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A B S T R A C T

This article presents findings of a state-wide trauma informed child-welfare initiative with the
goal of improving well-being, permanency and maltreatment outcomes for traumatized children.
The Massachuetts Child Trauma Project (MCTP), funded by the Administration of Children and
Families, Children’s Bureau was a multi-year project implementing trauma-informed care into
child welfare service delivery. The project’s implementation design included training and con-
sultation for mental health providers in three evidence-based treatments and training of the
child-welfare workforce in trauma-informed case work practice. The learning was integrated
between child-welfare and mental health with Trauma Informed Leadership Teams which in-
cluded leaders from both systems and the greater community. These teams developed incre-
mental steps toward trauma-informed system improvement. This study evaluated whether MCTP
was associated with reductions in child abuse and neglect, improvements in placement stability,
and higher rates of permanency during the first year of implementation. Children in the inter-
vention group had fewer total substantiated reports of maltreatment, including less physical
abuse and neglect than the comparison group by the end of the intervention year. However,
children in the intervention group had more maltreatment reports (substantiated or not) and
total out-of-home placements than did their counterparts in the comparison group. Assignment to
MCTP, however, was not associated with an increase in kinship care or adoption. Overall, the
results are promising in reinforcing the importance of mobilizing communities toward im-
provements in child-welfare service delivery.
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1. Introduction

Children who experience multiple types of maltreatment often have impairment in many areas of functioning, including at-
tachment, biology, mood regulation, dissociation, behavioral control, cognition, and self-concept (Cook et al., 2005). The adverse
consequences of child maltreatment have been repeatedly shown to extend into and beyond childhood to affect educational and
employment outcomes, mental and physical health, relationship quality, and antisocial and criminal behavior (Corso, Edwards, Fang,
& Mercy, 2008; Gilbert et al., 2009; Mersky & Topitzes, 2010). In 2014, an estimated 702,000 children were confirmed victims of
abuse and neglect (U.S. Department of Health & Human Services [USDHHS], 2016a,b). In 2014, Massachusetts received 92, 281
referrals for abuse and neglect with 32% of reports, resulting in a substantiated investigation Massachusetts Department of Children
and Families Annual Profile, 2014) among the highest in the nation (USDHHS, 2016a,b).

Child abuse and neglect is a common form of trauma, and children in child welfare systems often face additional stress, such as
poverty, discrimination, separations from parents/siblings, frequent moves, school problems, traumatic grief and loss, and refugee or
immigrant experiences (National Child Traumatic Stress Network’s [NCTSN] Child Welfare Collaborative Group, 2012). Removal
from the home environment, for example, while sometimes necessary to protect children from harm, can re-traumatize a child and
the cumulative experiences of separation and loss can impact a child’s capacity to cope (Greeson et al., 2011; Spinazzola et al., 2013).
Children’s experiences of multiple traumatic events that are chronic and begin in early childhood, often within the caregiving system,
are referred to as complex trauma (Cook, Blaustein, Spinazzola, & Van der Kolk, 2003). Once in care, children with complex trauma
are more susceptible to multiple placements and to anxiety and depression (Cook et al., 2005).

1.1. Preventing repeat child maltreatment

Children with prior involvement with child protective services (CPS) have a greater likelihood of subsequent maltreatment reports
(i.e., re-reports) and recurrence of child maltreatment than are children without prior CPS involvement. Those who experience
traumatic events such as interpersonal violence, neglect and social deprivation are at risk for emotional and behavioral disorders
(Burns et al., 2004). Caregivers and child welfare staff are often ill-prepared to manage the difficult behaviors of children who
experience trauma. Children who receive child welfare services at the time of investigation are less likely to have re-reports and
recurrence (Casanueva et al., 2015). More recent findings suggest that trauma-informed care approaches that have clearly defined
goals, provide opportunities to practices skills, and use interactive training approaches are associated with better child outcomes,
such as increased placement stability and foster home retention (Child Welfare Information Gateway, 2013; MacMillan et al., 2009;
Sullivan, Murray, & Ake, 2016; Trends, 2017).

1.2. Promoting placement stability

Maintaining children’s placement stability is critical to their well-being, as higher numbers of placement changes are associated
with poor developmental outcomes, including difficulties with attachment, internalizing and externalizing behavior, and self-concept
(Aarons et al., 2010; Barth et al., 2007; Rubin, O’Reilly, Luan, & Localio, 2007). Placement stability is an important indicator of a
child’s well-being after 18 months of care (Rubin et al., 2007), yet, nearly half of children in foster care remain there over 18 months.
Many of these children experience frequent placement moves and transfers to higher level of care such as group living environments.
As many as one in three children in foster care will fail to achieve a long-lasting placement (James, Landsverk, & Slymen, 2004).
Children’s behaviors influence placement changes, and children who have experienced the trauma of abuse and neglect often de-
monstrate challenging behaviors (Aarons et al., 2010; Barber, Delfabbro, & Cooper, 2001). Interventions that address behavioral
health may not only assist a child’s current behaviors and well-being, but also enable them to achieve permanence more quickly
(Wells & Chuang, 2012). Given the strong association between frequent placement moves in foster care and poor outcomes for
children involved in CPS (Pecora, Kessler, & Williams, 2005), there is an opportunity for child welfare systems to support services and
interventions focused on facilitating long-lasting placements.

1.3. Promoting permanency

Permanency can be defined as maintaining or establishing meaningful and lasting connections with caring adults in a child’s life
(Child Welfare Information Gateway, 2017). Research shows that children do best when they grow up in their own family. Removal
of children from their home of origin is sometimes necessary to ensure physical safety; however separation of children from their
primary caregivers elevates risk for further trauma and loss (Goldsmith, Oppenheim, & Wanlass, 2004). Effective reunification
treatment involves all family members, addresses parenting skills, parent-child interaction and parental competencies such as
communication, problem solving and anger control (Corcoran, 2000). For children who cannot safely be reunified with parents, the
child welfare system is charged with moving the child toward legal permanence through adoption or guardianship.

Permanent placements improve children’s self-esteem, social relationships, and overall well-being, as well as the long-term costs
to the child welfare system (Westerman, 2009). Adoption offers more stability and benefits than long-term foster care placement
(Barth & Berry, 1988). Permanency through adoption or guardianship can lead to higher levels of optimism, self-esteem, and feelings
of support from others, as well as decreased levels of anxiety and depression (Lindsey, 2011). In addition, adoption offers a higher
probability of life-long relationships than long-term foster care (Rosenthal, 1992). Children who have been adopted have been found
to exhibit higher levels of emotional security and sense of belonging compared to those who were in long-term foster care (Triseliotis,
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2002). Thus, children’s achievement of permanency through adoption is more optimal for helping them recover from prior trauma
than less reliable arrangements, such as out-of-home care in the foster system.

1.4. Trauma-informed care in child welfare

This convergence of empirical research spanning fields of child welfare, developmental psychopathology, pediatrics, psychiatry
and traumatology, unequivocally demonstrates the deleterious effect of child abuse and neglect on youth functioning and the risks of
initial trauma exposure and re-victimization on attaining placement stability and permanency. Accordingly, there is urgency in child
welfare systems to create environments that minimize these experiences for children. Trauma-informed practice, or trauma-informed
care, in child welfare has emerged as a promising strategy for accomplishing this goal.

Over the past several years, there have been efforts to integrate trauma-informed care into child welfare systems (Conradi et al.,
2011; Child Welfare Information Gateway, 2015; Hanson & Lang, 2016; Redd et al., 2017). For children involved with the child
welfare system who have experienced chronic trauma, a consensus is building around several core areas of knowledge and practice
change as reflecting trauma-informed practice: (1) an understanding about the impact of trauma on the development and behavior of
children and youth; (2) knowledge about when and how to intervene directly in a trauma- and culturally-sensitive manner through
strategic referrals; (3) ensuring access to timely, quality, and effective trauma-focused intervention; (4) a case planning process that
supports resilience in long-term healing and recovery; and (5) attention to self-care in response to working with traumatized children
(Arvidson et al., 2011; Cohen et al., 2011; Lieberman et al., 2011; USDHHS, n.d.).

Current research on trauma-informed care in child welfare has tended to focus narrowly on the effectiveness of clinical treatment,
trauma screening, and trauma-informed parenting and social work practice through training and consultation frameworks (Donisch,
Bray, & Gewirtz, 2016; Hanson & Lang, 2016; Kerns et al., 2016; Sullivan et al., 2016; Bartlett et al., 2016). Few studies have
examined statewide implementation efforts focused on a systems approach. The current study implemented trauma-informed care by
saturating the system of care with training, coaching, and progress monitoring with a focus on mental health and child welfare to
impact the rates of maltreatment and improve permanency. In particular, the project focused on increasing child welfare workers’ and
caregivers (biological parents’, foster parents’ and kinship caregivers’) knowledge of how to recognize and appropriately respond to
children who have experienced trauma.

Creating a trauma-informed child welfare system has the potential for considerable benefit, not only for helping children and
families overcome trauma, but also for improving the practices in child welfare and the larger system of care (Hanson et al., 2017).
The theory behind trauma-informed care is that trauma-informed systems not only improve a caregiver’s confidence to respond
effectively to their child’s emotional and behavioral reactions, but also help all individuals in the system of care to recognize the
impact of trauma and respond in a way that resists re-victimization and helps children heal from prior trauma (SAMHSA, 2014a,b).
We hypothesize that utilizing a trauma-informed care approach in child welfare also has the potential to reduce subsequent child
maltreatment after the child has come to the attention of CPS. The current study examines the effectiveness of a statewide trauma-
informed care initiative in child welfare for improving maltreatment recurrence, placement stability, and permanency through
adoption among children impacted by complex trauma – the Massachusetts Child Trauma Project (MCTP).

1.5. Massachusetts Child Trauma Project

MCTP was implemented from 2011 to 2016 as a partnership between the state’s child welfare agency, the Department of Children
and Families (DCF), two behavioral health agencies and two large, urban medical centers including a University-based medical
center. The primary goal of MCTP was to improve well-being and permanency outcomes for children with complex trauma in DCF
care through the implementation of evidence-based trauma treatments in community mental health and the enhancement of trauma-
informed case work practice in child welfare (Fraser et al., 2014). The MCTP approach used a Breakthrough Series Collaborative
(BSC) Method and Intensive Learning Community (ILC) workforce development training design to impact improvements in child
safety, permanency, and well-being (Institute for Healthcare Improvement, 2003). The BSC design focused on building trauma-
informed child welfare casework practice based on the following priorities: (a) improving identification and assessment of children
exposed to complex trauma; (b) fostering trauma sensitive practices among child-serving agencies; (c) increasing trauma training and
sensitivity of caregivers; (d) improving linkages and referral rates to evidence-based trauma treatments (EBTs); and (e) building
statewide service provider capacity for three trauma-focused EBTs: Attachment Self-regulation and Competency (ARC; Blaustein &
Kinniburgh, 2010), Child-Parent Psychotherapy (CPP; Lieberman & Van Horn, 2005), and Trauma-Focused Cognitive-Behavioral
Therapy (TF-CBT; Cohen, Mannarino, & Deblinger, 2006).

The ILC model was used to target changes in clinical practice with the aim of improving clinical outcomes; this methodology has
been postulated to be preferable to training-only models in building sustainable change in clinical practice (Markiewicz, Ebert, Ling,
Amaya-Jackson, & Kisiel, 2006). Both the BSC model in child welfare and the ILC model in mental health were connected through the
formation of Trauma Informed Leadership Teams (TILT) charged with “tilting” practices to be more responsive to traumatized youth
and families by strengthening collaboration between systems. TILTs included a full spectrum of representatives from the child serving
system of care including education, primary care, early intervention, and legal services.

Since 2012, MCTP implemented EBTs in two cohorts of ILCs, each a year long, across the four regions in the state (Cohort 1 in the
Western and Northern regions first, followed by Cohort 2 in the Boston and Southern regions). The process was designed so

the EBT trainings coordinated with child trauma trainings for child welfare and TILT implementation. MCTP trained 91 ILC teams
with a total of 647 staff from 40 mental health provider agencies in ARC, CPP, and TF-CBT. There were 1735 out of 2425 (71%) of the
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child welfare workforce, including social workers and supervisors from all disciplines (i.e., investigations, family resource, ongoing
casework) who received basic training in trauma-informed care, and 583 or 24% of child welfare staff who participated in the
advanced trauma training. TILTs launched in 27 out of 29 area offices (Bartlett et al., 2016).

MCTP followed SAMHSA’s concept of trauma and guidance for a trauma-informed approach (2014) offering 10 cross-cutting
trauma-informed care (TIC) implementation domains useful in executing trauma-informed care. Training in trauma-informed care
focused on helping child welfare workers, clinicians and caregivers understand the feelings, beliefs and thoughts driving a child’s
behavior and the importance of responding in a calm and goal-oriented manner. The aim of this training was to increase adults’
awareness of the reasons for children’s difficult behavior (i.e., trauma responses) and to provide ongoing coaching to on how to
respond with more understanding and empathy, thereby increasing children’s placement stability, paving the way to a smoother path
toward adoption, and reducing and the likelihood of further child maltreatment. This initiative sought to create sustainable capacity
for providing evidenced-based trauma interventions by provider agencies, increase trauma sensitivity in caregivers, and enhancing
trauma-informed practices within the child welfare agency statewide. The theory of change was that a collaborative, multi-service
sector intervention to improve understanding of complex trauma and increase trauma-informed care would positively impact chil-
dren’s safety, well-being, and permanency.

1.6. The current study

The current study examined whether the MCTP systemic intervention was associated with placement stability, permanency, and
the prevention of child abuse and neglect recurrence once children enter the child welfare system. To assess the impact of MCTP on
these outcomes, we compared rates of placement stability, permanency (return home, adoption, guardianship), recurrence of mal-
treatment (physical abuse, sexual abuse, neglect) among child welfare involved children served by child welfare area offices that
implemented MCTP to children served by area offices that had not yet implemented MCTP. We hypothesized that children in the
intervention group would demonstrate more optimal outcomes in each of these domains compared to children who were not served
by area offices participating in MCTP.

2. Method

2.1. Participants and procedure

Participants in this study included 91,253 children who were involved with the state child welfare system, the Massachusetts
Department of Children and Families (DCF), within the study period (October 2012–September 2013). There were 55,145 children in
the intervention group (Cohort I; northern and western areas of the state) and 36,108 in the comparison group (Cohort II; Boston and
southern areas of the state). Approximately 49.6% of children and youth in the sample were White, 15.1% were Black, 4.5% were
Multi-racial, 1.6% were Asian, 0.18% were American Indian/Alaskan Native, 0.08% were Native Hawaiian, and 15.0% declined to
identify their race or race was unknown. Just over one-quarter (25.9%) of children and youth in the sample were Hispanic. At the end
of the intervention year, children averaged 9.5 years (SD=5.48; Range=0–19 years).

Children in the intervention group were served by DCF area offices that developed and implemented Trauma Informed Leadership
Teams (TILTs) and where DCF workers (n=299) were trained in the Child Welfare Trauma Training Toolkit (NCTSN Child Welfare
Collaborative Group, 2012). Across this intervention region, 40 teams from 20 community mental health agencies (n=201 clin-
icians) were trained in one of three evidence-based trauma treatment models (ARC, CPP, and/or TF-CBT). A total of 342 (0.38%)
children in the intervention group received an EBT through MCTP and enrolled in the evaluation. Children in the comparison group
received child welfare services as usual, as implementation did not take place in these areas of the state until the following year.

2.2. Measures

2.2.1. Child demographic characteristics
Demographic information in the current study was obtained through state child welfare administrative data and included: child

race (Black, White, Multiracial, or Other), ethnicity (Hispanic or not), age (years), and gender.

2.2.2. Child maltreatment, out-of-home placements, and permanency
We extracted information on child maltreatment, out-of-home placements, and adoption from child welfare administrative data to

develop all study outcome variables. Specifically, we calculated continuous variables representing, for each child, the total number of
maltreatment reports (irrespective of substantiation), the total number of substantiated maltreatment reports of each type (any type,
physical abuse, neglect, sexual abuse), the total number out-of-home placements of each type (any type, or “other”). We also created
binary variables representing whether or not a child had a substantiated report of maltreatment, a substantiated report of mal-
treatment of each type (physical abuse, neglect, sexual abuse), an out-of-home placement of each type (any or “other”), or a change in
maltreatment status (from maltreated prior to the intervention to not maltreated during the intervention; and from non-maltreated
prior to the intervention to maltreated during the intervention). In addition, we created binary variables for three permanency
outcomes to indicate whether a child entered into adoption, guardianship, or returned home during the year-long intervention.
Finally, we calculated the total number of days in placement during the intervention, which was used as time-to-event outcome for
the 12,792 children who had placements.
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2.3. Data analysis

All outcomes were assessed at the beginning of the intervention (baseline) and one year later (follow-up). Because study children
were not randomly assigned to intervention, intervention and control children differ systematically in their background character-
istics. If these background characteristics are associated with both treatment status and the outcome, these “covariates” can confound
the relation between treatment and outcome and bias the effect of treatment (Rosenbaum & Rubin, 1983; Lee, Lessler, & Stuart,
2010). To minimize confounding of treatment effects with baseline characteristics, we conducted an inverse probability of treatment
weighted analysis (IPTW; Hirano & Imbens, 2001). IPTW is one type of propensity score analysis that seeks to replicate the conditions
of a randomized experiment by creating a weighted sample in which the distribution of baseline covariates is similar between treated
and control subjects (Austin & Stuart, 2015). IPTW is conducted by estimating the propensity score (the predicted probability of
receiving treatment) for each individual, and then weighting each observation in the analysis by the inverse of the propensity score. A
major advantage of IPTW is that, unlike many other propensity score methods, it uses all sample participants in the outcomes model.
IPTW has shown good performance in the context of rare binary outcomes (Franklin, Eddings, Austin, Stuart, & Schneeweiss, 2017)
and is a recommended approach for estimating survival outcomes (Austin, 2014).

Due to missing data on the sample covariates, we used generalized boosted modeling (GBM) to estimate the propensity score.
GBM is an automated, data adaptive modelling algorithm that iteratively forms a collection of regression trees that are added
together to estimate the propensity score (McCaffrey, Ridgeway, & Morral, 2004). Boosting can accommodate missing data on the
covariates and automatically captures non-linear terms without the need for interaction terms or higher-order polynomials
(Thoemmes & Kim, 2011; Westreich, Lessler, & Funk, 2010). GBM has been shown to outperform logistic regression and other
classification methods in certain scenarios (Lee et al., 2010). Consistent with recommendations (Lee et al., 2010; McCaffrey et al.,
2004), we used 20,000 iterations, a shrinkage parameter of 0.0005, and an iteration stopping point that minimizes the mean of the
Kolmogorov–Smirnov test statistic. We included in the selection model all available pre-treatment variables theorized to be related to
(but not in the causal pathway of) treatment and child maltreatment/placement outcomes (Harder, Stuart, & Anthony, 2010). These
variables were: race (white, black, multi-racial, other), Hispanic (yes or no), gender, age, reports of maltreatment, prior initial
assessments, prior CHINS (child in need of services) reports, prior voluntary intakes, prior physical abuse reports, prior neglect
reports, prior sexual abuse reports, prior emotional abuse reports, prior substance abused newborn reports, and prior failure to thrive
(FTT) reports. GBM was implemented using the twang package in R.

To check that the weighting procedure achieved sufficient balance on the covariates between treated and untreated subjects, we
examined standardized mean differences between intervention and control groups. Balance was determined to be achieved on a given
covariate if, after weighing, the standardized mean difference between treated and control was< 0.10 and the variance was ratio was
between 0.5 and 2 (Austin, 2014; Rubin, 2001). Visualizations were used to ensure there was substantial overlap in the propensity
scores for treated and untreated groups in the weighted sample. We further examined the distribution of the inverse probability
weights, as extreme weights (associated with propensity scores close to zero or one) can make some units unduly influential and
result in imprecision in the estimator (Imbens & Wooldridge, 2009).

Treatment effects were estimated using weighted regression, with inverse propensity scores used as weights. Weighted logistic
regression was used for binary outcomes (e.g. whether the child was adopted) and weighted negative binomial regression was used
for ‘count’ outcomes (e.g. the total number of placements). For the sole time-to-event outcome, days in placement, an adjusted
Kaplan–Meier survival curve was estimated, accompanied by a modified log-rank test for weighted samples (Xie & Liu, 2005). A
weighted Cox proportional hazard model was used to examine the effect of intervention on the hazard of leaving placement during
the year-long intervention. Effects sizes were reported as odds ratios (ORs) for binary outcomes, incident rate ratios (IRR) for count
outcomes, and hazard ratios (HR) for time-to-event outcomes. Because odds ratios will approximate relative risks (RR) when out-
comes are rare (Davies, Crombie, & Tavakoli, 1998), we discuss results involving odds ratios in terms of relative risk. Models were
estimated using the survey, survival, and IPW survival packages in R. In addition, to assess whether there were preexisting differences
in child maltreatment, out-of-home placements, and permanency between the intervention and comparison group regions of the
state, we examined the incidence in each area during the year prior to the intervention. Because the current study examined well-
being and permanency outcomes for one year, and intervention status was defined by geographical region, it is possible that dif-
ferences between intervention and control subjects could reflect geographical trends that predated the intervention. As a result, we
examined the incidence of child maltreatment, out-of-home placements, and permanency outcomes in each region, for the year prior
to intervention, to assess whether treatment differences were likely to represent pre-existing trends or novel effects of intervention
(Tables 1 and 2).

3. Results

3.1. Propensity score analysis

Balance diagnostics showed that weighting achieved adequate balance on the covariate distributions between treatment and
control groups. After weighting, the maximum standardized mean difference across all covariates was 0.026, well below the 0.10
threshold, and the minimum and maximum variance ratios were 0.484 and 1.563, respectively (see Table 3 and Fig. 1). Fig. 2 (left
panel) shows there were few propensity scores near zero or 1, and accordingly few inverse probability weights with extreme values
(right panel). Fig. 2 (left panel) shows there was substantial overlap of propensity score distributions between treatment and control
groups.
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Table 1
Descriptive Statistics for Child Maltreatment and Out-of-Home Placements (n= 91,253).

M SD Min Max

Child maltreatment
Total reports 1.08 1.28 0 19
Total substantiated reports 0.25 0.53 0 5
Total substantiated physical abuse reports 0.03 0.17 0 3
Total substantiated neglect reports 0.21 0.46 0 4
Total substantiated sexual abuse reports 0.01 0.09 0 3

Out-of-home placements
Total out-of-home placements 0.31 1.03 0 38
Total kinship placements 2.60 4.17 0 56
Total other placements 0.01 0.15 0 8

Table 2
Frequency of Child Maltreatment, Out-of-Home Placements, and Permanency (n=91,253).

Frequency %

Substantiated maltreatment
Any type 19,639 21.52
Physical abuse 2596 2.84
Neglect 17,840 19.55
Sexual abuse 766 0.84

Out-of-home placements
Any out-of-home placement 13,319 14.60
Any kinship placement 50,720 3.88
Any other placement 718 0.79

Permanency
Adopted 763 0.84
Returned home 5137 5.63
Guardianship 341 0.37

Maltreatment Status
No maltreatment to maltreatment 9661 10.59
Maltreatment to no maltreatment 30,872 33.83

Table 3
Standardized mean differences between intervention and control groups on all baseline covariates, before and after propensity score weighting.

Covariate Original sample Weighted sample

Tx Control SMD Tx Control SMD

Race (%)
Black 0.098 0.233 0.456 0.148 0.154 0.016
White 0.527 0.449 0.158 0.498 0.495 0.007
Multi-racial 0.043 0.049 0.030 0.045 0.046 0.003
Other 0.019 0.019 0.003 0.019 0.019 0.001

Hispanic (%)
Yes 0.379 0.244 0.288 0.329 0.320 0.019

Gender (%)
Male 0.515 0.515 0.000 0.516 0.515 0.003

Age (years) 9.019 9.032 0.002 9.000 9.050 0.009
Prior 51a reports 2.790 2.320 0.113 2.622 2.515 0.026
Prior initial assessments 0.072 0.053 0.047 0.067 0.059 0.020
Prior CHINS reports 0.014 0.023 0.061 0.016 0.018 0.015
Prior voluntary intakes 0.047 0.042 0.023 0.046 0.043 0.012
Prior physical abuse reports 0.103 0.092 0.027 0.098 0.098 0.001
Prior neglect reports 0.826 0.769 0.041 0.796 0.809 0.010
Prior sexual abuse reports 0.017 0.017 0.002 0.016 0.018 0.015
Prior emotional abuse reports 0.002 0.001 0.016 0.001 0.001 0.014
Prior SEN reports 0.001 0.002 0.045 0.001 0.002 0.016
Prior FTT reports 0.000 0.001 0.018 0.000 0.001 0.014

Note. SMD=Standardized mean difference between treatment and control; CHINS= child in needs of service; SEN= substance-abused newborn;
FTT= failure to thrive.
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3.2. Placement stability

Children in the intervention group had more out-of-home placements than control children (IRR=1.06, p < .001), but there
were no differences in the likelihood of having a placement by intervention group, nor were there any differences with respect to
“other” types of placements (see Tables 4 & 5 ). A Kaplan–Meier survival plot (Fig. 3) showed no discernible difference in time to
leaving placement by intervention group, and the modified log-rank test confirmed that the survival curves did not differ (p= .51).
The weighted cox proportion hazards model likewise showed that there was no difference in hazard of leaving placement by in-
tervention group (HR=1.02, p=51).

3.3. Permanency

Children in the intervention group were 21% more likely to be adopted (OR=1.21, p= .015). However, in the year prior to the
intervention, the areas of the state in the intervention group also had a higher number of adoptions (n=453) than the areas of the
state in the comparison group (n=323), suggesting that this difference may have existed prior to the intervention period. There were
no significant differences in likelihood of other permanency outcomes (guardianship, returned home) by intervention group (see
Table 4).

3.4. Child maltreatment

Results from weighted regression analyses showed that children in the intervention group were 4% more likely to have a sub-
stantiated or unsubstantiated maltreatment report (OR=1.04, p=0.009) and had more substantiated or unsubstantiated mal-
treatment reports overall (IRR=1.08, p < .001). However, intervention children were 15% less likely to have a substantiated report
of maltreatment (OR=0.85, p < .001), 12% less likely to experience physical abuse (OR=0.88, p= .001), and 14% less likely to

Fig. 1. Absolute standardized differences for each covariate, before and after weighting.

Fig. 2. Distributions of the propensity score and inverse probability weights in the weighted sample.
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experience neglect (OR=0.86, p < .001 (see Table 4). Children in the intervention group also had fewer substantiated reports of
maltreatment (IRR=0.87, p < .001), fewer reports of physical abuse (IRR=0.87, p < .001), and fewer reports of neglect
(IRR=0.87, p < .001), compared to controls. (see Table 5). There were no differences in the two groups with respect to sexual
abuse. In addition, treatment children who had been maltreated prior to the study period were 4% more likely than control children

Table 4
Weighted Logistic Regression Results of Treatment Effects with Respect to Likelihood of Maltreatment, Out-of-Home Placements, and Permanency
(n=91,253).

Estimate SE t p Effect size (OR)

Substantiated or substantiated maltreatment
Any type 0.038 0.014 2.63 .008 1.038

Substantiated maltreatment
Any type −0.163 0.017 9.69 < .001 0.849
Physical abuse −0.128 0.042 3.20 .001 0.880
Neglect −0.156 0.017 8.96 < .001 0.855
Sexual abuse −0.037 0.076 0.49 .624 –

Out-of-home placements
Any type 0.006 0.020 0.31 .753 –
Other −0.003 0.079 0.04 .966 –

Permanency
Adopted 0.190 0.078 2.43 .015 1.210
Guardianship 0.066 0.116 0.56 .571 –
Returned home −0.030 0.030 1.00 .316 –

Maltreatment status
Prior maltreatment to no maltreatment 0.040 0.011 60.47 .006 1.041
No prior maltreatment to maltreatment −0.179 0.022 121.65 < .001 0.836

Table 5
Weighted Negative Binomial Regression Results of Treatment Effects with Respect to Number of Child Maltreatment Reports and Out-of-Home
Placements (n=91,253).

Estimate SE z p Effect Size (IRR)

Substantiated or unsubstantiated maltreatment
Total reports 0.079 0.005 15.02 < .001 1.082

Substantiated maltreatment
Total reports −0.143 0.009 14.9 < .001 0.867
Physical abuse reports −0.134 0.028 4.83 < .001 0.874
Neglect reports −0.141 0.010 13.9 < .001 0.868
Sexual abuse reports −0.016 0.051 0.31 .754 –

Out-of-home placements
Total placements 0.057 0.016 3.65 < .001 1.058
Other placements −0.017 0.062 0.29 .775 –

Fig. 3. Weighted Kaplan–Meier survival plot for time to leaving placement, by intervention and control.
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to go on to experience no maltreatment during the study period, compared to control children (OR=1.04, p= .006). Conversely,
treatment children who had not been maltreated prior to the study period were 16% less likely than control children to go on to
experience maltreatment during the intervention period (OR=0.84, p < .001). In the year prior to intervention, a larger number of
children in the intervention group (n=5877) than the comparison group (n=4749), had one or more substantiated report of child
maltreatment (Massachusetts Department of Children and Families, 2012a, 2012b, 2012c, 2012d). Therefore, study results mark a
reversal of pre-existing trends, and suggest a positive effect of the intervention.

4. Discussion

In this study, we examined how an initiative to infuse trauma-informed care with children involved in the child welfare system
through the training of mental health staff in evidence-based trauma interventions and enhancing trauma-informed practices within
the child welfare agency affected maltreatment, out-of-home placements, and permanency. We hypothesized that children in areas of
the state that participated in MCTP would have better maltreatment, placement, and permanency outcomes compared to areas of the
state that had not yet received the intervention. There are few studies that have tested whether a trauma-informed care approach
guided by recommended practices in the field positively impacts child welfare outcomes. In part, this is due to inconsistencies in how
to define and measure outcomes related to trauma-informed care and a lack of consensus on what specific components are needed to
achieve positive outcomes for children (Hanson & Lang, 2016). Our finding that the likelihood of maltreatment was reduced for
children in areas of the state that implemented MCTP is in line with emerging research supporting the effectiveness of trauma-
informed care in promoting the well-being of children receiving evidenced-based trauma interventions and improved identification of
trauma through screening (Bartlett et al., 2016; Lang et al., 2017; Hodgdon, Kinniburgh, Gabowitz, Blaustein, & Spinazzola, 2013).

Our previous work provided evidence that MCTP was associated with positive child functioning (e.g., reductions in problem
behaviors and posttraumatic stress); (Bartlett et al., 2016). However, this is the first study showing that MCTP was associated with
reduced rates of child maltreatment. Our earlier findings suggested that TILTs had an important impact on improvements in trauma-
informed practices across systems, including enhanced connections and communication between mental health providers and the
child welfare system, a shared language between mental health providers and child welfare workers, increases in referrals to EBTs,
and the development of trauma resources and training for community partners (Bartlett et al., 2016). Similarly, the Bridging the Way
Home Initiative demonstrated positive outcomes through the integration of a trauma-informed intervention model into the full
continuum of care and at all levels of the system within a private child welfare system. Importantly, the authors of that study noted
that “Child welfare agencies should not underestimate the extent to which communication across the various levels of staff and foster
parents, as well as, across multiple systems can augment system change efforts” (Redd et al., 2017, p. 178).

Specifically, our results revealed that, compared to children who were served by child welfare offices not participating in MCTP,
children served by child welfare offices participating were: 12% less likely to experience physical abuse, 14% less likely to experience
neglect, and 15% less likely to have a maltreatment report of any type. Children in the intervention group also were 16% less likely to
be reported as maltreated when they had no prior reports of maltreatment and 4% more likely not to have been reported as mal-
treated when they had a prior report of maltreatment compared to comparison children in areas of the state that did not receive
MCTP. Moreover, children had fewer total reports of maltreatment and fewer total reports of physical abuse and neglect than the
comparison group.

We postulate that the multiple layers of MCTP’s trauma-informed care initiative worked together toward these successful out-
comes. The Essential Elements of a Trauma-Informed Child Welfare System provided a guide for training child welfare workers on
trauma-informed care (NCTSN Child Welfare Collaborative Group, 2012). The MCTP TILTs focused on collaboration and co-
ordination of trauma-informed services for children and families. As child welfare workers and clinicians received training, TILTs
developed a shared language between mental health and child welfare to better understand each service system’s practices. TILTs
organized around the idea that effective collaboration needed to happen at both the community and individual level. The goal was to
promote alignment across multiple service delivery systems to ensure that families received appropriate trauma-informed services,
with a focus on access to trauma-focused treatment. The vision was to demonstrate improvements in well-being, permanency, and
maltreatment outcomes for traumatized children. MCTP recognized an important milestone would be for each system to recognize
understand the effects of trauma and to develop mutual principles towards a trauma-informed approach. Child welfare and mental
health worked closely together in service of children and families, in accordance with prior literature suggesting that it is essential
that the work is integrated to produce optimal results for children and families (Wulczyn et al., 2010).

Cross-sector collaboration also is one of the 10 implementation domains of successful organizational change to create trauma-
informed systems (SAMHSA, 2014b). Embedding the perspectives from multiple levels of child welfare staff, mental health inter-
ventionists, consumers and other community stakeholders was integral to the progress monitoring and quality assurance of this
project. MCTP disseminated EBTs across the state: ARC, CPP and TF-CBT. These three EBTs were selected based on their history of
effectiveness for children exposed to chronic trauma. Each of the EBTs provided caregiver training, education and support as a
fundamental part of the treatment. Parental emotional functioning and familial support can mitigate the development of PTSD
symptoms and assist a child to resolve symptoms; therefore, integrating the caregiver into the treatment is viewed as essential to the
overall well-being of the child (Cohen, Mannarino, Berlinger, & Deblinger, 2000). However, it is important to note that only a fraction
of children and youth in the intervention group received clinical intervention, and yet MCTP was associated with pronounced and
positive shifts in patterns of maltreatment in the full sample of children in the care of child welfare. These findings may be related to
the comprehensive and flexible design of MCTP, which tailored services to the particular needs of different children and families.
However, children in the intervention group had more total reports (substantiated or unsubstantiated) and total out-of-home
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placements than did their counterparts in the comparison group. While at first glance it might seem to be the case that these findings
were not in line with the goals of the project, it is possible that the higher rate of reporting and placements were related to increased
surveillance and reporting of maltreatment and placement issues by MCTP’s trained child welfare caseworkers and EBT providers.

The results of this study did not show that MCTP was associated with an increase adoption during the intervention year... It is
certainly possible that MCTP did not improve permanency rates for children. Another possible explanation is that the study period
(one year) was not long enough to determine whether the intervention had an effect on adoption rates. Children in out-of-home care
spend an average of 25 months in placement, and the average time that elapses from termination of parental rights to adoption is 8.7
months (USDHHS, 2016a,b). Thus, longer term follow-up would be necessary to better assess this outcome.

4.1. Study strengths and limitations

Our study benefited from a large sample size that enabled us to conduct a comparison study on the first year of implementation
with ample numbers in both the intervention and the comparison group. Moreover, due to the phased approach of the design, we
were able to utilize a natural comparison group, but use propensity score methods to attempt to reproduce the conditions of a
randomized experiment. This study also is one of the first investigations of the effectiveness of a trauma-informed care intervention in
reducing rates of child abuse and neglect. However, there are some important limitations that warrant consideration.

One key assumption of propensity score analysis is “strong ignorability” (Rosenbaum & Rubin, 1983), which means that all
confounders of treatment and outcome are identified, measured, and included in the analysis. Though we cannot guarantee that all
confounders have been included, most of the major study findings relate to reductions in maltreatment, and we included in the
selection model both demographic variables and many pre-treatment measures of prior maltreatment and child welfare involvement.
Therefore, it seems to reasonable to conclude that, with respect to the principal findings, the strong ignorability assumption may be
tenable.

Another limitation is that we could not identify which children and youth in the intervention group received clinical treatment,
and therefore could not investigate the effects of intervention for this subgroup, in particular. More generally, our study design did
not allow us to identify which components of this trauma-informed intervention in child welfare contributed most to the reduction in
maltreatment. Even if it is the synergy of trauma-informed care initiatives that supports positive outcomes for children and families
(Lang et al., 2017), isolating the effects of different elements, both individually and in combination, is needed to develop the most
effective interventions.

Finally, since we did not have information on the timing of most maltreatment and placement events (e.g., dates of maltreatment);
we were unable to examine effects of the intervention on the hazard of experiencing maltreatment or entering placement over time.
However, since the intervention period was only 12 months, and all children entered and exited the study at the same time, it is
reasonable to suggest results from time-to-event analyses would be similar, as there is evidence to suggest results from logistic
regression and survival analysis will be similar when the event is rare and the follow-up period is short (Green & Symons, 1983).

4.2. Study implications and conclusions

There are several important implications of our study. The results support the idea that mobilizing communities is an important
factor for societal change. MCTP created a project design with quality monitoring in all layers of implementation and sought guidance
from the NCTSN, SAMHSA, EBT developers, federal grantees, state agencies, mental health providers, consumers, and the larger
system of care. Our study provides important information to policy makers that investment in developing trauma-informed ap-
proaches is essential to improvements in well-being and re-victimization of children in the care of child welfare. Furthermore, our
study reinforces observations from previous work that mental health and child welfare systems have developed strong collaborations,
that practice changes are occurring at both the clinician and agency level, and that these practice changes appear to lead to more
cohesive, coordinated and effective care (Bartlett et al., 2016). There is a continued need for more effective tools to assess trauma-
informed care effectiveness on a broader scale. This study is an important step toward identification of essential elements of trauma-
informed care that impact child maltreatment and permanency rates. Specifically, our findings suggest the promise of comprehensive
intervention designs that integrate individual, organizational, and leadership drivers to create promising changes in outcomes for the
child maltreatment field.
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