ?)fE t-test p-value Odds 95% Cl for

B P ratio Odds Ratio

Minority Persistent -1.52 0.76 -2.00 0.0497* 0.22 0.05-1.00
Problem

Normal 094 066 141 0.164 255 0.68-9.60

Parent self-report of Persistent 0.09 0.03 3.19 0.002** 1.09 1.03-1.16
physically assaultiveProblem

behaviors toward Normal -0.06 0.03 -1.86 0.068" 0.94 0.89-1.06

the child (CTS-PC)

Household income  Persistent -0.26 0.11 -2.39 0.020* 0.77 0.62-0.96
Problem
Normal 0.12 0.130.92 0.361 1.13 0.86-1.48

Cl=Confidence Interval, CTS-PC=Conflict-Tactic Scale—PardnidC

*p<.05 **p<.005; p<.10 (trend)

@ The upper confidence interval is not actually 1.00, but was rounded up to 1.@0deicimal
places

Children with normal externalizing behaviors. There were no statistically
significant differences between children witbrmal externalizing behaviors and
children withslightly elevateaxternalizing behaviors. There was a trend toward parents
reporting fewer physically assaultive behaviors toward the child indheal group
compared to thelightly elevatedyroup. Both groups of children had scores that, on
average, remained in the normal range during the course of the study.

Predicting internalizing behavior trajectories. Two variables from baseline are
statistically significantff<.05) predictors of membership in the internalizing behavior
trajectory groups (Table 4.12). Minority status and the parent’s report sicphy
assaultive behavior toward the child predicted internalizing group membership. The odds

of being in théborderline clinicalinternalizing group compared to thermal

internalizing behavior group for these variables are presented in Table 4.13.
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Compared to theormalinternalizing behavior group, children in therderline
clinical internalizing problem group were more likely to be non-minority (White) and
have parents who were more likely to report physically assaultive behawansltthe
child. The odds ratio for being in therderline clinicalgroup compared to theormal
group is 68% less for minority children than White children. For each 1 point increase in
parent-reported assaultive behaviors toward the child, the odds ratio of being in the

borderline clinicalgroup compared to thermalgroup increases by 5%.

Table4.12. Multinomial logistic regression identifying factors in the caregiving
environment that predict membership in internalizing behavior trajectory groups
(weighted data; unweighted n=178, weighted n=92,404)

df Adjusted p-value

Wald F
Child characteristics
Minority status 1 4.50 0.038*
Chronic health problems 1 1.29 0.261
Parent and Parenting Characteristics
Caregiver age 1 0.54 0.465
Education level less than high school 1 0.42 0.517
Single caregiver 1 0.02 0.879
Depressive symptoms 1 1.12 0.293
Learning stimulation (HOME) 1 0.45 0.504
Parent self-report of physically assaultive 1 4.71 0.034*
behaviors toward the child (CTS-PC)
Neglectful behaviors (CTS-PC) 1 0.50 0.480
General Caregiving Environment
Domestic violence toward caregiver 1 0.00 0.974
Number of children in the home 1 0.28 0.597
Household Income 1 2.28 0.136

HOME=Home Observation Measure of the Environment; CTS-PC=ConéuticTScale—Parent
Child.
*p<.05 **p<.005 ***p<.0005
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Table 4.13. Odds ratios for statistically significant predictors of internalizinigalveors,
comparing membership tvorderline clinicalinternalizing behavior trajectory group to
normalinternalizing behavior group (reference group) (weighted data)

Variable SE i Odds 95% CI
B of t-test P ) for Odds
value ratio )
B Ratio
Minority -1.13 053 -2.120.038* 0.32 0.11-0.94

Parent self-report of physically 0.05 0.02 217 0.034* 1.05 13%0.11
assaultive behaviors toward the child
(CTS-PC)

Cl=confidence interval; CTS-PC=Conflict Tactic Scale—PardmidC
*
p<.05
@ The lower confidence interval is not actually 1.00, but was rounded down to tw@ddscimal
places.

Predicting co-occurring member ship in internalizing and externalizing
behavior problem trajectories. In order to begin to examine predictors of co-occurring
internalizing and externalizing problems that persist over time, an exploratory
multinomial analysis was conducted. First, children who were members of both the
borderline clinicalinternalizing behavior problem trajectory group andpgéesistent
externalizing problengroup were identified. They were compared to all other children
who were not members of both groups in a multinomial model. The non-co-occurring
group consisted of children who were either members of only one problem group
(borderline clinicalinternalizing or gersistent externalizing problegnoup) or who
were members of theormalbehavior groups for both internalizing and externalizing
behaviors.

Three variables from baseline are statistically significantQ5) predictors of co-
occurring internalizing and externalizing behavior problems over time (fabg.
Minority status, the caregiver’s report of physically assaultive behaart the child,

and the number of children in the home predicted co-occurring membership in
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internalizing and externalizing problem groups. There was also a trend toward
significance for household income (Table 4.14).

The odds of having co-occurring problems compared to being a member of a
single problem onormalgroups for each significant predictor are presented in Table
4.15. Compared to children who were members of one of the problem groups or both
normalbehavior groups, children with co-occurring membership in internalizing and
externalizing problem groups were more likely to be non-minority (White) and have

parents who were more likely to report physically assaultive behaviors tdveactiitd.

Table 4.14. Multinomial logistic regression identifying factors in the caregiving
environment that predict membership in co-occurring internalizing/extangbehavior
trajectory groupgweighted data; unweighted n=178, weighted n=92,404)

df Adjusted p-value

Wald F
Child characteristics
Minority status 1 5.90 0.018*
Chronic health problems 1 1.81 0.183
Parent and Parenting Characteristics
Caregiver age 1 1.23 0.271
Education level less than high school 1 0.73 0.397
Single caregiver 1 1.21 0.276
Depressive symptoms 1 0.25 0.620
Learning stimulation (HOME) 1 3.21 0.078"
Parent self-report of physically assaultive 1 14.45 <0.0005***
behaviors toward the child (CTS-PC)
Neglectful behaviors (CTS-PC) 1 2.27 0.136
General Caregiving Environment
Domestic violence toward caregiver 1 0.06 0.808
Number of children in the home 1 5.87 0.018*
Household Income 1 3.98 0.050"

HOME=Home Observation Measure of the Environment; CTS-PC=Conflatt€Tacale—Parent
Child.
*p<.05 **p<.005 ***p<.0005; p<.10 (trend)
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Table 4.15. Odds ratios of statistically significant predictors by trajectooupr
comparing co-occurring membership in internalizing and externalizingyimeh
trajectory groups to non-co-occurring problem behavior group (reference group)
(weighted data)

Variable 95% CI
B EO it p-value Odds o odds
B ratio )

Ratio

Minority (ref=non-minority) -2.34 0.96 -2.43 0.018* 0.10 0.01-0.66

Parent self-report of physically 0.11 0.03 3.80 0.000*** 1.12 1.06-1.19

assaultive behaviors toward the child

(CTS-PO)

Number of children in the home 0.78 0.32 2.42 0.018* 2.19 1.15-4.18

Cl=confidence interval; CTS-PC=Conflict Tactic Scale-PardmidC
*p<.05. ***p<.0005

The odds ratio for being in tlw®-occurring problengroups compared to the other
children is 90% less for minority children than White children. For each 1 poinagere
in parent-reported assaultive behaviors toward the child, the odds ratio of having co-
occurring problems increased by 12%. Also, for each additional child in the household,
the odds ratio of having co-occurring internalizing and externalizing problems to not
having co-occurring problems increased by 219%.
Cumulative Risk in the Caregiving Environment

Cumulative risk in the caregiving environment has been associated with increased
rates of developmental problems (Appleyard, Egeland, van Dulmen, & Sroufe, 2005;
Barth et al., 2008; Sameroff & Fiese, 2000), and thus was examined as a predictor of
developmental trajectories in the borderline or clinical range. Elevefag®rs were
included in the calculation of cumulative risk, including the following: child
maltreatment report (a risk factor for all children in the sample), chald’snic health
problem, minority status, caregiver depression during past year, caraigoeol or drug
dependency during the past year, young caregiver (<21 years), siregareg low

caregiver education (less than high school), domestic violence, having 4 or ntanenchi

114



in the home, and living in poverty (see Table 4.16 for the percent of each risk
experienced by families reported for child neglect when child is age 2 ors3olda

Risks were those experienced during the past year (e.g., domestic violengeluritast
12 months). The number of risks experienced by each family was calculated feasfami

with data available for all 11 of these risk factors (Table 4.17). There was &Wégjlof

Table 4.16. Cumulative Risk: Percent of each risk experienced by families reported for
child neglect when child is age 2 or 3 years old (unweighted n=236, weighted=125,606)

Risk factor N  # with % with risk 95% ClI
risk  UnweightedWeighted

1. Child maltreatment report 236 236 100.0%
2. Single caregiver 236 172 72.9% 75.8% 65.67-83.60%
3. Living in poverty 215 121 56.3% 59.95% 47.36-71.35
4. Minority status 236 114 48.3% 55.1% 43.11-66.49%
5. Low caregiver education 235 70 29.8% 31.7% 22.05-43.17%
6. Domestic violence 206 55 26.7% 18.97% 13.17-26.54%
7. Child’s chronic health problem 236 58 24.6% 27.9% 18.13-40.38%
8. Caregiver depression 221 52 23.5% 20.0% 13.18-29.23%
9. Having 4 or more childrenin 236 45 19.1% 22.6% 13.24-35.75%

home
10.Young caregiver 236 24 10.2% 9.0% 5.03-15.65%
11.Caregiver substance dependen@B4 12 5.1% 5.5% 2.61-11.0%

Cl=Confidence Interval

Table4.17. Cumulative Risk: The number of risks experienced by families reported for
child neglect when child is age 2 or 3 years old (n=179, unweighted n= 94,047)

Number of Number of % of families 95% Confidence

Risks families Unweighted Weighted Interval
1 3 1.7% 2.3% 0.48-10.68%
2 19 10.6% 9.1% 4.41-17.96%
3 37 20.7% 14.4% 8.68-22.94%
4 37 20.7% 23.7% 13.81-37.61%
5 46 25.7% 28.9% 18.21-42.7%
6 21 11.7% 8.9% 4.88-15.53%
7 15 8.4% 12.0% 4.88-26.47%
8 1 0.6% 0.7% 0.09-4.81%
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risk in the families in this sample, with two-thirds (67%, n=120 of 179) of the families
having experienced 4 or more of these risk factors. Almost half (46.4%) reported
experiencing 5 or more risks.

Multinomial logistic regression was conducted to examine whether or not the
number of risks experienced by the family predicted the child’s developmental
trajectories. Three multinomial models were run to predict membershipeimabzing
behavior trajectory groups, internalizing behavior trajectory groups, and, on an
exploratory basis, co-occurring internalizing and externalizing behaviorgongbl
Results were non-significant in all three models (Table 4.18). Cumulative ris& in t
caregiving environment did not predict membership in externalizing or intengpliz
behavior trajectory groups, nor did it predict co-occurring internalizing aedneizing
behavior problems.

Table 4.18. Multinomial logistic regression testing cumulative risk in the caragi
environment as a predictor of membership in externalizing, internalizing, and co-

occurring problem trajectory groups (3 models; weighted data; unweighted n=179,
weighted n=94,047)

df Adjusted p-value

Wald F
Externalizing Behavior Trajectory Groups 2 1.72 0.188
Internalizing Behavior Trajectory Groups 1 0.00 1.000
Co-Occurring Internalizing and Externalizing 1 1.06 0.307

Behavior Problems

Summary

There are several factors in the caregiving environment that predidiarsp
in internalizing and externalizing behavior trajectory groups. Parentegelftrof
physically assaultive behaviors toward the child, being non-minority (White)oaver
household income predicted membership in persistent externalizing problem groups.
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Parent self-reported physically assaultive behaviors toward the child angdnosi-

minority (White) also predicted membership in burderline clinicalinternalizing

problem group. An exploratory analysis also shows an association between the parent’
assaultive behaviors and co-occurring membership in internalizing andadieg

problem groups; the odds ratio for assaultive behaviors were larger for cokmgcurr
membership than for separate analyses of internalizing or externgroibigms.

Cumulative risk in the environment did not predict membership in the behavior trajectory
groups.

AIM 3RESULTS: EXPLORING THE ASSOCIATION BETWEEN
RECEIPT OF CHILD WELFARE SERVICESAND TRAJECTORY
GROUP MEMBERSHIP

Child welfare practitioners seek to promote the safety, permanency, dnd wel
being of children who become involved in child welfare services. Results fromshe fir
part of this study (Aim 1) provide evidence that many of the young children who become
involved with child welfare services due to neglect at age 2 or 3 follow rejativemal
behavior trajectories as they grow, at least until the middle of elemenkteryli s@t the
same time some children persistently exhibit internalizing and ext&antpbehavior
problems over time, includingorseningexternalizing problems. Aim 2 of the study
identified factors in the child’s caregiving environment that predict meshipen
problematic trajectories. Aim 3 begins to explore whether or not receasptidfwelfare
services is associated with the externalizing and internalizing behajenttries
followed by young children reported for neglect.

Three multinomial logistic regression analyses were conducted to model the

association between child welfare services and membership in externagniagor
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groups, internalizing behavior groups, and co-occurring internalizing and extergali
problems, after controlling for factors in the caregiving environment. Resutisthese
models are presented below. Cases with data for all predictors wered a@tdine
analysis. There were no statistically significant differencesdeat cases included in the
analysis and those excluded due to missing data, except for household income (see
Appendix B).
Child Welfare Services and Externalizing Behaviors

Receipt of services at baseline did not predict membership in externalizing
behavior trajectory groups, nor did outcome of the investigation (Table 4.19). Consistent
with the models examining the caregiving environment alone, three variaistethe
caregiving environment at baseline were statistically signifiggn08) predictors of
trajectory group membership. Minority status, the caregiver’s report oicallys
assaultive behavior toward the child, and household income predicted externalizing group
membership. There were also trends toward significance for low caredivestion,
learning stimulation, and number of children in the household (Table 4.19). Results
from the post hoc analysis (Table 4.20) identify which trajectory grqaegsistent
problemandnormal) were different from thelightly elevatedyroup for the significant

predictors, and the odds of being in these groups compareddiigtité/ elevatedjroup.

118



Table4.19. Multinomial logistic regression testing association between receqtilof
welfare services anekter nalizing behavior trajectory group membership, after
controlling for caregiving environmefeighted data; unweighted n=177, weighted n=

92,325)
df Adjusted p-value
Wald F
Child characteristics
Minority status 2 3.32 0.043*
Chronic health problems 2 1.25 0.294
Parent and Parenting Characteristics
Caregiver age 2 1.61 0.209
Education level less than high school 2 2.58 0.084"
Single caregiver 2 1.14 0.328
Depressive symptoms 2 0.90 0.413
Learning stimulation (HOME) 2 2.62 0.0817
Parent_ self-report of phy_sically assaultive 0.0004%*
behaviors toward the child (CTS-PC) 8.85 '
Neglectful behaviors (CTS-PC
) ( : 2 2.10 0.130
General Caregiving Environment
Domestic violence toward caregiver 2 1.10 0.338
Number of children in the home 2 2.74 0.072»
Household Income
2 4.43 0.016%
Child Welfare Service Factors
Outcome of investigation/assessment 2 0.15 0.865
Receipt of services (ref=received) 2 1.61 0.208

HOME=Home Observation Measure of the Environment; CTS-PC=ConflatteTacale—Parent

Child.
*p<.05 **p<.005 ***p<.0005; p<.10 (trend)

119



Table 4.20. Odds ratios for statistically significant predictors of externalibiagavior
trajectory group membership, comparing membershgeisistent problengroup and
normalgroup toslightly elevatedxternalizing behavior group (reference group); model
testing receipt of child welfare services after controlling for caregienvironment
(weighted data)

Variable Group 95% CI
B SE of t-test p-value Odqs for Odds
B ratio .
Ratio
Minority Persistent  -1.64 0.81 -2.01 0.048* 0.19 0.04-0.99
Problems
Normal 0.85 0.67 1.27 0.210 2.35 0.61-9.02

Parent self-report of Persistent 0.09 0.03 3.36 0.001* 1.10 1.04-1.16
physically assaultive Problems

behaviors toward theNormal -0.06 0.03 -1.87 0.066" 0.94 0.88-1.60
child (CTS-PC)

Household income Persistent -0.30 0.11 -2.67 0.010* 0.74 0.59-0.93
Problems
Normal 0.12 0.13 094 0.353 1.13 0.87-1.46

Cl=Confidence Interval; HOME=Home Observation Measure of the &mvient;
CTS-PC=Conflict-Tactic Scale—Parent Child.

*p<.05 **p<.005; p<.10 (trend)

# The upper confidence interval is not actually 1.00, but was rounded up to 1.@0deicimal
places.

Children with persistent externalizing problems. Compared to thslightly
elevatedexternalizing behavior group, children in the persistent externalizing problem
group were more likely to be non-minority (White), lived in lower income households,
and parents were more likely to report physically assaultive behaviordttveachild.

The odds ratio for being in thpersistent problergroup compared to thadightly elevated
group is 81% less for minority children than White children. For each increase in income
category, the odds ratio for being in the persistent problem group (compared to the
slightly elevatedyroup) decreased by 26%. For each 1 point increase in parent-reported
assaultive behaviors toward the child, the odds ratio of being petisestent

externalizing problengroup compared to theightly elevatedyroup increases by 10%.
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Children with normal externalizing behaviors. There were no statistically
significant differences between children witbrmal externalizing behaviors and
children withslightly elevateaxternalizing behaviors. There was, however, a trend
toward parents reporting fewer physically assaultive behaviors towactiitden the
normalgroup compared to theightly elevatedyroup. Both groups remained in the
normal range on average over time.

Child Welfare Services and Internalizing Behaviors

Receipt of services at baseline did not predict membership in internalizing
behavior trajectory groups after controlling for caregiving environment, nor didroet
of the investigation (Table 4.21). Consistent with the models examining the caregiving
environment alone, two variables from baseline are statistically segmifje<.05)
predictors of membership in the internalizing behavior trajectory groupse(#&t).
Minority status (non-minority) and the parent’s report of physicallyudtsea behavior

toward the child predicted internalizing group membership.
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Table4.21. Multinomial logistic regression testing association between receqtilof
welfare services andter nalizing behavior trajectory group membership, after
controlling for caregiving environmefiveighted data; unweighted n=177, weighted
n=92,325)

df Adjusted p-value

Wald F
Child characteristics
Minority status 1 5.32 0.024*
Chronic health problems 1 1.54 0.219
Parent and Parenting Characteristics
Caregiver age 1 0.61 0.436
Education level less than high school 1 0.62 0.432
Single caregiver 1 0.00 0.964
Depressive symptoms 1 1.27 0.264
Learning stimulation (HOME) 1 0.22 0.644
Parent self-report of physically assaultive 1 4.64 0.035*
behaviors toward the child (CTS-PC)
Neglectful behaviors (CTS-PC) 1 0.52 0.473
General Caregiving Environment
Domestic violence toward caregiver 1 0.00 0.944
Number of children in the home 1 0.31 0.582
Household Income 1 2.22 0.141
Child Welfare Service Factors
Outcome of investigation/assessment 1 0.00 0.946
Receipt of services (ref=received) 1 1.40 0.241

HOME=Home Observation Measure of the Environment; CTS-PC=ConflatteTacale—Parent
Child.
*p<.05

Table 4.22 presents the odds of being inbixelerline clinicalinternalizing
group compared to the normal internalizing behavior group for these variables.
Compared to the normal internalizing behavior group, children ibdhegerline clinical
internalizing problem group were more likely to be non-minority (White) and have

parents who were more likely to report more physically assaultive behawasitthe

child. The odds ratio for being in therderline clinicalgroup compared to theormal
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Table 4.22. Odds ratios of statistically significant predictors of internalizingavedrs,
comparing membership tvorderline clinicalinternalizing behavior trajectory group to
normalinternalizing behavior group (reference group); model testing receipt of child
welfare services after controlling for caregiving environment (weajdata)

Variable 95% CI
B SE of t-test p-value OdQS for Odds
B ratio )
Ratio

Minority (ref=non-minority) -1.27 055 -2.31 0.024* 0.28 0.09-0.84
Parent self-report of physically 0.05 0.02 2.15 0.035* 1.05 190.11
assaultive behaviors toward the

child (CTS-PC)

Cl=confidence interval

*p<.05

#The lower confidence interval is not actually 1.00, but was rounded down to tw@dscimal
places.

group is 72% less for minority children than White children. For each 1 point increase in
parent-reported assaultive behaviors toward the child, the odds ratio of being in the
borderline clinicalgroup compared to the normal group increases by 5%.

Child Welfare Services and Co-occurring Member ship in Internalizing and
Externalizing Behavior Problem Trajectories

In this exploratory analysis, there was a trend toward a significanbredatp
(p=0.074) between not receiving child welfare services at baseline and co+agcurri
membership in internalizing and externalizing behavior trajectory growgisg #.23).
Outcome of the investigation was not related to co-occurring membership. Faldesri
from the caregiving environment are statistically significart@5) predictors of co-
occurring membership in internalizing and externalizing behavior problerttrags
when child welfare services are included in the model (Table 4.23). Minority status,
learning stimulation in the home environment, the caregiver’s report of plysic

assaultive behavior toward the child, the number of children in the home, and household
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income predicted whether or not children were members of both internalizing and

externalizing problem trajectories.

Table 4.23. Multinomial logistic regression testing association between recegftild
welfare services and co-occurring membership in internalizing aechekizing behavior
trajectory group, after controlling for caregiving environm@veighted data; unweighted
n=177, weighted n=92,325)

df Adjusted p-value

Wald F
Child characteristics
Minority status 1 9.42 0.003**
Chronic health problems 1 1.20 0.277
Parent and Parenting Characteristics
Caregiver age 1 1.49 0.227
Education level less than high school 1 0.95 0.334
Single caregiver 1 0.79 0.377
Depressive symptoms 1 0.12 0.727
Learning stimulation (HOME) 1 4.61 0.035*
Parent self-report of physically assaultive 1 16.35 <0.0005***
behaviors toward the child (CTS-PC)
Neglectful behaviors (CTS-PC) 1 2.41 0.126
General Caregiving Environment
Domestic violence toward caregiver 1 0.17 0.679
Number of children in the home 1 5.39 0.023*
Household Income 1 5.35 0.024*
Child Welfare Service Factors
Outcome of investigation/assessment 1 0.01 0.931
Receipt of services (ref=received) 1 3.30 0.074"

HOME=Home Observation Measure of the Environment; CTS-PC=ConflatteTacale—Parent
Child.
*p<.05 **p<.005 ***p<.0005; Pp<.10 (trend)
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Table 4.24 presents the odds of co-occurring membership of problem groups
compared to not having co-occurring problems (i.e., being a member of a single problem
group or both normal groups). Compared to children without co-occurring membership
in problem groups, children with co-occurring membership in internalizing and
externalizing problem trajectories were more likely to have the follpwiraracteristics:

1. Non-minority (White)

2. Less learning stimulation in the home environment

3. Parents reported more physically assaultive behaviors toward the child.

4. More children in the home

5. Lower household income
This was the first model in this dissertation in which learning stimulatiorawas
significant predictor of behavior trajectory membership, whereas the otlictpre

were significant in prior models.

Table 4.24. Odds ratios of statistically significant predictors of co-occurring
membership, comparing co-occurring membership in internalizing and didienga
behavior trajectory group to non-co-occurring problem behavior group environment
(reference group); model testing receipt of child welfare servitesantrolling for
caregiving (weighted data)

Variable 95% CI
B S%Of t-test  p-value Odfjs for Odds

ratio .

Ratio

Minority (ref=non-minority) -252 083 -3.03 0.004** 0.08 0.01-0.41
Learning stimulation (HOME) -2.12 1.04 -2.03 0.046* 0.10 0.01-0.85
Parent self-report of physically 0.11 0.03 4.00 <0.0005* 1.12 1.06-1.19

assaultive behaviors toward the *k

child (CTS-PC)

Number of children 0.79 034 2.30 0.024* 2.23 1.12-4.44
Household income -0.27 0.12 -2.25 0.028* 0.76  0.59-0.96

Cl=confidence interval; CTS-PC=Conflict Tactic Scale-PardnidCHOME=Home Observation
Measure of the Environment
*p<.05 *p<.005 ***p<.0005
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The odds ratio for being in tlw®-occurring problengroups compared to the
other children is 92% less for minority children than White children. For each 1 point
increase in the learning stimulation proportion score the odds ratio for co-ogcurrin
problem group membership decreases by 90%. For each 1 point increase in parent-
reported assaultive behaviors toward the child, the odds ratio of having co+ogcurri
problems increased by 12%. Also, for each additional child in the household, the odds
ratio of having co-occurring internalizing and externalizing problems to natdpao-
occurring problems increased by 223%. Finally, for each increase in inctegerga
the odds ratio for co-occurring internalizing and externalizing problems desrby

24%.

Relation Between Child Welfare Servicesand Trajectory Group After
Controlling for Cumulative Risk

Multinomial logistic regression was conducted to examine whether or not child
welfare services predicted developmental trajectory group membershipaafteslling
for the number of risks experienced by the family. Three multinomial modetsrareto
predict membership in externalizing behavior trajectory groups, internabzimgvior
trajectory groups, and, on an exploratory basis, co-occurring membershipnaliaieg
and externalizing behavior problem trajectory groups. Results were nonesighih all
three models (Table 4.25). Neither child welfare services nor cumulatvia tise
caregiving environment predicted membership in externalizing, internalirog-

occurring trajectory groups.

126



Table 4.25. Multinomial logistic regression testing the association between rexfeipt
child welfare services and development after controlling for cumulativerrigiei
caregiving environment (3 models; weighted data; unweighted n=179, weighted
n=94,047)

df Adjusted p-value

Wald F
Externalizing Behavior Trajectory Groups
Cumulative Risk 2 2.07 0.134
Child Welfare Service Factors
Outcome of Investigation or Assessment 2 0.91 0.408
Receipt of services 2 0.92 0.405
Internalizing Behavior Trajectory Groups
Cumulative Risk 1 0.00 0.964
Child Welfare Service Factors
Outcome of Investigation or Assessment 1 0.04 0.850
Receipt of services 1 0.95 0.334
Co-Occurring Internalizing and Externalizing
Behavior Problems
Cumulative Risk 1 2.06 0.156
Child Welfare Service Factors
Outcome of Investigation or Assessment 1 0.67 0.418
Receipt of services 1 2.19 0.144
Summary

Young children (age 2 and 3 years old) reported for neglect who remain at home
after investigation were found to follow one of four externalizing behavior plaitis (
chronic problem,worseningproblem slightly elevatedandnormal externalizing
behaviors) and two internalizing behavior patharderline clinicaland normal) over the
following five or six years. Parent self-report of physically asseuliehaviors toward
the child, being non-minority (White), and lower household income predicted
membership in persistent externalizing problem groups (includinghigithchronicand
worseningproblem group). Parent self-reported physically assaultive behaviongitowa

the child and being non-minority (White) also predicted membership inattakerline
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clinical internalizing problem group. In addition, an exploratory analysis shows an
association between the parent’s assaultive behaviors and membership in both
internalizing and externalizing problem groups. When child welfare serviceddeé a

to the models, these factors in the caregiving environment continue to be significant
predictors, although there is no association between receipt of services and behavior
trajectory membership. One variable, learning stimulation, was a sagificedictor in
this model but none of the other models. Cumulative risk in the environment did not
predict membership in the behavior trajectory groups in any of the models. The

implications of these results are discussed in the next chapter.
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Chapter 5. Discussion

The current study identified four externalizing behavior paths and two
internalizing behavior paths among young children referred to child proteativeese
for neglect. Parent-reported assaultive behaviors toward the child predictdzerabip
in persistent externalizing probleamdborderline clinicalinternalizing problem
trajectories, compared to normal range trajectories. These finaiagBscussed below in
relation to transactional theory and prior research, followed by implicdtop®licy
and practice, limitations, strengths, and a conclusion

I dentifying Distinct Behavior Trajectories of Young Children Reported for
Neglect

Results from the current study highlight the heterogeneity of intenmgland
externalizing behavioral trajectories among young children who have beeedeo
child protective services for neglect. As hypothesized, the majority ohtltzen
exhibited behaviors that were within normal range for children of the sameoagéhf
age of 2 or 3 over the following five or six years, while fewer children etelibi
borderline or clinical level behavior problems during that time period. Thig resul
consistent with two recent studies that identified distinct externalizingvioe
trajectories of preschool age children involved with child welfare serwgesdruff &
Lee, 2011 using NSCAW data) and at high risk for maltreatment (Tabone et al., 2011
using LONGSCAN data). No studies exploring internalizing behavior toajestof
maltreated children were found in the literature.

Contrary to the hypothesis, there was no improving or worsening internalizing
group, as scores were relatively stable over time. The stability seetinogen these
groups, and in the normal and slightly elevated externalizing groups, mugtrpedated

129



cautiously. Each line represents average scores for a subgroup of children\addahdi
scores do vary to some extent over time. There was a worsening exterrgbzipgbut
the only improving group consisted of just a few children with extremely hgjlesc
which may have declined due to regression toward the mean.

Externalizing behavior trajectories. In the current study of very young children,
age 2 or 3, four distinct externalizing behavior paths over the following five oears y
were identified: high chronic, worsening, slightly elevatethdnormal Based on the
final model selected, a very small group of children (0.5%, weighted) exhilatg high
clinical level problems at age 2 or 3 (Wave 1), with clinical level problemsspacsi
over the following five or six years. Thisgh chronicgroup was the only one of the four
trajectory groups to show a significant decrease in externalizingssoeee time.
However, given the very high starting scores in this small group of casedethhease
may be due to regression toward the mean and may not indicate actual improvement.
Whether or not the children’s behaviors truly improved to some degree, the children in
thehigh chronicgroup continued to score in the clinical range on the behavior problems
scale at ages 7 to 9 (Wave 5), suggesting a need for early intervention to halibsets
of young children develop self-regulatory skills.

Children in another group, approximately one in seven (14.7%) of those referred
for neglect, were most likely to exhibit borderline clinical behaviors aRage3 and
follow aworseningcurvilinear path into the clinical range of externalizing behavior
problems. This group showed slight improvement in the final wave, but scores remained
above the Wave 1 scores, in clinical range. Unlike this group of children, typically

externalizing behaviors decline as children grow, from the slightly teld\externalizing
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behaviors of toddlerhood to the substantial improvements seen as children move into
middle childhood (Keiley et al., 2000; Lochman et al., 2008; Prinzie et al, 2006).

Children with persistent externalizing behavior problems, like those imghe
chronicandworseningtrajectory groups, are at risk of facing a host of long-term
problems. As noted earlier, children with elevated aggressive and rule-breaking
behaviors often exhibit poor academic performance and social skills (CangekKer,
Burchinal, & NICHD ECCRN, 2008), are at greater risk of dropping out of school
(Lochman et al., 2008), and long-term may exhibit delinquency in adolescence (Green,
Gesten, Greenwald & Salcedo, 2008; Lochman et al., 2008; Schaeffer, Petras, lalongo,
Poduska, & Kellam, 2003), as well as criminal behaviors (Schaeffer et al., 200B8). Ear
intervention is needed to help this group of young children improve self-regulatdsy skil
and avoidworseningbehaviors over time. If aggressive behaviors — such as those present
among children in the persistent problem groups —decline prior to school entrnsthere i
evidence that the children may have more positive social and academic outcomes
(Campbell et al., 2008).

A heartening 84.8% of young children referred for neglect were most likely t
follow normalrange externalizing behavior trajectories from age 2 or 3 through the age
of 7 to 9, following either alightly elevated54.8 %) omormal (30.0%) externalizing
behavior path. Thslightly elevatedyroup had scores that were, on average, several
points higher than a non-clinical normative population, but still within the normgé ran
Also, some of the children in tigtightly elevatedyroup scored in the borderline clinical
range at one point during the four years, but the rest of their scores were in thie norma

range, demonstrating a pattern of relatively normal behaviors over timethkike
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worseninggroup (14.7%), thelightly elevatedyroup followed a behavior path that
slightly increased then slightly decreased again, but never improved beyond tha origi
score on average. Thermalgroup — representing close to one-third of the children —
scored several points below the non-clinical normative population, with caregivers
reporting very few if any problem behaviors. Their scores remained stedal¢ime.

The finding that most young children referred for neglect appear to follow
somewhat normal behavioral paths speaks to the resiliency of children andstiugest
presence of positive factors in the caregiving environment that may help therchildr
develop self-regulatory skills. It is possible that some children are bemgefrom
unmeasured interventions as well as strengths in the caregiving environment.
Nonetheless, the majority of children present with somewhat elevated, stbessin
normal range, and some children have scores in borderline clinical raomge @dint in
time. These families may benefit from interventions that build on themrgitre in
parenting and provide additional information and supports to help parents guide their
children to improve their behaviors and development.

Findings from this study are similar to the studies of externalizing behaatios
among maltreated preschool children, which identified a small group of children
following high chronicproblem paths and the majority of children following normal
range behavior trajectories (Tabone et al., 2011; Woodruff & Lee, 2011). Spyralarl
longitudinal study of girls and boys recruited from hospitals shortly biitdr showed a
small group (3%) had very high stable aggression from age 2 through age 9, while the

majority followed either very low or low aggression trajectories (Carhpbal., 2008).
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This study is also similar to the preschool studies in that they each had small
groups of children followingvorseningbehavior paths. However therseninggroup in
the current study consisted of 14.7% of the children, whereas 8% werenargening
group in the preschool studies, following almost identical paths (Tabone et al., 2011,
Woodruff & Lee, 2011). Interestingly, the average score at Wave 5 (age 7 to 9) in the
current study was similar to the average score of the other two cohorts of children a
similar age (e.g., age 7 or 8, the third data point). Unlike the current study, the other
three trajectory studies also identified a group with improving behavior paths.

It is unclear whether the differences between the current study anabthe t
preschool studies — which have similar populations — are due to differences in agje at fir
measurement (2 or 3 versus 4 years old), age at last measurement (7 to 9 verss$, 10 yea
alleged maltreatment type (neglect versus any child abuse or negleotheoother
variable. Itis plausible that the 2 and 3 year olds followingubrseningpath in the
current study could continue to improve along a curvilinear path. Alternately, sohe of t
children with similar behaviors at baseline may worsen as they get olgen¢bine
current study) while others improve over time; this would be consistent with divergent
paths of children with moderate aggressive behaviors in the community sanvpbe of t
year-olds (Campbell et al., 2008). Additional research is needed to examine thebehavi
trajectories of these young children further into the future, and to compare esttmm
multiple maltreatment types over this longer period of time. Nonetheless,aarsticht
the children referred for neglect are a heterogeneous group, with mostrigll
relatively normal behavioral paths, while others follow persistent probleettoaies

over time.
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Internalizing behavior trajectories. This study moves the field forward by
exploring the distinct internalizing behavior trajectories of young cmldeéerred for
neglect. Two trajectory groups were identified. Almost two-thirds of the childre
followed a relativelynormalinternalizing behavior path, while just over one-third of the
children havéorderline clinicalinternalizing behaviors throughout the five or six years
of the study. Internalizing scores remained relatively stable overdonsistent with
prior research showing stable scores (Keiley et al., 2000) or only slightiasicg
scores over time (Gilliom & Shaw, 2004).

Relations between member ship in internalizing and exter nalizing behavior
trajectory groups. As hypothesized, children who were members op#rsistent
externalizing problem groupgéigh chronicandworsening were more likely to be in the
borderline clinical internalizinggroup (85.2%) than theormal internalizinggroup
(14.8%). The significant relation between membership in internalizing and diziaga
problem trajectory groups found in this dissertation is consistent with prior studies
indicating a relation between internalizing and externalizing behaviatseffach,

1991, Gilliom & Shaw, 2004; Keiley et al., 2000).

Notably, though, most children (n=142, 63.9% weighted) were members of
normal-range trajectory groups for both internalizing and externalizing lmekdive.,
thenormalinternalizing group and either tiskghtly elevatedr normalexternalizing
groups). One in five (n=51; 21.0% weighted) were members of the borderline clinical

internalizing group but followed normal range externalizing paths.
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Characteristics Predicting Trajectory Group Membership

This study examined a series of factors in the caregiving environmentedait pr
the different paths of externalizing and internalizing behavior development. Tére’par
self-report of assaultive behavior toward the child appears to be a sattentpieedicting
membership impersistent externalizing problegroups and thborderline clinical
internalizing problengroup compared to normal level groups among young children
reported for neglect. The more assaultive behaviors reported, the morehielhilt
was to be in the externalizing and internalizing problem groups. The link with
externalizing behavior problems found in this study is consistent with reseddiciy li
harsh, aggressive, or coercive parenting with aggressive behaviors in childrem(Kapla
Pelcovitz, & Labruna, 1999; Knutson, DeGarmo, Koeppl, & Reid, 2005; Manly, Kim,
Rogosch, & Cicchetti, 2001; Prinzie et al., 2006; Stormshak et al., 2000; Tremblay et al.,
2004). The link with internalizing behaviors conflicts with a prior research fintatg t
physical aggression was not associated with internalizing behaviorgashgrnitive
discipline was (Stormshak et al., 2000). However, that study focused on a different
population, consisting of slightly older (kindergarten) children with disruptive belsavior
from a community sample.

The current study focused on children reported for neglect, not physical abuse, but
there was a presence of assaultive behaviors, from mild to very severe, iofrttaay
homes. These assaultive behaviors were related to the developmental outcomes of the
children. From a transactional theory perspective it makes sense that hessauttive
parenting leads to aggressive behaviors from the child, and in turn the aggressive and

rule-breaking behaviors may lead to more harsh or assaultive parentingmst sany
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of the children are also responding with internalizing behaviors — withdrawn, anxious, or
depressed behaviors. In the recent study of 4-year-old children reported ®aaldus
neglect, assaultive behaviors closely approached the threshold for sigeificanc
predicting the high behavior problem trajectory (Woodruff & Lee, 2011). Perhagis har
or physically assaultive parenting behaviors have a greater influencéandre
development among maltreated children when it begins earlier in life. Fredgarch is
needed to better understand this relationship within maltreated populations. Alse, furthe
analyses with the NSCAW data and research with a larger sample of youreatedl|
children will help clarify whether or not allegations of multiple maltneent types (i.e.,

both neglect and physical abuse) predict behavior paths, just as the se#erepor
assaultive behaviors did in this sample. Also, further research should explore whether
severity of maltreatment or experiencing chronic (versus transiengatggedicts

behavior development.

White children were more likely to belong to therderline clinicalinternalizing
andpersistent externalizing problegroups than minority children. This finding is
consistent with several community-based studies in which European-Amédrilcherc
exhibited more internalizing and externalizing problems on average thanmfrica
American children, based on maternal report of behaviors (Keiley et al., 2000sBabr
et al., 2000).Lower household income also predicted membership ipehastent
externalizing problengroup. This result should be interpreted with caution, given that
income was the one variable in which there was a significant differengedretamilies

included in the study and those excluded due to missing data. However, the finding is
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consistent with prior research in which socio-economic status is inveetsigd to
externalizing behaviors (Keiley et al., 2000).

Although a higher proportion of children of parents with depressive symptoms
were in the persistent behavior problem groups in bivariate analysis, norrelas
found between caregiver depressive symptoms and trajectory group membership in
multivariate analyses. This is contrary to prior studies linking caregipeesiave
symptoms with CBCL scores among children age 2 to 18 referred to childevelfar
services (Burns et al., 2010) or preschool children at high risk of maltreatnadon@ et
al., 2011). On the other hand, the finding is consistent with the trajectory study of 4-yea
olds from the NSCAW sample (Woodruff & Lee, 2011). Further research is needed to
understand the circumstances in which caregiver depressive symptoms impact
development, such as the subgroups of children (e.g., neglected vs. abused; young
children vs. older children) or the duration and timing of depressive symptoms. Also,
future research could introduce caregiver depressive symptoms as a timg-vary
covariate, given recent evidence that maternal depression and child behawersafl
one another over time (Shaw, Gross, & Miolanen, 2009). No relation was found between
the child’s chronic health problem and development, but this may be because elevated
internalizing and externalizing behaviors in children with chronic health problenmoa
as high as clinical populations (Wallander et al., 1988) and may come and go rather tha
following a consistent path over time (Wallander et al., 1998). Thus, contrary to the
hypothesis, many of the individual factors did not predict behavior group membership,

nor did cumulative risk.
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Co-occurring membership. On an exploratory basis, children with co-occurring
membership in internalizing and externalizing problem trajectories eegnpared to
other children — who were members of normal internalizing and externaliajagtary
groups, or who were members of just one of the two. The parent’s self-reported
assaultive behaviors predicted being a member of both internalizing and exitegnal
problem trajectory groups. Having more children in the household also predicted co-
occurring membership. These variables should be further explored with raskangae
in which there are four outcomes, instead of two: co-occurring membership,
externalizing problem only, internalizing problem only, or membership in normal
internalizing and externalizing groups. A larger sample would likely providgerla
group in the externalizing only category.
Receipt of Child Welfare Services and Behavior Development

The current study explored the association between receipt of child welfare
services and membership in developmental trajectory groups. Based on the tnaaisacti
model — which posits intervening with the parent can impact the child — it was
hypothesized that receipt of child welfare services would predict membarship i
normative rather than problematic behavior trajectories. Neither the outcohee of t
investigation (i.e., whether or not the case was substantiated or indiceses other
findings) nor the receipt of services after investigation predicted tmayegroup
membership. The lack of significance for outcome of the investigation is comsisie
prior studies finding a similar level of developmental risk among substantiaded a
unsubstantiated cases (Barth et al., 2008; Casanueva, Cross, & Ringeisen, 2008). Yet

young children with substantiated cases are more likely than those with unsatestant
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cases to receive developmental services through Part C of IDEA) @R8Rpecial
education services (IEP) (Casanueva, Cross, & Ringeisen, 2008).

Receipt of child welfare services was not related to membership in the
externalizing or internalizing problem trajectory groups in the current stulig. rdsult
IS not surprising given that a wide range of child welfare services ariel@doand
services are generally geared toward safety and permanency, witinfgssses on child
development and well-being. From a transactional theory perspective, intervething wi
the parents has great potential to impact the child’s development as parent and child
interact with one another over time (Sameroff, 2009), but the impact of childevelfa
services on the developmental pathways of young neglected children is diffiagkess.
Even if a relation had been found, no causal inference could have been made, as child
welfare services cannot be assigned randomly and those who receive seayickfen
from those who do not receive services on various factors.

One option to help assess causality is to conduct a study with a larger sample siz
and use propensity score matching to help create “equal” groups of children who do and
do not receive services, then test whether or not receipt of child welfare sesviekated
to developmental paths. Without propensity score matching, analyses produce biased
results (Barth, Guo, & McCrae, 2008). This approach still does not address the vast
number of different interventions being used nationally. Another approach is to conduct
more randomized controlled trials with children involved with child welfare sesyice
comparing services as usual to evidenced based parenting interventions lilked wit

positive parenting and child behavior outcomes.
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Significant variablesin the child welfar e service models. When the child
welfare services variables were introduced into the models, the same 4naive¢he
caregiving environment — including assaultive behaviors, being White, and (for
externalizing behaviors) household income — were significant. However several
additional variables became significant, including the number of children in the home and
learning stimulation. Although it is unclear what accounts for this charngegossible
that families selected to receive services tend to have more children ammhermarnts
with less learning stimulation, confounding these results. Further researebded to
compare similar families receiving and not receiving services to unaersia impact of
receipt of child welfare services and other factors in the caregivingpenwent.
Cumulative Risk

Sameroff and colleagues (1987) suggest that cumulative risk be used to identify
children and families to receive interventions to improve developmental outcom#is. Ba
and colleagues (2008) found that the number of risks was related to developmental
outcomes among children reported to child welfare services for alleged abuskeot. neg
Similarly, McCrae and Barth (2008) found an association between the number of risks
and an indicator of clinical symptoms, which included behavior, trauma, and depressive
symptoms. Cumulative risk also predicted membership in externalizing behavior
trajectory groups among children at high risk of maltreatment (Tabohe 20HL).
Surprisingly, cumulative risk did not predict membership in behavior trajectonpgtiin
the current study of young children reported for neglect. There are seweral ke
differences between the cumulative risk variable in this dissertation anth#érechild

welfare-related studies which could account for the different findingst, Ewren though

140



the same 11 factors from the Barth et al. (2008) study were used, this d@sertati
calculated cumulative risk based on parent-reported data rather than usingrkasew
reported data from the NSCAW-developed risk assessment; also, the sample wa
somewhat different (i.e., age 2 and 3 versus 0 to 3 years; neglect only versusnabuse
neglect). Second, this dissertation predicted behavior trajectoriestrethescores at a
single point in time, and focused on internalizing and externalizing behaviors trether

a broader indicator of developmental delay (Barth et al., 2008) or mental health
symptoms (McCrae & Barth, 2008). Third, the number of risk factors considered in the
calculation of cumulative risk was different than two of the studies. Tabone and
colleagues (2011) limited their count of risk factors to four variables found to be
significant in a multivariate model. Perhaps certain risk factors anediae salient than
others and the list of counted risks should be limited to these. On the other hand, McCrae
and Barth (2008) used a set of 21 risk factors. Only the total model — which included
maltreatment characteristics in addition to child, caregiver and fanahacteristics —
predicted clinical level problems in younger children age 2 to 6, whereas nmmedsg

on specific domains (e.g. child and caregiver characteristics) did not.

Cumulative risk should be studied further in young children reported for neglect,
in light of findings from prior studies with maltreated populations that thereeigigon.
Further analyses with the current sample could explore whether or not the number of
caseworker-reported risks predicts behavior trajectory, and the curauiak variable
could contain the 21 risk factors from the McCrae and Barth (2008) study, including
maltreatment characteristics. Alternatively, further analysaklacreate a cumulative

risk variable using a smaller set of risk factors that were individusdigaated with
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trajectories (as in Tabone et al., 2011). Further research should alsccassgssive
risk with a larger sample of young children reported for neglect.
Implicationsfor Practice

I dentification of children at risk of internalizing and externalizing behavior
problems. Early identification of children at risk of following problematic
developmental trajectories will allow targeted interventions to improve outcoBased
on results from this study, it is clear that not every child is in need of fdfaresarly
intervention services due to behavioral issues. In fact, some children exhildgwery
internalizing or externalizing problems. However, one in seven children do exhibit
externalizing behaviors and one-third exhibit internalizing behaviors thattpmreis
time. These children should be identified, assessed, and treated to avoid thenpersist
of these problems that is evident in the current study. Although the current padicy is
refer all young children involved in substantiated cases to early interveotion f
assessment, substantiation status did not predict behavior patterns in thigtissecr
in prior studies (e.g. Barth et al., 2008; Rosenberg & Smith, 2008), so this method may
not be effective. Also, when caseworker’'s were asked individually whether or not
children had mental health issues, only 48% of the children with clinical leveteym
were identified (McCrae & Barth, 2008).

A simple, affordable method is needed to more effectively use limited resourc
to identify children with behavioral and other developmental issues who need a thorough
screening, assessment and/or treatment for behavioral concerns withbutdeeing
the early intervention, mental health, or child welfare systems. Theediean a

number of efforts to survey and summarize the screening and assessment ilable ava

142



for mental health (Ringwalt, 2008; Williams, 2008) and developmental concerns
(Glascoe, 2005), including behavioral issues. The cost of most screening tools, the
training required to learn how to administer many, and the time necessarypietsom
these instruments could be overwhelming to a child welfare agency, parigiNeh

the volume of children served each year (McCrae & Barth, 2008).

Several very brief and affordable screening options are available to ydentif
children in need of thorough screening and assessment, although more reseaabddis ne
regarding the validity of each. First, the Mental Health ScreemogG-5 (MHST 0-5)
is a brief screen designed for workers without expertise in child devetb@meé mental
health (California Institute for Mental Health [CIMH], no date). The MHB5 consists
of four questions, and a response of “yes” to one or more items indicates an immediate
need for more thorough screening or assessment (CIMH, no date; Williams, 2008). Onc
a child is identified, another screening tool and/or assessment could be conducted
(Williams, 2008). When feasible additional screening could be done by the cHédevel
agency, or the child could be referred to early intervention services forrass¢sd he

MHST fact sheethttp://www.cimh.org/downloads/ScreeningTool0-5.pdticludes a list

of decisions that child welfare agencies should make in order to implement the &HS
a brief screening tool. The MHST is available for free online, making this ano#inde
option for implementation with a large number of children. The MHST is also available

for children age 5 and oldent{p://www.cimh.org/downloads/ScreeningTool5-adult. pdf

), so child welfare agencies could consider this option for older children as well.

Although designed for children being considered for out-of-home placement, thisrtool ca
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be used for any child involved with child welfare to help identify children in need of
mental health assessment.

Second, McCrae and Barth (2008) suggest that information collected routinely by
caseworkers during an investigation could be used to screen children ffal fefe
mental health assessment. In fact, they found that, using this information, 75% of
children ages 2 to 6 were correctly identified as having clinical symptoms. This
information could then be used to indicate additional screening and/or assesdtmant wi
standardized measure. The cost of screening all children involved with childewelfar
services is tremendous (McCrae & Barth, 2008). This approach is moreftetef
since it could identify high risk children to screen using standardized measuri® A
same time, this approach over identifies children with possible mental hedltarpso
increasing the cost beyond the actual need (McCrae & Barth, 2008). Also, the same
analysis has not yet occurred with the subpopulation of young children refarred f
neglect, so it is unclear whether or not the method will be as effective atyaentif
young children investigated for neglect at high risk for behavioral issues.

Results of the current study also suggest that, among young children irteestiga
for neglect, assaultive or harsh parenting behaviors are associated witinteroraizing
and externalizing problems. It is important to note that this does not mean thatatié pa
reporting externalizing behaviors are likely to be assaultive. Howevaetifidieg
assaultive parents could help identify children at risk for behavioral problems who have
not yet exhibited these behaviors, as well as ensuring safety of the chistsRaay not
be as open to reporting their assaultive behaviors to a child welfare worker auring

investigation as they were to researchers in the NSCAW study. Howasgrosgsible

144



that additional information about maltreatment type (i.e., cases with both tnegtiec
abuse) could similarly predict problem trajectories. This subsample coinsisteildren
for whom the caseworker identified neglect as the most serious malinéaype, and
for some children abuse was also identified. Further analyses are neededninéet
whether or not multiple maltreatment types (i.e., neglect and abuséndaely an
indicator of problem behavior trajectories. If true, maltreatment ctarstics (e.qg.,
multiple maltreatment types, severity) could be used to identify childmeskdor
behavioral problems even if they have not started to exhibit problem behaviors.
Interventionsfor children referred for neglect who are at risk of problem
behavior trajectories. Once children referred for neglect have been identified as being at
risk of long-term behavior problems, practitioners can incorporate servicehentage
plan to address these developmental needs. Interventions are needed to help improve
parenting skills in managing these behaviors and help children develop better self-
regulatory skills and behaviors. The transactional model suggests that intsrsendy
need to work to change the behaviors of the child, reframe the parent’s intempreta
behaviors, improve parenting skills, or a combination of these (Sameroff, 1995; Sameroff
& Fiese, 2000). Consistent with this, early intervention, special education, and evidence
based parenting interventions are each services that may be appropriatelfen il
risk of long-term behavior problems, and a combination of these services may be
warranted.
Early intervention and special education services are funded through Part C and
Part B of the federal Individuals with Disabilities Education Act (IDEA;

http://idea.ed.gov As a provision of receiving funding, states are required to serve
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children with disabilities and have the option to serve children with developmental
delays. Children who may be eligible can receive a comprehensivenageeas no cost,
to determine if early intervention or special education services are needédiwe€lfare
practitioners can refer children younger than 3 to the local agency providigg earl
intervention services for a comprehensive assessment. Children age 3 androluker ¢
referred to the public school system, usually through the special educatiommdgpa
(Glascoe, 2005). After making a referral, practitioners can also advoc#bese
children referred during the assessment process to increase the likelittabd tha
children receive early intervention (i.e., Individualized Family Service;PRESP) or
special education (i.e., Individualized Education Plan; IEP) services, and heffe enga
families in these services, to avert negative outcomes and promote positive ones.

Evidence-based parenting interventions that have been linked to improved
parenting skills and positive behavioral outcomes should be priority in some cases.
Specifically, when parenting classes are incorporated into a case plan anittiseatso
presenting with behavioral problems, child welfare practitioners could eafelids to
community or clinic based parenting interventions using evidenced-based models, o
institute evidence-based models within the child welfare agencies, designuieilassa
both parenting and child behaviors. The Incredible Years, Parent-Child Irdgaracti
Therapy, and Triple P Positive Parenting Program are three evidenceniadels
serving children as young as 2 or 3 that have been linked with positive parenting and
behavioral outcomes.

The Incredible Years training for parents is designed for families Wiltiren as

young as two years old who present with aggression and other behavioral problems
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(Webster-Stratton, Mihalic, Fagan, Arnold, Taylor, & Tingley, 2001), so this intgore
could be well-suited for families referred for neglect with childrens&taf internalizing
or externalizing behavior problems. Participation in the Incredible Yearsenteon is
associated with reductions in harsh parenting and increased supportive parerytitag, (Ba
Reid, & Webster-Stratton, 2003) as well as reduced conduct problems in the children
(Reid, Webster-Stratton, & Baydar, 2004). Notably, families with low income and
maternal mental health risk were responsive to this community based int@nventi
through the Head Start program (Baydar et al., 2003). This is unlike many pareng tra
programs, in which low income families may be less responsive to the trainingo(Rey
McGrath, 2006, meta-analysis). Offering parent training in a more uniaggeadach —
such as the Incredible Years offered through the Head Start programberaayay to
avoid the stigma of screening and serve to prevent maltreatment while enaguragi
nurturing, effective parenting and positive child behavior development.

Parent-Child Interaction Therapy (PCIT) is another parent training mokedl
with positive parenting and child behavior outcomes, and is designed for children age 3
to 6 and their parents. PCIT involves working with parent-child dyads, teaching and
coaching child-directed and parent-directed interactions (Eyberg 20@l). PCIT has
been linked with reductions in behavior problems and parenting stress, and these gains
were maintained over several years (Eyberg et al., 2001). Among fawitlesultiple
prior reports of abuse and severe parent-to-child violence, the PCIT niterveas
more effective than a standard community parenting class in reducing negegiviinga
behaviors and re-reports of physical child abuse (Chaffin et al., 2004). The teming

resources required for this intervention are higher than for a group-basedntiter.
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Although not designed for group-based intervention, PCIT has been tested in a small
group model in an effort to find a more cost-effective method of delivery (Nieuontée
Yopp, & Brestan, 2005).

The Triple P Positive Parenting program provides multiple levels of intervention
depending on the family’s needs, so the format, number, length, and duration of sessions
vary (Sanders et al., 2003). The Triple P intervention may include brief phone
consultation, parenting seminars, individual parenting skills training, growgatbas
parenting training, and media and informational strategies to reach emineunities
(Prinz et al., 2009). Tripe P is designed to serve families with children fromtdisige
18. Studies of the Triple P program show positive parenting and child behavior
outcomes, including fewer child behavior problems and emotional symptoms, greater
parental sense of competence, and less self-reported parental dysfunctiervamtittn
groups (Bor et al., 2002; Leung et al., 2003; Roberts et al., 2006). Positive outcomes were
retained 6 months (Roberts et al., 2006) or a year (Bor et al., 2002) after intervention.
Reductions in physical abuse were also found in a population trial of the Triple P
program (Prinz et al., 2009).

Each of the three programs described above have been designated as well
supported by the California Evidence-Based Clearinghouse for Child Welfare

(http://www.cebc4cw.org with medium relevance for child welfare. Researchers have

begun to test these programs with child welfare populations (e.g., Chaffin2€0a,
2010), and some trials are currently being conducted. More effectivenesotrials f

parenting interventions are needed for families involved with child welfavecss.
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Nonetheless, these models seem quite relevant for the subset of child wethared
families with children at high risk of behavioral problems.
Implicationsfor Policy

Preventive interventions have the potential to save money while improving
outcomes for children at risk of developmental problems (Heckman 2000, 2006). Early
intervention and special education services funded through IDEA and special programs
such as Early Head Start and Head Start are available for eligildeschio help address
developmental problems faced by children with developmental needs. However, many
children and families are not being served by these programs, in part because they have
not interfaced with the systems and in part because funding does not necesselily ma
the need for services.

In 2003, the CAPTA law was amended to require referral of children with
substantiated cases to early intervention services, so the number of children invtiived w
child welfare services who have been referred for early interventiorkiesiticreased.
Even so, the law does not account for the many children with unsubstantiated cases,
despite the similar level of developmental risk among substantiated and unsaiestant
cases seen in the current study and others (Barth et al., 2008; Casanueva, Cross, &
Ringeisen, 2008). Given that children with unsubstantiated cases appear jusy as like
children with substantiated cases to exhibit persistent externalizing anthiiging
problems, in the borderline and clinical range, it seems appropriate to extend tha CAP
mandate to apply to children with unsubstantiated cases as well. The goal would be to

increase the number of young children referred for neglect to receive service
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At the same time, due to the large number of children referred to child welfare
services each year, referring every child who has been referred fecineglid
overwhelm the agencies providing early intervention and special education service
Moreover, some young children referred for neglect are not at high ribkti@vioral or
other developmental problems. Because substantiation status does not prediotddehavi
or developmental problems, an alternative is needed to identify families athckichii
need of early intervention and special education services. Child welfaritigmacs
could screen every young child referred for neglect, and refer those itif behavior
problems to early intervention or special education services. With a simpfanbtied
of screening, this may be a more cost-effective way to identify childreedad of
comprehensive evaluation, which then would be completed by early intervention or
special education programs. Child welfare services and early interventiarese
should partner to ensure that young children involved with child welfare services have
access to early intervention services without unnecessarily overwheinogigams
funded by IDEA.

In addition, expanding funding for IDEA Part C services, special education
services, Early Head Start, and Head Start would help meet the increasgca ser
demand that is likely when more children involved with child welfare services are
referred to these programs. Some of these funds could be allocated to offleceevide
based parenting programs with these services (e.g., providing Incredgnle thirough
the Head Start program), as a more universal approach may be more suecgssfulg
families to strengthen their parenting skills to nurture better behaaiodal

developmental outcomes. Policy makers should also consider expanding and re-
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allocating child welfare funding to support increased use of evidence basedderte
informed parenting programs that support positive parenting and reduce behavior
problems. Augmented funding may be particularly important in supporting theitransit
to these programs, as implementing and testing evidence based and evidemszlinfor
programs with this population may be costly.
Limitations

This study has several limitations that must be acknowledged. First, the
transactional model being applied in the study cannot be fully implemented to optimall
understand the impact of the caregiving environment on child development trajectories
The transactional approach emphasizes the dynamic interaction betweemahild a
caregiving environment, but it is not possible to observe these transactions in the
NSCAW data set. The transactional model is being applied more generally$iag
NSCAW data in order to examine children’s pathways over time and the impact of
factors in the caregiving environment at baseline. Change in primaryvarageach
time point was examined as a time-varying covariate, in the spirit of theattonal
model. Caregiver change included a variety of circumstances, includidgeahinoving
to kinship care, foster care and other settings, and should be explored in more detail wit
a larger sample.

Second, exploration of an association between receipt of child welfare services
and child development trajectories must be considered exploratory for seasaige
including the heterogeneity of services provided and the selection bias inhehent in t
receipt of child welfare services. Child welfare services is a broadelecompassing a

wide range of parenting services, family preservation, counseling, and aotheese
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provided by many state and local child welfare agencies and community prograss a
the nation. Parenting services vary substantially in quantity, quality, and approach,
delivered by staff from child welfare, mental health, and community agencies in
classroom settings or incorporated into in-home family preservation sefMiggsurt,
Barth, Leslie, Landsverk, & McCrae, 2007). This study cannot tease out cpeadels
of intervention, fidelity of implementation, or intensity of services, and dosage
information is limited. This heterogeneity limits the ability to understaadmpact of
services on child developmental outcomes; even if some child welfare serviogsaio |
child development, the presence of others that may not have an impact weakens the
ability to detect an impact. Further, even if child welfare services had Isgmfecant
predictor in the current study, the actual services that impact child develbpateomes
would remain unknown.

Third, selection bias may influence who did and did not receive child welfare
services, which in turn may bias the results pertaining to the associationbeteeipt
of child welfare services and development. To help address this issue the sagressi
analyses controlled for factors in the caregiving environment that magnc#uthe
development of these young children. Propensity score matching was considered as a
technique to minimize selection bias (Guo & Frazer, 2010). However, the smalesampl
size in the current study£236) —and the much smaller subsample that would emerge of
similar families who did and did not receive services—would be inadequate for further
data analyses (for example, see Casanueva et al., 2008, in which the matcheglsubsa

was 43.9% of the original sample, or 588 of 1,340). Also, some critics have found that
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bias continues to be a problem even when propensity scores are used (Agodini &
Dynarski, 2004, and Michalopoulos et al., 2004, as cited in Guo & Frazer, 2010, p. 327).
Measurement is another challenge in the study. The Child Behavior Checklist
used to measure internalizing and externalizing behaviors, the learning samula
subscale of the HOME, and the CTS-PC used to measure parent’s assaultive and
neglectful behaviors toward the child are each based on parent self-report. Reapsnse
driven by the parents’ perceptions and willingness to share information, and in some
cases could yield underreporting of problem behavior or the parent’s maltnéattiee
child. Nonetheless, many parents did report assaultive behaviors toward dharuthil
even with the assumed under-reporting there was a statisticallycagbifelation
between assaultive behaviors and the children’s internalizing and eiziegqnproblem
trajectories. Also, the CBCL required repeated measurement over foypdintg, and
the raters were caregivers who were not trained to complete these meassigtently.
The impact of having different untrained raters over time is not possible &3 asske
current dissertation, but this problem should be minimized because most childreh were a
home at most time points, so the same caregivers often rated the same child.
Another limitation was the inability to include an important variable, the presence
of recurrent or chronic neglect in the caregiving environment. There ieeideat
children experiencing chronic and more severe neglect are more likelyenence
more internalizing (Lynch & Cicchetti, 1998) and emotional problems (Etbeenglin,
& Lacharite, 2004), and tend to be more aggressive and withdrawn (Ethier, Lemelin, &
Lacharite, 2004) . Multiple maltreatment reports have been associated w&lchmidr

behavior problems among children referred to child welfare services (Kohtt&,Ba
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2007), although the direction of the relationship is unclear. Repeated reports may
indicate that the caregiving environment continues to be compromised, and was
considered as a variable in this dissertation. However, the variable was dxXotude

the dissertation because the NSCAW study only captured recurrent reportsciasdbe
that remained open at later waves of the study, so there is an undercount oftsearepor
re-substantiations in the NSCAW data set (National Data Archive on Child Abuse and
Neglect, 2007).

Finally, the sample size in this dissertation was relatively sm=#36), but was
sufficient to identify meaningful groups in the current study. In addition, eatle of
models yielded statistically significant results, indicating sudfitpower to detect some
significant relations. However, even though the data are from a natiogagsentative
sample, generalizations from such a small group to all young children investigated f
neglect in the nation must be made with caution. Despite its limitations, phisaery
study has tremendous strengths, summarized next.

Strengths

The study moves the field forward by identifying subgroups of very young
children involved with child welfare services who follow distinct developmental
trajectories. The use of the LCGA technique allowed examination of longitulditza
and inclusion of cases with missing developmental data at some time points, ziveximi
the final sample size. The study provides new evidence that there are subgraupsgof y
children referred for neglect who face high developmental risk, while oth&ra fol
relatively normal internalizing and externalizing behavior paths over tirhe.filding

that behavioral problems often persist underscores the importance of providing early
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intervention services to avert ongoing problems. As noted, a brief method of screening
for children showing signs of behavioral issues, or at risk of behavioral issues, could be
used to identify many of the children in need of further screening and assésshe
study also finds a relation between parent-reported assaultive behawiard the child
and problem behavior trajectories. Further analyses will help determineerb®tre is
a relation between multiple maltreatment types (i.e. abuse and neglecthamtbbe
trajectories; if this is true, children investigated for both neglect and abukebe
referred for screening and assessment by early intervention calsgshatation services.

Second, the study explores the association between receipt of child welfare
services and the developmental paths of young children investigated fartnegle
Although no significant effect was found, it raises the question of the natureviceser
provided to help children with high developmental risk in this already high risk
population. With an emerging literature on parenting interventions, it is time to tr
targeting interventions based on the developmental needs of the children and specific
skill needs of the parents, and testing the efficacy of interventions in thattcontex
Further, the interventions should be tested with children who come to the attention of
child welfare services due to neglect, regardless of substantiation status

Finally, this study uses data from a nationally representative samgtddren
involved with child welfare services. By applying the NSCAW weights the findiags
be generalized to the population of 2 and 3 year old children whose families are
investigated for neglect and who remain home after investigation. The study imeves t
field forward by examining behavioral pathways over time in a nationallgseptative

sample of young children involved with child welfare services.
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With the knowledge generated from this study, practitioners and policy makers
can begin to develop a clearer understanding of the developmental needs of young
children referred for neglect and the factors that influence theirbgelly over time. The
results help set the stage for intervention studies to assess the impacifaf pprenting
interventions and dosages that are maximally efficient in addressing theednesds of
this high risk group of young children whose families come to the attention of child
welfare services for neglect but who remain home after investigation.

Conclusion

Children referred to child welfare services for neglect are a hetezogs group
with different levels of behavioral and developmental needs. Although the majority
these children follow relatively normal behavior paths, one in seven faltmsening
externalizing behavior paths, and a very small group of children ekigbitchronic
externalizing behaviors over time; at the same time, about one-third dodrithérline
clinical internalizing behaviors consistently from age 2 or 3 into middle childhood. Child
welfare agencies can play a role in improving developmental outcomes tirenhil
referred for neglect by identifying children at risk of developmental pnadleeferring
them to the age-appropriate programs, and advocating for children to ensure tivey rece
the services. Although the policy to refer all children in substantiated tcasady
intervention services is well meaning, using brief screening tools duringtigaton
may better identify the children most at risk — whether or not their casebbene
substantiated — and avoid overwhelming early intervention services. In additidn, chil
welfare services can intervene at the family level, using evidence basgdms to help

parents improve parenting skills to optimize child development as they intettatheir
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children every day. Child welfare practitioners and early educators canagetkér to
advocate for more funding to support early intervention, special education, and evidence
based and evidence informed parent training programs to adequately senemchildr
involved with child welfare services at high risk of developmental problems.

With so many children referred to child welfare services due to neglecyeach
and neglect often persisting over time, it is imperative that child welfacétfmaers
identify the children most at risk of behavioral challenges and link them and their
families with early intervention, special education, and/or parenting setvitetp the
child build their self-regulatory skills and strengthen parentingsskidentifying young
children at risk and providing early interventions has the potential to set more young

neglected children on a positive course of behavioral development.
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Appendix A. Study Variablesand Measures

Table A.1. Variables and measurement summary

Concept / Variable

Sample Selection (Wave 1)

Child age 2 or 3

Child remained home
after investigation

Child alleged to have
experienced neglect

M easur ement Sour ce of

Information
Child age reported at baseline NSCAW

derived,
caregiver and
caseworker
report

Child Setting/Services, selecting all children with ondSCAW

of the following two values: derived,

1=In home, no s_ervices caregiver and

2=In home, services caseworker
report

Primary type of alleged maltreatment, selecting onhNSCAW

two values: derived,

4 ="Physical Neglect didn't provide" caseworker

5 = "Neglect - no supervision" report

Outcome Variables: Trajectories (Wave 1, 3, 4 and 5)

Child Externalizing
Behaviors

Child Internalizing
Behaviors

Child Behavior Checklist (CBCL; Achenbach, 1991)Parent or
two versions, for age 2-3; and 4-18 caregiver
Externalizing scale, Continuous variable.

Both raw scores and standard scores examined for

descriptive analyses. Standard scores used for
outcomes in LCGA.

Child Behavior Checklist (CBCL; Achenbach, 1991)Parent or
two versions, for age 2-3; and 4-18 caregiver
Internalizing scale, Continuous variable.

Both raw scores and standard scores examined for

descriptive analyses. Standard scores used for
outcomes in LCGA.

Time Varying Covariate Used in Trajectory Analysis

Change in caregiver

1=Caregiver change occurred; 0=No change, or NSCAW
ambiguous. Dichotomous variable indicating whethelerived
or not there was a change in caregiver between Wave
1 and Wave 3, Wave 3 and Wave 4, or Wave 4 and
Wave 5.
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TableA.l. Variables and measurement summary , Continued

Concept / Variable M easur ement Sour ce of
Information

Independent Variablesfor the Multinomial Regression Analyses, Descriptive Data, and/or
Cumulative Risk (Wave 1)
Child characteristics

Gender 1=Male Parent or
2=Female caregiver
Racial or ethnic 1=Minority (Black, Hispanic, Other) Parent or
minority 2=White, Non-Hispanic caregiver
Chronic health problem  1=Yes Parent or
2=No caregiver

Parent and Parenting Characteristics

Caregiver age Age in years (at baseline) Parent or
Continuous variable caregiver

Depressive symptoms World Health Organization Composite Internatiorn@hrent or
Diagnostic Interview Short-Form-CIDI-SF (Kessler, caregiver
Andrews, Mroczek, Ustun & Wittchen, 1998);
Dichotomous variable,
1=Having depressive symptoms
2=Not having depressive symptoms.

Caregiver substance  Alcohol dependency or drug dependency Parent or
abuse 1=Alcohol OR drug dependency indicated caregiver self-
2=Neither alcohol nor drug dependency report

Dichotomous variable. Using these two NSCAW
calculated dependency variables (alcohol
dependency, drug dependency), researcher coded all
caregivers reporting either alcohol or drug
dependency as 1.

Parental responsivenessHome Observation for Measurement of the Observations

to child Environment Short Form (HOME-SF; Caldwell & by NSCAW
Bradley 1984), converted to proportion of items Withegearch
positive responses

Continuous variable (range 0 — 1) assistant
Learning stimulation HOME-SF (Caldwell & Bradley, 1984) converted t®arent or

proportion of items with positive responses. caregiver self-

Continuous variable (range 0 — 1) report

Physically assaultive ~ Conflict Tactics Scale — Parent-Child (CTS-PC,; Parent or
behaviors toward the  Straus, Hamby, Finkelhor, Moore, & Runyon, 1998)caregiver

child Total physical assault scale, Continuous variable.
Neglectful behaviors CTS-PC (Straus, Hamby, Finkelhor, Moore, & Parent or
toward the child Runyon, 1998), Neglect scale, Continuous variable caregiver
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Table A.1. Variables and measurement summary , Continued

Concept / Variable

M easur ement Sour ce of
I nformation

Broader Caregiving Environment

Domestic violence

Low Income

Conflict Tactics Scale (Straus, 1979). Partner Parent or
threw something at the caregiver; pushed, grabbed g4regiver
shoved the caregiver; slapped, kicked, bit or hit the
caregiver with their fist; hit or tried to hit the
caregiver with something, beat up or choked the
caregiver, threatened the caregiver with a knife or gun
or actually used a knife or gun on the caregiver.

Household income at Wave 1, categorical treated d&arent or
continuous, with 11 categories: caregiver

1: <5k 7: 30,000 to <35,000

2: 5,000 to <10,000  8: 35,000 to <40,000

3: 10,000 to <15,000 9: 40,000 to <45,000

4: 15,000 to <20,000  10: 45,000 to <50,000

5: 20,000 to <25,000 11: >=50,000

6: 25,000 to <30,000

I nvolvement with child welfar e services

Outcome of initial

investigation or
assessment

Receipt of child welfare

services

Cumulative Risk
Number of risks in the
caregiver environment

1=Yes, Substantiated or indicated Caseworker
2=No, neither substantiated nor indicated, or Other,

including low, medium, or high risk (reference group)

Child setting/services Caseworker
1=In home, no services and parent,
2=In home, services NSCAW team
Number of risk factors, of the following: Variable

1. Child maltreatment calculated for
2. Child has chronic health problem (Biomedical current study,

risk condition) based on
Minority status responses
Caregiver substance abuse from

Caregiver depression (mental health problem) caseworker
Young Caregiver and caregiver.
Single Caregiver

Low Caregiver Education

Domestic violence in the past year

10 4 or more children in the home

11. Living in poverty

Categorical and continuous variables were

dichotomized prior to counting the number of risks.

©COoNOO AW
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Table A.1. Variables and measurement summary , Continued

Concept / Variable M easur ement Sour ce of
Information

Additional Variables

NSCAW Identifier Unigue number assigned to each case in data set

Weighting variables National Weights calculated for NSCAW sampl

Geographic variables - Sample Stratum

- NSCAW primary sampling unit identifier

Table A.2 Variables and measures: Detailed list

Concept / Variable M easur ement Sour ce of NSCAW
Information Variable Name

Sample Selection (Wave 1)
Child age 2 or 3 Child age reported at baseline A&CQerived chdAgeY
variable, based on
reported DOBs
from primary
caregivers and

caseworkers
(discrepancies
resolved by
NSCAW team)
Child remained home Child Setting/Services, selecting all NSCAW derived chdSet
after investigation children with one of the following two variable, based on
values: caregiver and
1=In home, no services caseworker report
2=In home, services (discrepancies
(excludes foster home, kin care setting,resolved by
etc.) NSCAW team)
Child alleged to have Primary type of alleged maltreatment, NSCAW derived chrabuse
experienced neglect selecting only two values: variable, based on

4 ="Physical Neglect didn't provide" caseworker report
5 ="Neglect - no supervision"

Outcome Variables: Trajectories (Wavel, 3, 4 and 5)

Child Externalizing Child Behavior Checklist (CBCL; Parent or Age 2-3
Behaviors Achenbach, 1991), two versions, for agearegiver Raw:
2-3; and 4-18 PTC_EXT
Externalizing scale, Continuous variable TC3_EXT
TC4_EXT
Both raw scores and standard scores TC5_EXT
examined for descriptive analyses.
Standard:
Standard scores used for outcomes in PTC EPT
LCGA. TC3_EPT
TC4_EPT
TC5_EPT
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Table A.2 Variables and measures: Detailed list, Continued

Concept / Variable

M easur ement

Sour ce of
Infor mation

NSCAW

Variable Name

Child Internalizing
Behaviors

Time Varying Co-variate for the Latent Class Growth Analysis (Waves 3, 4 and 5)
1=Caregiver change occurretlfies

move to kinship care, foster care, other

settings); 0=No change, or ambiguous.

Dichotomous variable, indicating

whether or not there was a change in

Change in caregiver

Child Behavior Checklist (CBCL;

Parent or

Achenbach, 1991), two versions, for agearegiver

2-3; and 4-18

Internalizing scale,
Continuous variable

Both raw scores and standard scores
examined for descriptive analyses.

Standard scores used for outcomes in

LCGA.

caregiver between Wave 1 and Wave 3,

Wave 3 and Wave 4, or Wave 4 and

Wave 5.

Age 4 and up

Raw:
PBC_EXT
BC3_EXT
BC4_EXT
BC5_EXT

Standard:
PBC_EPT
BC3 _EPT
BC4 _EPT
BC5 EPT

Age 2-3
PTC_INT
TC3_INT
TC4_INT
TC5_INT

Standard:
PTC_IPT
TC3_IPT
TC4_IPT
TC5_IPT

Age 4 and up

Raw:
PBC_INT
BC3_INT
BC4_INT
BCS5_INT

Standard:
PBC_IPT
BC3_IPT
BC4_IPT
BC5_IPT

CgChw13
CgChw34
CgChw45s
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Table A.2 Variables and measures: Detailed list, Continued

Concept / Variable M easur ement Sour ce of NSCAW
I nfor mation Variable Name

Independent Variablesfor the M ultinomial Regression Analyses, Descriptive Data, and/or
Cumulative Risk (Wave 1)
Child characteristics

Gender 1=Male Parent or chdGENDR
2=Female caregiver
Dichotomous variable
Racial or ethnic 1=Minority (Black, Hispanic, Other) Parent or chdRACEH
minority 2=White, Non-Hispanic caregiver

Recoded the NSCAW race or ethnicity
variable (chdRACEH), which included:
1=White, Non-Hispanic
2=Black, Non-Hispanic,

3=Hispanic,

4=0ther
Chronic health 1=Yes Parent or chdCHRON
problem 2=No caregiver

Dichotomous variable

Parent and Parenting Characteristics
Caregiver age Age in years (at baseline) Parent or PCGVRAGE
Continuous variable caregiver
Depressive symptoms  World Health Organization Caitpo  Parent or PDP1A
International Diagnostic Interview caregiver PDP1AA
Short-Form-CIDI-SF (Kessler, PDP1BA
Andrews, Mroczek, Ustun & Wittchen, PDP1CA
1998); Dichotomous variable, PDP1DA
1=Having depressive symptoms PDP2A
2=Not having depressive symptoms. PDP2AA
PDP2AB
See text for complete definition. PDP2AC
PDP2AD
PDP3A
PDP3AA
PDP4A
PDP5A
PDP6A
PDP8A
PDP8AM
PDP8AY
PDP8BA
PDP8CA
PDP8DA
PDP8EA
PDP9A
PDP9AA
PDP9BA
PDP9CA
PDP10A
PDP10AA
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Table A.2 Variables and measures: Detailed list, Continued

Concept / Variable M easur ement Sour ce of NSCAW
Information Variable Name
PDP10AB
PDP10AC
PDP10AD
PDP11A
PDP11AA
PDP12A
PDP13A
PDP14A
PDP16A
PDP16AM
PDP16AY
PDP16BA
PDP16CA
PDP16DA
PDP16EA
Caregiver substance Alcohol dependency or drug Parent or PAD_ALDP
abuse dependency caregiver self- PDD_DRDP
1=Alcohol OR drug dependency report
indicated
2=Neither alcohol nor drug dependency
Dichotomous variable
NSCAW created two variables, one
indicating alcohol dependency and one
indicating drug dependency, based on a
series of questions about drug and
alcohol use and frequency in the last 12
months. Using these two NSCAW
variables, researcher coded all
caregivers reporting either alcohol or
drug dependency as 1.
Parental Home Observation for Measurement of Parent or Age 0-2
responsiveness to the Environment Short Form (HOME- caregiver self- PlO1C
child SF; Caldwell & Bradley 1984), report and PIO1E
converted to proportion of items with  observations by PIO1G
positive responses NSCAW research PIO2F
Continuous variable (range 0 — 1) assistant P102G
Age 3-5
P1O4B
PIO4C
PIO4D
PIO4E
Learning stimulation HOME-SF (Caldwell & Bradley984) Parent or Age 0-2
converted to proportion of items with  caregiver self- PHO2A
positive responses report and PHO3A
Continuous variable (range 0 — 1) observations by PHO5A
NSCAW research PHOGBA

assistant
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Table A.2 Variables and measures: Detailed list, Continued

Concept / Variable M easur ement Sour ce of NSCAW
Information Variable Name
Age 3-5
PHO16A
PHO17A
PHO19A
PHO26A
PHO27A
Physically assaultive Conflict Tactics Scale — Parent-Child  Parent or PDS_ATPR
behaviors toward the (CTS-PC; Straus, Hamby, Finkelhor, caregiver
child Moore, & Runyon, 1998), Total
physical assault scale, Continuous
variable
Neglectful behaviors CTS-PC (Straus, Hamby, Finkelhor,  Parent or PDS_NGPR
toward the child Moore, & Runyon, 1998), Neglect scalecaregiver
Continuous variable
Broader Caregiving Environment
Domestic violence Domestic violence was measuredyus Parent or PDV1A
data collected with the Conflict Tactics caregiver PDV2A
Scale (Straus, 1979). Caregivers were PDV3A
identified as experiencing domestic PDV4A
violence if they reported that their PDV5A
partner did any of the following: threw PDV6A
something at the caregiver; pushed, PDV7A
grabbed or shoved the caregiver; PDV8A
slapped, kicked, bit or hit the caregiver PDV9A
with their fist; hit or tried to hit the
caregiver with something, beat up or
choked the caregiver, threatened the
caregiver with a knife or gun or actually
used a knife or gun on the caregiver.
Low Income Household income at Wave 1, Parent or pin2a
categorical treated as continuous, wherearegiver
1: <5k
2: 5,000 to <10,000
3: 10,000 to <15,000
4: 15,000 to <20,000
5: 20,000 to <25,000
6: 25,000 to <30,000
7: 30,000 to <35,000
8: 35,000 to <40,000
9: 40,000 to <45,000
10: 45,000 to <50,000
11: >=50,000
Involvement with child welfare services
Outcome of initial 1=Yes, Substantiated or indicated Caseworker CCI10A

investigation or
assessment

(reference group)

2=No, neither substantiated nor
indicated, or Other, including low,
medium, or high risk

165



Table A.2 Variables and measures: Detailed list, Continued

Concept / Variable M easur ement Sour ce of NSCAW
Information Variable Name
Recoded from original variable, which
included
1=Substantiated
2=Indicated
3=High risk
4=Medium risk
5=Low risk
Receipt of child Child setting/services Caseworker and chdSet
welfare services 1=In home, no services parent, resolved
2=In home, services by NSCAW team

Dichotomous variable

Cumulative Risk
Number of risks in the Number of risk factors, of the following: Calculated

caregiver environment variable, based on
12. Child maltreatment responses from
13. Child has chronic health problem caseworker and
(Biomedical risk condition) caregiver.

14. Minority status

15. Caregiver substance abuse

16. Caregiver depression (mental
health problem)

17. Young Caregiver

18. Single Caregiver

19. Low Caregiver Education

20. Domestic violence in the past year

21. 4 or more children in the home

22. Living in poverty

Categorical and continuous variables
were dichotomized prior to counting the
number of risks.

Additional Variables

Unique number NSCAW ldentifier NSCAWID

assigned to each case

Weighting variables National Weights NANALWT
- Wavel NANLW345
- Waves 3,45 NANALWTS
- Wave5b
Geographic variables STRATUM

- Sample Stratum (9 stratum,
including 8 large states and 4 9
stratum that includes cases from NSCAWPSU
remaining states)
- NSCAW primary sampling unit
identifier (92 PSU's; but definition
of values not listed)
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Appendix B. Missing Data Analyses

TableB.1. Missing data analyses: Comparison of cases included in the analyses versus
cases excluded from the analyses due to missing data

Caregiving  Child Welfare  Cumulative  Child Welfare

Environment Services Risk Services
Model Model Model controlling for
Cumulative Risk
N Included 178 177 179 178
N Excluded 58 59 57 58
Variable Ad;. p- Ad;. p- Ad;. p- Ad;. p-

Wald F value Wald F value Wald F value Wald F value

Child Characteristics

Gender 0.766 0.385 0.778 0.381 0.351 0.556 0.197 0.659
Racial or Ethnic Minority 0.242 0.624 0.257 0.614 0.034 0.855 0.013 0.908
Chronic health problem 2.627 0.110 2.639 0.109 2.138 0.148 1.942 0.169
Parent and Parenting

Characteristics

Caregiver Age 0.14 0.712 0.13 0.722 0.24 0.629 0.67 0.418
Single caregiver 0.498 0.483 0.487 0.488 0.728 0.397 0.372 0.544
Low caregiver education 2.553 0.115 2.579 0.113 1.899 0.173 1.462 0.232
Broader Caregiving

Environment

Number of children in 0.29 0591 031 0581 0.06 0.815 0.93 0.339
HH

Income 542 0.023* 546 0.023* 5.81 0.019* 2.18 0.146
Child Welfare Services

Outcome of investigation 1.022 0.316 1.022 0.316 2.491 0.119 0.552 0.460
or assessment

Receipt of ongoing child 0.029 0.866 0.037 0.848 0.094 0.760 0.153 0.697
welfare services (in

home)

*p<.05; Multiple R-square for income was 0.039 (caregiving environment and child
welfare services models) and 0.043 (cumulative risk model)
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Appendix C. Cognitive Development

Cognitive development was one of the outcomes the researcher planned to
examine as part of the dissertation. The latent class growth analysesoweducted, but
the cognitive results are presented in the Appendix due to serious concerns with
measurement. Due to the measurement concerns and their effect on LC@A mesul
further analyses were conducted with cognitive data. This Appendix provides the
literature review for cognitive development, a summary of the cognitiesunes used
and the results from the LCGA analyses.
Prevalence of Cognitive and L anguage Delays among Y oung Neglected Children

Children who experience neglect in their early years are at high risk for poo
developmental outcomes, exhibiting more cognitive delays (Hildyard & Wolfe, 2002;
Shonkoff & Phillips, 2000), problems with language development (Hildyard & Wolfe,
2002; Katz, 1992), aggression (Hoffman-Plotkin & Twentyman, 1984), and poor
academic performance (Eckenrode, Laird, & Doris, 1993; Kendell-Tacketk&nifade,
1996) compared to their peers who were not maltreated. Although the rate of cognitive
delay specific to neglected children age 2 and 3 years old has yet to be published,
cognitive and language delays are known to be prevalent among young children who
have been investigated by child welfare services nationally — the magbvityom have
been identified as neglected (NSCAW, 2005). Almost one-third (30.4%) of the youngest
maltreated children, age 36 months and younger, have extremely low cogroties &
standard deviations below the mean) as measured by the Batelle Develdpment
Inventory (BDI), and 13.8% of the children have extremely low scores on landibge s

as measured by the Preschool Language Scale (PLS-3) (Casanueva& Rioggisen,
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2008). An NSCAW study focusing on children age 2 to 5 documents delays in cognitive
skills (10 to 33%) and language development (10 to 17%) among children remaining
home after investigation, depending on age (age 2 and younger vs. ages 3 to 5) and case
status (active child welfare case or not) (Stahmer et al., 2005). Compared to tié gene
population, these young children involved with child welfare services exhibit higesr r
of cognitive and language problems (Stahmer et al., 2005) and behavior problems (Burns
et al., 2004; Stahmer et al., 2005) than children in the general population. These
developmental problems appear to persist over time (Barth et al., 2008; McCrae, 2009).
Infants and toddlers investigated for neglect, compared to physical or sexualrabys
be particularly vulnerable to persistent problems, as evidenced by the gkeiteood
of receiving special education services once they reach school-age (Seghb&
McCrae, 2010).
I mpact of Early Developmental Problems

When the caregiving environment does not nurture the growth and development
of young children they are likely to fall behind developmentally, which mayseet t
course for an array of long-term consequences (Shonkoff & Phillips, 2000). Ressarc
in the field of neuroscience suggest that early adversity — including abuse &l xeg
may affect the development of neural processes such as attention- and eagutiatory
abilities, which in turn may affect behavior and cognitive developmentattosijes
(Shackman et al., 2008). The early development of children’s cognitive, language, and
socio-emotional skills influences their school readiness and early acaaighegement
(Snow, 2006). Children experiencing maltreatment very early in life exhibérlow

cognitive functioning at age 6 compared to those maltreated more recendil as w

169



children who have not been maltreated (Erickson, Egeland, & Pianta, 1989). When
children fall behind early in life, this sets the course for long term acad#rggles and
poor long-term educational outcomes (Shonkoff & Phillips, 2000).

Consistent with the developmental literature, young maltreated children with
many risk factors are likely to face early developmental delays and bepangd for
school when they enter kindergarten (Barth et al., 2008). Once neglected chidren a
school, they are more likely to earn lower grades (Eckenrode et al., 1993; Kendell
Tackett & Eckenrode, 1996) and score lower on standardized academic testsr{Hsldy
Wolfe, 2002) compared to non-maltreated children. Not all neglected children will
experience these negative outcomes, but as a group young neglected claldtengir
risk of cognitive and behavioral problems and their consequences.
Servicesto Support Development of 2- and 3-year-old Neglected Children

Fortunately, intervening with children at risk early in life can set atrildm a
positive course of development and improve long-term outcomes (Engle & Black, 2008;
Shonkoff & Phillips, 2000). Several federally funded programs provide services for
children at risk of developmental problems, including the Individuals with Disebil
Education Act Part C (early intervention) and Part B (special education ldrechage 3
and older). Early education programs such as Head Start have demonstrated reductions
in the need for special education and grade repetition (Anderson et al., 2003), and other
high quality early childhood education programs such as the Abecedarian Pregect ha
demonstrated both short-term and long-term impact on cognitive and academesabiliti
among low-income families (Campbell & Ramey, 1994; Campbell, Pungello, Miller-

Johnson, Burchinal, & Ramey, 2001). Unfortunately, very few young children involved
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with child welfare services receive early intervention or special educsgirvices (Barth
et al., 2008; Casanueva, Cross, & Ringeisen, 2008; NSCAW, 2005; Stahmer, et al, 2005).
Literature

Normative and Atypical Cognitive Development of Young Children

Cognitive development is a process beginning in infancy involving a person’s
ability to acquire and use knowledge. It “refers to the manner in which peopledearn t
think, reason, and use language. Cognition involves a person's intelligence, perceptual
ability, and ability to process information” (Berman, Kozier, Erb, & Sny2@08, p.
356). The environment that a child interacts with is key to unlocking the growth of a
child’s mind (Bruner, 1964). Infants have an innate information processing system
which, with exposure to the physical and social environment around them, develops
gradually and continually (Cohen & Cashon, 2006). There is an incredible growth in
cognitive skills between birth and elementary school involving a progressionlisttiséi
build upon each other. Individual development varies tremendously, with children
having strengths in different areas and following diverse developmental gathwa
(Vallotton & Fischer, 2008).

Early language and intelligence are key aspects of cognition referepssdadly
in the literature, each interrelated with other aspects of cognition (i.esppierg,
memory, reasoning, etc.). Language refers to symbolic human comnamicat,
speech, writing, signs) and serves as a key conduit to convey thoughts (expressive
language) and receive information (receptive language; Ellis, 2008; Feldmassickle
2008). Language development requires coordination of several aspects of cognition

including attention, visual and auditory processing, and memory (Ellis, 2008). At the
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same time language contributes to other areas of cognitive development, prtheding
building blocks for complex cognition (Ellis, 2008). As children acquire language they
gain ways to organize their experiences, progressing from the ability te sheple
representations of their environment based on concrete objects (i.e., “I like blocks”)
complex representations inclusive of abstract thinking (Bruner, 1964; Feldman &
Messick, 2008). Early language skills are predictive of later language(§lalthnan &
Messick, 2008; Rescorla, 2002), suggesting some constancy in language development
over time. Early language skills are also predictive of scores on cogngis€@arson et

al., 1998), as well as reading skills (Hayiou-Thomas, Harlaar, Dale, & Plomin, R6&0;
Burchinal, & Roberts, 2004; Rescorla, 2002) and academic performance (Kastner, May,
& Hildman, 2001) in middle elementary school. Among child welfare involved children,
low language scores early in life are associated with special edupiicement once
children are in school- an indicator of developmental need (Scarborough & McCrae,
2010). Despite these relations, it is important to note that each child develepasndift
Many children who face early delays catch up on language developmentoeand

early language delay does not necessarily indicate other cognitive dedaiger{, Klee,
Perry, Muskina, & Donaghy, 1998).

Intelligence — another key aspect of cognition — has been conceptualizegyin ma
ways, with many different operational and “real” definitions (Sternbergfr{an, &
Grigorenko, 2008). Taking these many definitions into account, intelligenceaigner
refers to what you know, how you think, and your ability to learn from experience and
adapt to your environment (Sternberg et al., 2008). Intelligence tests ahg wgele to

compare the cognitive abilities of same-age children. Intelligerwresare variable in
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the preschool years, but during the school years individual children’s scores tend to be
stable compared to their same-age peers when measured repeatedly o\ofiithe (
Caspi, Harkness, & Silva, 1993). For a small subset of children, though, profound life
changes may impact intelligence test scores, albeit usually in modeshies (Moffitt et
al., 1993). Whether or not change occurs, and how much, varies from one child to the
next (Moffit et al., 1993). In summary, cognitive skills — including language and
intelligence — are developed continually over time, influenced by the chitdimction
with the caregiving environment, and early development sets the course for dearglopm
throughout childhood.
Cognitive Trajectories of Maltreated Children

Researchers suggest that early development sets the stage fog lifelon
development, and neglected children are at risk of poor outcomes (Shonkoff & Phillips,
2000). Developmental studies of neglected and other maltreated children show lower
levels of functioning compared to non-maltreated high-risk children beginniogdd®
months, followed by a decline in intellectual functioning compared to their peeugthr
the toddler and preschool years (Erickson et al., 1989). At age 6, neglected children
performed poorly on cognitive tests assessing comprehension, vocabulary and other
cognitive skills, earning lower scores than children who were not maltreateelywthos
were sexually abused, and those whose parents were psychologically uravailabl
(Erickson et al., 1989). More recent evidence from the child welfare litenatavides
evidence that abused and neglected children are at high risk of facing codelidiys,
language delays, and academic problems at various stages of childhood, sgiggesti

possible problematic trajectories over time. On average cognitive fumgiisnliower
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than the normative population in maltreated children age 36 months and younger
(Casanueva, Cross, & Ringeisen, 2008), among preschool children (Stahmer et al., 2005),
and among maltreated school-age children (Crozier & Barth, 2005). Neglectedrchildr
in particular score lower on academic tests (Hildyard & Wolfe, 2002) and@aer
grades (Eckenrode et al., 1993; Kendell-Tackett & Eckenrode, 1996) compared to non-
maltreated children. Taken together, it seems likely that children nedjksntiy in life
may be at risk of early cognitive challenges that persist over timeth¥ eievelopmental
paths of individual children vary considerably (Vallotton & Fischer, 2008), and not all
maltreated children have low scores. There are likely subgroups of eegtbaddren
following distinct developmental paths, some normative and some problematic. The
actual, varying cognitive trajectories of neglected children — and the pioypof
children following problematic and normative trajectories — have not yet bptrexin
the literature.
Factor s Affecting Cognitive Development of Young Maltreated Children

Child characteristics. Language development differs slightly for boys and girls,
although receptive skills are similar; on average boys develop exprissiuage skills
(i.e., speech) somewhat more slowly than girls (Reynolds & Goldson, 2009). On the
other hand, intelligence scores — as measured by the Kaufman Brief Int#ligest (K-
BIT) — are similar for males and females (Kaufman & Wang, 1992). No signtfi
gender differences in cognitive or academic measures — including KviiirBattery of
Achievement (MBA) math, and MBA reading — were observed among boys and girls in

the national NSCAW study (Crozier & Barth, 2005).
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There have been mixed findings regarding a relationship betweeand child
development as measured by standardized tests. In some studies AfricazaAme
children score lower on average on language development than white children, but these
differences are small and are likely to be explained by greatergmeeeaof low socio-
economic status, a factor consistently associated with lower language €tomblin,
Records, Buckwalter, Xuyang, Smith, & O'Brien, 1997). Similarly, race hasib&ed |
to lower scores on the K-BIT, but the difference was only about half of a standard
deviation for the youngest children, age 4 to 7 (Kaufman & Wang, 1992). In the national
NSCAW sample of families referred to child welfare services — theestatrce for the
current study — African American school-age children were more likedgdee lower on
the K-BIT than their white counterparts, but the children had similar reading ahd ma
scores in the MBA (Crozier & Barth, 2005).

Parent and parenting characteristics. Preschool children of adolescent parents
are more likely to have cognitive delays than children of older parents, and these
problems increase over time (see review, Coley & Chase-Lansdale, 1998). iinmaddit
maternal age, maternal depression is related to cognitive development.

Maternal depression has been linked to adverse developmental outcomes among
young children in numerous studies, as documented in several reviews of thediteratur
(Lochman et al., 2008; Sohr-Preston & Scaramella, 2006; Stacks, 2005). Before age 2
children of depressed and non-depressed mothers may have similar cognigse ®ator
by age 3 children of untreated depressed mothers score lower on cognitivehsoores t
their peers (Cichetti, Rogosch, & Toth, 2000). In a nationally representative sample,

young children age 28 to 50 months (approximately age 2 through 4 years) had lower
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cognitive scores when their mothers reported either moderate or sepegssive

symptoms, compared to children with non-depressed mothers (Petterson & Albers, 2001).
Similarly, maternal mental health, including depression, was linked to lowbarstates
among child welfare involved school-age children, although there was no relaton wi
intelligence (K-BIT) scores (Crozier & Barth, 2005). Very earlyfa ihaternal

depression may impact cognitive development as depressed mothers tend to be less
responsive in their parenting, use less infant-directed speech, provide less faaguent
positive physical touch (affecting neural development), and provide lessaattent

reinforce exploration and manipulation of objects and early attempts at speadimg-(
Preston & Scaramella, 2006). During toddlerhood depressed parents are l\e$s like

join their children in symbolic play and less likely to read to the children (drfoea

shorter periods and engage less in conversation), and thus may not support and stretch
their children’s cognitive and language development as much as non-depredsad mot
(Sohrs-Preston & Scaramella, 2006). Treatment of depressed mothers and theas-toddl
helping to improve communication and interaction — may promote typical cognitive
development and prevent decreases in age-expected cognitive scores assibiciated w
maternal depression (Cichetti et al., 2000).

Parenting behaviors that are coercive, negative or otherwise harsh, abusive or
neglectful are linked to slower cognitive and language development in childrengY
children, ages 3 to 6, scored lower on cognitive (Stanford-Binet Intelegéoale and
Merrill-Palmer Scale of Mental Tests) and language (Peabatiyr®iVocabulary Test)
tests when they were the subject of confirmed reports of abusive or ndgtecenting,

compared to non-maltreated children of similar income (Hoffman-Plotkin & Tyuweant,
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1984). The link between maltreatment and cognitive and language scores persiats bey
the effect of poverty as demonstrated in multiple studies (Cicchetti, 2004;driekal.,
1989). However, in at least one study neglect did not predict cognitive delays after
controlling for several risk factors, including SES and maternal depressiohigh-gask
group of urban preschoolers (Dubowitz et al., 2002).

Broader caregiving environment. Cognitive-language problems may emerge
very early in life for children living in poverty, affecting long-term wiading (Engle &
Black, 2008). Poverty has been linked to lower cognitive scores among youngrchildr
between 28 and 50 months in a nationally representative sample of women pregnant in
1988 (Petterson & Albers, 2001). Persistent poverty (poverty at baseline and follow up)
had a large effect on cognitive skills for girls, and was also related to tmgeitive
scores for boys (Petterson & Albers, 2001). The relation between povertygmiiveo
skills has also been documented in a national sample of child welfare involved children.
Specifically, children referred to child welfare services who weradiim poverty scored
lower on tests of intelligence (K-BIT), math, and reading compared to childreelf
involved children not living in poverty (Crozier & Barth, 2005). Poverty also effects
language ability. Three-year-old children in families with low incomes ltaver levels
of language ability than higher income children (Berger, Paxson & Wald{2@@®), and
young low-income children are more likely to have a slower rate of lgegua
development and more language delays (Feldman & Messick, 2008).

Cumulative environmental risk during the first year of life has been assdbcia
with lower 1Q scores in 4-year-old children (Sameroff, Seifer, Bar&zas, &

Greenspan, 1987). An accumulation of risk factors has also been linked with lower levels
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of language ability (measured by PLS-3) among low-income 3-yeahidtien
(Stanton-Chapman, Chapman, Kaiser, & Hancock, 2004). Among school-aged
maltreated children, performance on cognitive measures (i.e., Mini Baftery
Achievement (MBA) reading and math) worsened significantly as the numbsk of
factors increased (Crozier & Barth, 2005).
Resear ch Questions

This portion of the study aims to identify the number, shape, and size of
subgroups of children following distinct developmental trajectories for cognitive
functioning. The research questions, listed below, pertains to children whosedamil
were referred to child welfare services for neglect when the childeem age 2 or 3
years old and who remained home after investigation.

3) How many distinct trajectories (paths) of cognitive development—receptive
and expressive language before age 4, and verbal and non-verbal intelligenc
thereon—do subgroups of these young children follow?

4) What shape are these trajectories (i.e., linear, cubic, quadratic)?

5) What proportions of children follow normal and problematic trajectories?

6) Is there a relation between membership in problematic cognitive and
problematic behavioral trajectory groups?

In general, it is hypothesized that some of these young children may be dayelopi
cognitive/language skills at a normal rate, whereas others may sosidarably lower
and progress at a slower rate of cognitive and language development. bnaddsi
hypothesized that children in a highly problematic behavior group may also be in the

lowest scoring cognitive subgroup.
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Methods
Cognitive Measures

Cognitive skills will be measured by combining two measures, the Preschool
Language Scale-3 (PLS-3; Zimmerman, Steiner, & Pond, 1992) for ages 2 arsdaé@yka
the Kaufman Brief Intelligence Test (K-BIT; Kaufman & Kaufman, 19@0)children 4
and older in following waves. Multiple measures are needed because the sty foll
children from a very young age — when language skills are a key indicatagruftive
ability — to school age when broader measures may be used (i.e., the K-BIT rigginni
age 4). Both early language skills (Hayiou-Thomas et al., 2010; Kastiegr2€i04 ; Poe
et al., 2004) and intelligence test scores (as measured by the K-BIT; Ka&ifma
Kaufman, 1990) represent aspects of cognitive skills, and both are correldted wit
academic achievement; thus they provide a reasonable estimate ofvecghiils for the
purpose of this study. Both scales include a measure of expressive lareyagssive
communication on the PLS-3 and expressive vocabulary on the K-BIT), further linking
the measures. Standardized scores will be used in order to provide an estimate of
cognitive ability compared to other children in the same age range, and tatmipta
for the use of two different measures.

Rather than assuming the PLS-3 and K-BIT measures complement each other in
assessing cognitive ability at various ages, preliminary analysesconducted to assess
the degree to which the measures correlate in this sample when both measures ar
available. The scores were examined to determine whether or not therg eoasiatent
patterns across scales that may affect results (e.g., if PLS-3 secerewer than K-BIT,

then changes over time may be due to the measure rather than actual dewalopme
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change). Three sets of analyses were conducted (see Data AnalyslSTGA,
Specifying cognitive LCGA models) and results compared to determine wioethet
similar patterns emerged. The correlations among the two measures and theésoospa
of LCGA models using different combinations of the measures are descrilbed in t
Results section.

The PLS-3 measures early expressive communication and auditory
comprehension skills in children ages 5 and younger and has been standardized for boys
and girls using a representative sample stratified by parent emtutsatel, geographic
region, and race (Zimmerman, Steiner, & Pond, 1992). The PLS-3 has been shown to
have acceptable internal consistency (87 on the total score), high test-re-test
reliability (.91 to .94 for the total score), and good inter-rater relialfi® correlation
for 89% of raters; Zimmerman, Steiner, & Pond, 1992). The PLS-3 is an observational
measure with two subscales, Auditory Comprehension and Expressive Communication.
Raw scores, standard scores, and percentiles are available in thefdatsset subscale
and the total scale, calculated by the NSCAW Research Team. Thangtzde
standard score will be used in the current study. The normative mean for the PLS-3 is
M=100 SD=15). Itis important to note that a study assessing the performance of low-
income African American children on the PLS-3 found that this group scored
significantly lower M=86.09,SD=12.79) than the norm, as did a smaller comparison
group of low-income white children (M=88.20, SD=13.24) (Qi, Kaiser, Milan,

Yzquierdo, & Hancock, 2003). The PLS-3 is still considered a reliable and valid measur
of language development for low-income African American children, but sestudtuld

be interpreted with caution (Qi et al., 2003). A conservative cutoffSid Below the
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mean will be interpreted as a significant delay (Qi et al., 2003) for thergyihoay-
income NSCAW population. This conservative cutoff also helps address concerns with
data collection which necessitated estimation of scores for children fon Wgoskip
pattern was incorrectly administered for this measure (Richard Bartionaér
communication, November 2010).

The K-BIT measures verbal and non-verbal intelligence of children age 4 and
older (Kaufman & Kaufman, 1990). The K-BIT is administered directly wie child in
two sections: the verbal section assesses the child’s knowledge of words aradribes
(non-verbal) measure the child’s ability to perceive relationships andiengmalogies.
The K-BIT has been normed using a nationally representative samplieestiayi
gender, socio-economic status, race/ethnicity, and geographic region (lKatafma
Kaufman, 1990). The K-BIT is not a comprehensive measure, but this brief measure of
cognitive functioning is reliable and valid, including validity for screening young
children (Lichtenberger, Broadbooks, & Kaufman, 2000). The K-BIT is significantly
correlated with achievement tests (Lassiter & Bardos, 1995; PrewetiZaftery,
1993). The composite and subscales have good internal consistency and test-retest
reliability (Kaufman & Kaufman, 1990; Lichtenberger et al., 2000). In the NSCAW
sample the composite score yielded good internal consistercy8é), with adequate
internal consistency on the verbal (.76) and non-verbal (.79) subscales (NSCAW, 2007).
Raw scores were computed and converted to standard scores by the NSCAW team. The
standardized scale has a mean of 100 and a standard deviation of 15. Children scoring 85
or above are within normal range of intelligence, while children scoriroyv#$ should

receive more comprehensive assessment. For the purpose of this study, stehtons
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with the planned interpretation for the PLS-3, a more conservative cut-off of 2 SD below
the mean (scoring 70 or below) will be interpreted as a significant cogdgiay. The
composite score from the K-BIT will be used to assess cognitive skills fdremiage 4
and older during Waves 3, 4 and 5 in the current study.
LCGA Analysesfor Cognitive Trajectories. Specifying the Models

Due to the use of two distinct measures of cognition over the five to six years,
three sets of cognitive models were run on an exploratory basis: K-bit sodyekiring
Waves 3, 4 and 5; PLS-3 scores at Wave 1 combined with K-BIT scores for Waves 3, 4
and 5; and PLS-3 scores at Waves 1 and 3 combined with K-BIT at Waves 4 and 5 (Table
C.1). First, four linear LCGA models (2-class, 3-class, 4-class, and$-olare
specified for each set of cognitive scores. Next, a time varying ete/acaregiver
change, was added to each of these models. Finally, a quadratic term was add2d to the
models (with and without TVC'’s) to test the possibility of a curvilinear shageeof t
trajectories. Thus, a total of 48 LCGA models for cognition were estimagsdltR for
each set (KBIT only; PLS-3 W1/KBIT W3, 4, 5; and PLS-3 W1-3/KBIT W4-5) were
compared to see if similar results emerged.

TableC.1. Number of LCGA Models Run for Each Developmental Trajectory

Cognitive Skills®

LCGA models KBIT PLS3W1I; PLS3W1&3;
(2, 3, 4, &5 classes) W3-5 KBIT W3-5 KBIT W4&5
Linear 4 4 4
Linear with TVC 4 4 4
Quadratic 4 4 4
Quadratic with TVC 4 4 4
Total Number of LCGA Models 16 16 16

TVC=Time varying covariate. The time-varying covariate was caregivenge at
Waves 3, 4 and 5.

ACognitive skills data were run 3 different ways, due to a change in measureasmever t
See text for explanation.
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Results

I dentifying Subgroups of Children Following Distinct Cognitive Development
Trajectories: LCGA Results

Cognitive scores. Cognitive trajectories were modeled for this dissertation, but
several challenges arose due to age-appropriate instrumentation clrachgdsmited
number of data points available for each instrument. Cognitive data for theseeseas
are presented in the tables below and discussed in this section.

In the NSCAW study different cognitive measures were completed atatiff
age ranges, and at certain ages more than one age-appropriate measuremstsradmi
Table C.2 provides the number and percent of children in the current study cohort
(n=236) completing the Preschool Language Scale (PLS-3), the Kaufnedn Bri
Intelligence Test (K-BIT), and both instruments. The majority of childneghe current
sample (n=236) completed the PLS-3 at Wave 1 (89.0%) and Wave 3 (78.8%), but more
children completed the K-BIT at Wave 4 (83.5%) and Wave 5(79.7%). None of the
children in this cohort were administered the PLS-3 at Wave 5 due to their age.

Table C.2. Number of children completing the PLS-3 and K-BIT assessments at
each wave of the NSCAW study (N=236)

Wave 1 Wave 3 Wave 4 Wave 5
N % N % N % N %
PLS-3 210 89.0 186 78.8 144 61.0
K-bit 1 04 109 46.2 197 835 188 79.7
Both PLS-3 and K-BIT 1 04 107 453 143 60.6 0 0.0

Table C.3 provides average scores for the young children who completed the
PLS-3 and K-BIT at each wave. Scores for the PLS-3 at Waves 1, 3 and 4 fell below the

normative mean (M=100, SD=15), and the difference was significant at each wave
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(p<.0005). The mean difference ranged from -18.19 at Wave 1 to -8.87 at Wave 4.
Compared to findings from a study of low-income African American children (M=86.09,
SD=12.79; Qi et al., 2003), the mean PLS-3 scores for the current sample were
significantly higher (p=.001, p=.013, p=.002 at Waves 1, 3 and 4, respectively). PLS-3
scores for the current sample were also significantly higher than thtose-wfcome

white children in the same study (M=88.20, SD=13.24; Qi et al., 2003) at Wave 1
(p<.0005), but the difference was not significant at Wave 3 (p=.345) and there was a
trend toward significance at Wave 4 (p=.066). Mean scores for the K-BIT in thisesampl
fell below the normative mean (M=100, SD=15), with mean differences rangimg-fr

6.94 points at Wave 3 to -4.2 points at Wave 5. The difference was significant at each

wave (p<.0005) but within 1 standard deviation of the normative mean.

Table C.3. Mean standardized scoresfor children completing PLS-3 and K-BIT

Wave 1 Wave 3 Wave 4 Wave 5
N M SD N M SD N M SD N M SD
PLS-3 210 81.8119.10 186 89.48 18.49 144 91.13 18.96 -- -- --
K-BIT Vocabulary 1 99.00 -- 109 91.0512.53 197 92.5013.56 188 93.02 13.79
K-BIT Composite 1107.00 -- 109 93.06 1450 197 93.59 13.67 188 95.80 13.29

In order to follow the cognitive development of children over the five or six years
of the study, the scores from the two measures were used together. As sdde 0.3,
the average standard scores for the PLS-3 and K-BIT were within a few poiathof e
other at Wave 3 and again at Wave 4. Table C.4 presents the correlations between the
two measures at Waves 3 and 4. The PLS-3 and K-BIT measures have a relabingly st
correlation (above .5) in this sample of young children at both waves, and these

correlations are statistically significant (p<.0005). However, the ebioak were well
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below the .80 benchmark used to test convergent or concurrent validity. Also, the
correlation accounts for only a small percent of the variance (e.g., 25.5% & Pat3l
Language and K-BIT Composite scores). Despite this considerableibmitaCGA

analyses were run on an exploratory basis.

TableC.4. Corrdations between PLS-3 and K-BIT scores, Waves 3 and 4

Wave 3 Wave 4
PLS-3 K-BIT K-Bit PLS-3 K-BIT K-Bit
Total Vocab. Compos. Total Vocab. Compos.
PLS-3 Total Language 1 .601** 505** 1 496** .538**
K-BIT Vocabulary .601** 1 715** 496** 1 .806**
K-BIT Composite S505** [ 715%* 1 .538** .806** 1

**p<.0005

L CGA model selection. Three sets of LCGA models were run, including one
with K-BIT scores only over three waves (Waves 3, 4, and 5), one with PLS-3 scores at
Wave 1 and K-BIT scores at waves 3, 4, and 5, and one with PLS-3 scores at waves 1 and
3 and K-BIT scores at Waves 4 and 5. For each of these, linear, quadratic, lihear wi
TVC, and quadratic with TVC models were run. In each set of 2, 3, 4, and 5-class
models, the BIC and BLRT statistics indicate that the 3-class model fidathdest. In
many of the models, the number of random starts was increased to 100 in order to address
convergence issues, and sometimes warnings about convergence problemsdcantinue
be issued.

Results from the three sets of models were similar, indicating that 2slass

emerged. Two of the thréesets of results are presented below. First, the model with K-

% The model using each measure for two waves isepatrted here for two reasons: 1) the model wi¢h th
PLS-3 for Wave 1 and The K-BIT for the three renrainvaves provides as much consistency across
waves as possible, and 2) because the BIC scortowast for this model.

185



BIT scores only is presented as it is important to examine a model with eangisf
instrumentation across the waves of data, albeit only 3 waves. Second, because havin
four data points was optimal, a model combining the PLS-3 for Wave 1 and K-BIT for
the three remaining waves is also presented.

K-BIT only model. Model fit statistics for the linear and quadratic LCGA
models for cognitive functioning using K-BIT scores only (at Waves 3, 4 and 5) are
presented in Table C.5. The 3-class linear model had the lowest BIC 3@2#€.10,
suggesting the best model fit. The linear shape of the trajectories in tnentiodel were
well-aligned with actual sample means (Figure C.1). In the moddidimie varying
covariates (TVC'’s), the TVC was not significant and thus did not improve the model.
However, entropy was higher for the 3-class quadratic LCGA model (0.735) and
gquadratic model with TVC (0.745) than the 3-class linear model (0.715).

The chi-square test was conducted to test whether or not the 3-class quadratic
LCGA model for K-BIT scores was significantly better than the 3sdiagar model.

When comparing these two models, the chi square value (1.82) was well below the
critical value for 3 degrees of freedom at p=0.005 (12.838) and even at p=.10 (6.251).
Thus, we cannot reject the null hypothesis. Therefore, it is evident that the gquizainati
did not improve the model, supporting our selection of the 3-class linear model. Thus,
when using the K-BIT scores only (Waves 3, 4 and 5), the 3-class linear model fit the

data best.
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Table C.5. Latent class growth analysis model fit statistics for cognitivediajes,
using K-BIT scores for Waves 3, 4, and 5 (N=220)

Number of Log- Lo Mendall BLRT AlC
classes likelihood Rubin
Linear Models
2 -1957.621 65.646 69.70 3931.242
P=0.0361 p<0.0005
3 -1938.890 35.281 37.461
P=0.0046 P<0.0005
4 -1935.466 6.449 6.848 3898.933
P=0.6780 P=0.1538
5n -1928.312 13.476 14.309 3890.623
0.1230 P=0.0128
Quadratic Models
2 -1956.766 -1992.433 71.334 3933.532
P=0.0260 P<.0005
3 -1937.980 35.907 37.571 3903.960
P=0.0457 P<.0005
4 -1930.033 15.190 15.894 3896.066
P=0.3456 P<.0005
5
3-class Models with TVCs™
Linear -1937.889 33.610 35.687 3903.779
with TVC P=0.0101 P<.0005
Quadratic -1936.783 34.012 35.589 3907.567
with P=0.0279 P<.0005

TVCH

BIC

3958.391

3946.443

3948.315

3967.468

3951471

3957.152

3951.290

3965.258

3899.780 3937.110

Sample Size Entropy

3933.039

3902.251

3902.077

3894.442

3935.778

3907.105

3900.109

3906.924

3911.385

adj BIC

0.661

0.715

0.606

0.675

0.665

0.735

0.716

0.720

0.746

AIn the 5-class linear and quadratic models an@thkass quadratic model with TVC the best
loglikelihood value was not replicated even afteréasing the number of random starts to 100.
In the models with time-varying covariates (cavegchange) the TVC's were non-significant.

Figure C.1: Cognitive trajectories, K-BIT ONLY: 3-class linear LCGA model of KFB
scores at Waved 4 and 5 among young children reported for neglect
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Model with PLS-3 scoresat Wave 1 and K-BI T scoresat Waves 3, 4 and 5.
Model fit statistics for the linear and quadratic LCGA models for cognitimetioning
using PLS-3 scores at Wave 1 and K-BIT scores at Waves 3, 4 and 5 are presented in
Table C.6. The 3-class quadratic model had the lowest BIC score (5785.806)tisggges
the best model fit. In the quadratic model with time varying covariates @)\tbe
TVC was not significant and thus did not improve the model. Entropy was higher for the
3-class quadratic LCGA model (.698) than the 3-class linear model (.696). The
curvilinear shape of the trajectories in the quadratic model appeared tdyoeddir
aligned with actual sample means (Figure C.2).

The chi-square test was conducted to verify that the 3-class quadratie LCG
model was significantly better than the 3-class linear model, which had thiewest
BIC score. When comparing these two models, the chi square value (24.626) was well
above the critical value (12.838) for 3 degrees of freedom at p=0.005. We can reject the
null hypothesis that no significant difference exists between the quaaindtimear
LCGA models. Adding the quadratic term improved the model significantly. Thus, the
3-class quadratic LCGA model fit the data significantly better than-thas3 linear
model for cognitive scores when combining PLS-3 and K-BIT scores over time. Thus,
when using the PLS-3 at Wave 1 and the K-BIT at Waves 3, 4 and 5, the 3-class
guadratic model fit the data best. However, it is important to note that in exanhiaing t
graphic output in Figure C.2 it appears that the change in instrumentation between Waves

1 and 3 likely accounts for the quadratic nature of the model.
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Table C.6. Latent class growth analysis model fit statistics for cognitivediajes,
using PLS-3 scores for Wave 1 and K-BIT scores for Waves 3, 4, and 5 (N=231)

Lo
Mendall
Rubin

70.469
P=0.0311

37.954
P=0.0028
8.531
P=0.4448

1.298
P=0.5195

74.092
P=0.0479
41.416
P= 0.0006

10.010
P=0.6233

9.534
P=0.3776

-2861.062 36.391

P=0.0039

-2850.463 39.112

Number of Log-
classes likelihood
Linear Models
2 -2884.538
3 -2864.398
4n -2859.871
5 -2859.183
Quadratic Models
2 -2873.744
3 -2852.085
4 -2846.850
5 -2841.864
3-class Models with TVCs™
Linear with
TVCM
Quadratic
with TVC

P=0.0021

BLRT

74.785
P<.0005
40.279
P<.0005
9.053
P=0.0526
1.377
P=0.6667

77.495
P<.0005
43.319
P<.0005
10.470
P=0.0968
9.972
P=0.3333

38.620
P<.0005
40.909
P<.0005

AIC

5787.075

5752.796

5749.743

5754.366

5769.489

5734.170

5731.700

5729.727

5752.124

5736.925

5818.057

5794.105

5801.379

5816.329

5807.355

BIC

5785.806

5797.106

5808.903

5803.760

5798.889

Sample
Size ad]

BIC

5789.532

5756.072

5753.838

5759.279

5772.492

5738.265

5736.886

5736.006

5756.219

Entropy

0.630

0.696

0.665

0.552

0.625

0.698

0.680

0.711

0.695

5741.839 0.699

"The 4-class linear model produced a warning thaitlof 100 bootstrap draws did not converge; this

warning persisted after increasing the number mdoan starts to 100. Thus, the 5-class model wasumot
" In the 3-class linear model with TVC, the TVCsagignificant at Wave 4 (p<.0005), and non-sigaific
at Wave 3 (p=.112) and Wave 5 (p=.933). However, Tt C was not significant at any wave-(75, p=.346,
and p=.526 at W3, 4 and 8 the quadratic model, which fit the data bedsaoAa chi-square test indicated no
significant difference between the linear modehveihd without the TVC.

Figure C.2: Cognitivetrajectories. 3-class quadratic LCGA model of cognitive scores (PLS-
3at Waveland K-BIT at Waves 3, 4 and 5) among young children reported for neglect
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Cognitive behavior trajectories of young children reported for neglect. Both
sets of analyses estimate that young children referred for negdiktedy to follow one
of three different cognitive trajectories (Figures C.1 and C.2). asgsrfor the
intercepts, slopes, and quadratic terms (where applicable) for the theetotiag in the
K-BIT only linear model (Table C.7) and the PLS-3/K-BIT quadratic model €rais)
are presented below. Three groups of children emerged in both sets of afk&B$Es
only and PLS-3/K-BIT), including more than half the children estimated to betfoag i
group scoring in normal range (60.9% and 56.3%, respectively), some (38% and 42%)
having moderate low scores, around 1 SD below the mean, and a small number (n=6 in
both models) with significant delays, based on most likely group membership.

K-BIT 3-class linear modelAs seen in Table C.7, one group scored very close to
the normative mean (100) on the K-BIT during Waves 3, 4 and 5, with a slight but
statistically significant increase over time (p=.028). This group witldsgnated the
Average Cognition group. The second group scored close to one standard deviation
below the mean over the 3 waves, and will be called the Moderate Low group. A
conservative cutoff of SD below the mean will be interpreted as a significant delay (Qi
et al., 2003) given the lower normative means among low-income children. The third
group, the Significant Delay group, scored more than 2 SD below the mean at Wave 1
and their scores worsened somewhat over time (p=.028).

Table C.7. Cognitive functioning: 3-class quadratic LCGA model estimates for

intercepts, slopes, and quadratic terms (K-BIT ONLY at W3-5; n=231)
Latent Class I nter cept Slope

Estim. SE EsSt/SE p Estim. SE Est/SE p

59.968 3.158 18.989 0.000 -1.993 2.187-0.911 0.362
83.868 2.215 37.859 0.000 1.364 0.894 1.525 0.127
99.441 1.798 55.301 0.000 1.067 0.486 2.197 0.028

WN B
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The slope was non-significant for all three groups, indicating cognitivéidunc
was stable from toddlerhood through middle elementary school. In other words, children
in the Moderate Low scoring and Significant Delay groups continued to have low scores
over the five or six years of the study, while children in the Average Coggtoup
continued to perform in average range.

The average posterior probabilities for the most likely latent class mginiybéor
the Average Cognition Group (AvePP=0.87), moderate low (AvePP=0.83), and
Significant Delay (AvePP=0.95) were all good, so the groups appear to be weliadent
with individual children highly likely to be in their assigned group.

The majority of children in this sample were most likely to belong in the Agerag
Cognition group (n=134, 60.9% unweight®dmost others were most likely to belong in
the Moderate Low group (n=80, 36.4%, unweighted) and a very small number (n=6,
2.7% unweighted) were most likely to be members of the Significant Delay groupe The
proportions based on most likely group membership were similar to the proportions
estimated in the model (59.3%, 38.1%, and 2.6%, respectively).

PLS-3/K-BIT 3-class quadratic mod@ls seen in Table C.8 one group averaged a
standard score of 90 on the PLS-3 at age 2 or 3 (Wave 1) and scored very close to the
normative mean (100) on the K-BIT during Waves 3, 4 and 5. This group will be
designated the Average Cognition group, as their average was consistent wittiveorma
population at three waves, and scores at the first wave (still within one SDroé#mg)
may have been low due to an error in a skip pattern when data were collected. The

second group, the Moderate Low group, scored more than one standard deviation below

2 Due to measurement issues, and the decision moiniguct further analyses, posterior probabilities
the LCGA analyses were not explorted from Mplus iBUDAAN. Therefore, unweighted percentages are
provided rather than the preferred weighted peagmd.
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the mean at Wave 1, then scored somewhat higher at subsequent waves, with scores
around one standard deviation below the mean for Waves 4 and 5. As noted, a
conservative cutoff of SD below the mean will be interpreted as a significant delay (Qi
et al., 2003) given the lower normative means among low-income children and an error in
data collection in NSCAW Wave 1. The third group, designated the Significant Delay
group, scored more than 2 SD below the mean at Wave 1 and their scores worsened
somewhat over time, although the slope was not statistically significaech.dtoup
followed a curvilinear path, although this result must be interpreted extreagipusly
due to the change in instrumentation between Waves 1 and 3 and the error in data
collection at Wave 1. Nonetheless, three groups emerged, with scores in avegage ra
low scores, and significantly delayed scores.

Table C.8. Cognitive functioning: 3-class quadratic LCGA model estimates for
intercepts, slopes, and quadratic terms (PLS-3 at W1 and K-BIT at W3-5; n=231)

L atent I nter cept Slope Quadratic Term
Class

Esim. SE Es/SE p Esim. SE ES/SE p Esim. SE Est/SE p
1 76.500 2.389 32.016 0.000 7.190 2.381 3.020 0.003 -1.047 0.530 -1.975 0.048
2 89.029 2.135 41.694 0.000 9.325 1.744 5.349 0.000 -1.458 0.357 -4.086 0.000
3 64.414 3.131 20.571 0.000 -5.132 3.465 -1.481 0.139 0.681 1.006 0.677 0.498

The slope and quadratic terms were significant for the Average Cognition and
Moderate Low group, indicating that scores followed an increasing inagalpath. In
examining the graphic output, the curve primarily occurs at the time of change in
instrumentation for these two groups. The slope and quadratic term were nocasignifi
for the Significant Delay group.

The average posterior probabilities for the most likely latent class mghnibéor
the Average Cognition Group (AvePP=0.86), moderate low (AvePP=0.83), and

Significant Delay (AvePP=0.95) were all good, so the groups appear to be weliadent
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with individual children highly likely to be in their assigned group. The probabilitie
were very similar to the other model.

The majority of children in this sample were most likely to belong in the Agerag
Cognition group (n=130, 56.3% unweight&dmost others were most likely to belong in
the Moderate Low group (n=95, 41.1% unweighted) and a very small number (n=6, 2.6%
unweighted) were most likely to be members of the Significant Delay groufse The
proportions based on most likely group membership were similar to the proportions
estimated in the model (55.1%, 44.2%, and 2.7%, respectively).

The results of the LCGA analyses for cognitive development must be viewed
cautiously due to the change in instrumentation and, related to this, the difficultly i
interpreting the slope and quadratic terms. Entropy for the selected medetia .70,
adding to concern about interpretation. Although there seems to be some credence to the
three groups that emerged (Average, Moderate Low, and Significant Delay) on a
exploratory basis, the researcher decided not to proceed with describing the
characteristics of the group or predicting membership due to concerns witbupe gr
assignment from these LCGA analyses.

Limitations

Measurement is a major challenge in the study. The NSCAW technical team
dedicated resources to training individuals to administer the instruments, gettig
of the developmental data are not as strong as would be if collected byipraksss
trained specifically to administer developmental tests. Moreover, theo¢ @ssingle

measure that can span the cognitive development from age 2 or 3to ages 7t0 9, so

% Due to measurement issues, and the decision moiniguct further analyses, posterior probabilities
the LCGA analyses were not explorted from Mplus iBUUDAAN. Therefore, unweighted percentages are
provided rather than the preferred weighted peagmd.
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changes in instrumentation may affect results. The data must be exavitméue
knowledge that instrumentation likely affects the shape of the trajecan@sesults

should be interpreted cautiously.
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