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Abstract
Background
Children less than five years of age comprised approximately 30% in 2020 of foster care entries in the United States, and they are consistently the largest foster care entry group. Very young children can respond differently to the same adverse life events. Detection of complex interpersonal traumas is core to providing appropriate interventions and prevention of reoccurring negative outcomes in these children.

Methods
Children who (1) were identified as having experienced complex interpersonal trauma, but (2) who did not have traumatic stress symptoms were identified using Child and Adolescent Needs and Strengths data in a large midwestern state from 2010 to 2021. A logistic model was fit to determine the effect of cumulative traumatic exposures (e.g., adverse childhood experiences such that increased events were hypothesized to predict an increased likelihood of symptomatic detection. We conducted a latent class analysis to understand the relationship between traumatic experiences, asset-based factors, and the detection of traumatic stress in children aged five years and under who had exposure to traumatic events but did not have detectable traumatic stress symptoms.

Results
We detected three classes within this population of very young children, who were described as “resilient” (demonstrating asset-based resilience when faced with traumatic experiences), “missed” (those who exhibit behavioral and mental health types like those with detected traumatic stress symptoms but who were not detected as such), and “unfolding”. Very young children do demonstrate asset-based resilience when faced with traumatic experiences.

Conclusions
Detection of traumatic stress may be more difficult in young children. It is important to assess both traumatic stress and strengths to ensure that children who are resilient after exposure to traumatic experiences (i.e., do not demonstrate traumatic stress symptoms) are not referred to unnecessary interventions. Additional educational approaches are needed to help caseworkers identify symptoms of traumatic stress that mirror symptoms of other behavioral and emotional challenges. Precision medicine approaches are required to best match the interventions to specific needs of young children. Recognition of resilience in very young children is critical for designing systems that customize approaches of trauma-informed care.
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Background
There is a substantial body of research documenting the adverse impact of traumatic events on both short- and long-term wellbeing and functioning [1–4]. The body of research following the seminal work of Felitti et al. identifying a set of ten adverse childhood experiences (ACEs) provided compelling evidence of the negative life outcomes associated with experiencing traumatic events [5]. ACEs research has spawned several measures of that inventory these traumatic experiences [6–8].
More than 33% of all children have experienced at least one traumatic event before the age of sixteen [9]. Seminal work by Cook et al. [10] highlights that some children experience complex interpersonal trauma (CIT); a combination of two or more traumatic events that involved other individuals in their life. This is different from traumatic experiences that are environmental in nature, such as an accident or natural disaster [9, 11]. Examples of CIT include abuse, neglect, and physical violence which often result in children developing symptoms of traumatic stress, including re-experiencing symptoms, intrusive thoughts/memories, avoidance behavior, and changes in cognitions/beliefs [12]. Children who experience CIT, relative to other adverse events, were more susceptible to challenges with their physical, psychiatric, and neurodevelopment as they age [13]. Self-regulation and ability to create interpersonal connections were also negatively affected in children with CIT [10].
Perhaps no group is at greater jeopardy to experience CIT were children served in foster care systems [14]. Studies have estimated that 90% of children in these systems have experienced trauma in their lifetime [15], and these traumatic experiences come in various forms: physical or emotional, real, perceived, direct or indirect, and in single or multiple occasions [16]. Traumatic experiences such as child abuse and neglect resulting in interpersonal trauma can lead to the removal of a child from abusive environments and placement into the child welfare system. Children may have additional traumatic experiences while in the system, resulting in feelings of separation and loss after removal from their home or family environment [14]. Although experiences through traumatic events and subsequent traumatic stress is common in children, CIT often goes undetected and unreported [14, 17], and can manifest as developmental delays and behavioral health challenges [15].
One of the Healthy People 2030 high-priority public health issues is to increase delivery of evidence-based treatments to children and adolescents with symptoms of trauma [18]. However, not everyone who experiences adverse life events develops symptoms of traumatic stress. Some children with history of CIT have instead demonstrated high levels of resilience in the face of adversity [19–21]. Factors affecting resilience development including parental support and caregiver attachment are associated with decreased impact of ACEs [22]. Promotion of these attachments has been an emphasis of building resilience in this the face of prior adversity [23, 24]. In this context resilience is more than ability to cope, rather it is a combination of characteristics which permits adaptation to trauma exposures [19, 21]. Essential aspects of resilience are complex and multi-dimensional, including interpersonal skills, self-regulation, and positive adaptations [21]. The lack of symptomatic development can make standard approaches in trauma-informed systems challenging, because different children respond differently to the same adverse life events [25]. Under these circumstances, using experience-based assessments such as those evolved from the 10-item ACEs [6–8], as opposed to clinical- or symptom-based assessments to guide intervention might lead to inappropriate assignment of trauma interventions to children who demonstrate resilience after experiencing a traumatic event [22]. Furthermore, understanding underlying outcomes which contribute the resilience as a set of asset-based qualities is imperative for children in foster care.
Latent class analysis (LCA) is a form of mixture modeling which is widely used in data analysis to determine the population heterogeneity [26]. Modeling using Child and Adolescent Needs and Strengths (CANS) data has been previously completed for evaluation of strengths in children with mental disorders [27], and to characterize longitudinal behavioral health changes over time while in services [28]. Sex, history of foster care, and mental health needs were associated with different trauma patterns when using the CANS trauma domain in LCA [29]. The cumulative number of ACEs, and impact of combination of these ACEs on child health outcomes using the National Survey of Children’s Health was reported to have seven profiles [30]. For instance, mental illness and poverty ACEs contribute to higher likelihood of poor health—even higher risk than those children who experience more than 7 ACEs [30]. As demonstrated by prior research, the LCA approach permits distinction of unobserved groups who share patterns of predictors or outcomes as those with known trauma exposures. The value of the LCA in understanding trauma exposures and subsequent health outcomes is valued as a person-centered approach [27–31]. A gap in current research is understanding how and why, despite cumulative trauma exposures, some children do not exhibit traumatic stress symptoms. Thus, we aimed to examine this gap by understanding the underlying heterogeneity of populations of children by using LCA to move the field towards care tailored for individuals.
The present study used data collected in a child welfare system to understand the relationship between exposure to traumatic events and the development of traumatic stress symptoms in young children. Specifically, we sought to identify and better characterize young children who were exposed to CIT experiences, and yet were not detected as having symptoms of traumatic stress. Given past findings, we hypothesized these ‘undetected’ children include those who are clearly ‘missed’ and those who are demonstrating resilience in the face of exposure to these traumatic experiences.

Methods
Data source
We used data from children aged 0 to 18 years who were taken into state custody and placed in a foster care setting over a period of seven years within a large Midwestern state’s child welfare system. A CANS assessment [32] was completed by the caseworker as an output of the initial comprehensive, team-based assessment process at entry into custody. All data were routinely collected by participating jurisdictions/agencies during normal course of business. No direct contact was made between study personnel and families associated with these data. As such, a waiver of consent was granted according to the University of Kentucky ethics review (#55938).

Sample
Our sample for this project was from 88,086 observations in the primary dataset representing 15,883 unique children ages 0 to 5 years with documented CIT exposure. CIT exposure was determined as an assessment of two or more traumatic exposures (ACEs; captured by actionable ratings on corresponding CANS items) which included sexual abuse, physical abuse, neglect, emotional abuse, and/or witness to family violence. A total of 8269 (52%) were identified as males. Most children were classified as white (9060, 57%) followed by Black/African American (5127, 32%), Native American/Alaskan (1104, 7%), and Asian (195, 1%). A total of 10% (1615) were identified as Hispanic.

Instrument
The CANS is an evidenced-based assessment of needs and strengths of children and adolescents and includes an assessment of whether the child experienced any of the thirteen ACEs [33–35]. We used the definition of CIT experiences developed for the CANS by Kisiel, et al. [36]. Specifically, this definition requires the presence of a history of at least two of the following ACEs: sexual abuse, physical abuse, emotional abuse, neglect, and witness to family violence. The CANS version used in this study was adapted from a version developed in collaboration with the National Childhood Traumatic Stress Network [36] and is consistent with the version used in prior research. Embedded within this version of the CANS are 13 common ACEs [32].
The CANS is a communimetric tool designed from communication theory [37, 38]. As such, each individual item is reliable on its own and the ratings of items translate into action levels.

                           For the needs items, the following action levels are used:
	0
is no evidence, no need for action.

 

	1
watchful waiting/prevention/further assessment.

 

	2
action (functioning is impaired).

 

	3
immediate or intensive action (dangerous or disabling).

 





                           For the strengths items, the following action levels are used:
	0
centerpiece strength/focus of a plan.

 

	1
useful strengths.

 

	2
identified strength (but must be developed to be useful).

 

	3
no strength is identified.

 





                           For purposes of clarity “actionable items” were defined as those CANS need items rated a ‘2’ or ‘3’ indicating an area for targeted clinical intervention or strength identification and building. Individual items that score ‘0’ or ‘1’ were considered “non-actionable.” Strengths were seen as present if rated a ‘0’ or ‘1’.

Statistical analysis
All analyses were conducted using R statistical software (version 3.6.3). Logistic regression was used to predict the relationship between the number of ACEs experienced by the children and the presence of any symptoms of traumatic stress. The total number of ACEs captured by actionable ratings on corresponding CANS items was regressed on the presence of observed traumatic stress symptoms. The presence of traumatic stress symptoms was defined as the child having an actionable rating on one or more CANS items reflecting traumatic stress. Data were coded into binary scores for analysis based on whether they were considered “actionable” (non-actionable = 0, actionable = 1). Cumulative traumas (ACEs) were used to predict expression of traumatic symptoms. The predictive variable was a rating of ‘2’ or ‘3’ on the CANS item of “adjustment to trauma”, meaning that symptoms of traumatic stress were detected and required clinical care. From this logistic regression we developed a subset of children who fell into the category of not having detectable traumatic symptoms. In an exploratory analysis, we then used Latent Class Analysis (LCA) to predict profiles of these children from the original sample (see Fig. 1). The probabilities of each actionable item were determined. We expected between three and six patterns, which are differentially associated with clinical need and strength.
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Fig. 1Graphical description of sampling and statistical analyses used to evaluate trauma exposure and expression of traumatic stress symptom data from the Child and Adolescent Needs and Strengths assessment in a large midwestern state from 2011 to 2021




Results
Initially we compared this data sample with two other age groups in a logistic regression model (see Fig. 2). The regression model was fit to ascertain the effect of cumulative number of ACEs experienced on the likelihood that the children had detected symptoms of traumatic stress, while controlling for age group (e.g., 0 to 5 years; 6 to 12 years; 13 and older). The logistic model was statistically significant, X2 (3, n = 16,683) = 2640, p < 0.001 and explained 19.8% (Nagelkerke R2) of the variance in the data. More cumulative number of ACEs experienced increased the likelihood that symptoms of traumatic stress were detected (OR = 1.53, 95% CI [1.50, 1.57]). Children aged 6 to 12 years old (OR = 2.06, 95% CI [1.90, 2.25]) and children ages 13 and older (OR = 2.19, 95% CI [2.01, 2.78]) were both over twice as likely to have detected traumatic stress symptoms compared to children aged five years and younger.
[image: ]
Fig. 2Logistic regression of number of trauma types predicting actionablea adjustment to trauma scores from the Child and Adolescent Needs and Strengths (CANS) comprehensive assessment from a large mid-western state in the United States (2011–2021). aActionable refers to rating of ‘2 – action’ or ‘3 –immediate/intensive action’ in the Child and Adolescent Needs and Strengths assessment, meaning that some level of action should be taken


Results of this logistic regression indicated that detection of traumatic stress symptoms based on ACEs was different among age groups. Of the overall population of children aged five and under, 11,543 (73%) were identified as having CIT exposure with detected traumatic stress, and 4340 (27%) did not have traumatic stress symptoms in the presence of documented traumas. Compared to the children and adolescents above 6 years of age, those with CIT exposure and without detected traumatic stress symptoms were an average age of 13 years, 35% male, and 31% Black/African American. Therefore, we elected to further study this 27% of the population to determine profiles of need and strengths in very young children who have history of trauma exposures but did not have detectable traumatic stress symptoms.
We extracted data on children under the age of five who had experienced CIT but had no actionable traumatic stress symptoms (n = 4340). Demographics were summarized in Table 1. The LCA was conducted using all items of the CANS assessment, excluding those items that corresponded to ACEs, to identify classes of asset-based and mental/behavioral health need factors. A total actionable need score was derived by summing any need which was scored a “2” or a “3” for each class. Class 1 had the lowest total actionable need score (score of 5) with Class 3 being moderate (score of 14) and Class 2 having the highest summed actionable need (score of 18). We first fit a one class model and subsequently added classes until we determined a model with the best fit. We followed the recommendation of Nyland et al. [26] that the Bayesian Information Criterion (BIC) served as our statistical criteria, where the lowest BIC results in the best model fit. The BIC reached a minimum at a three-class solution (BIC:3 = 532,187, df = 6825, parameters n = 560). Class 1 comprised 58% of the sample with an average age of 2.5 years and the majority were white females. Classes 2 and 3 had higher percentage of males, with Class 2 having nearly 37% Black/African American children. The average age for class 2 was 2.0 years and this class was the smallest percentage of the total sample (n = 503, 12%, see Table 1).
Table 1Demographics of three classes from Latent Class Analysis of data for children five years and younger from the Child and Adolescent Needs and Strengths assessment in a large midwestern state from 2011–2021


	Demographic
	Class 1
	Class 2
	Class 3

	Sample n (%)
	2531 (58)
	503 (12)
	1306 (30)

	Average Age (years)
	2.5
	2.0
	3.1

	Male (%)
	49
	55
	54

	Black/African American (%)
	31.6
	36.4
	31.7

	White (%)
	56.34
	55.1
	58.2

	Other Race (%)
	12.1
	8.6
	10.1




Probability of actionable needs for all CANS factors were summarized by each class determined using LCA (see Table 2). Children in Class 1 (n = 2531) demonstrated the lowest percent of needs among the three classes. Within all domains the only actionable need reported was “family nuclear life functioning”. Children in Class 2 (n = 503) represented a group who had a greater proportion of developmental and medical functioning needs which were actionable. In addition, this group had more actionable “impairment in functioning” than either of the other two classes. Children in Class 3 (n = 1306) had the highest prevalence of needs in the life functioning domain. Like Class 2, these children demonstrated developmental challenges, but also had actionable “attachment behaviors”, “communication functioning”, and “family extended life” needs. Additional needs in Class 3 were observed in “organizational complexity”, “physical functioning”, and “social functioning”.
Table 2Probabilities of actionablea needs by class membership of data for children five years and younger from the Child and Adolescent Needs and Strengths assessment in a large midwestern state from 2011–2021


	 	Class 1
	Class 2
	Class 3

	 	n = 2531 (58%)
	n = 503 (12%)
	n = 1306 (30%)

	 	Resilient
	Unfolding
	Missed

	Behavioral and Emotional Needs
	 	 	 
	Anxiety
	0.04
	0.09
	0.25

	Attachment
	0.11
	0.17
	0.34

	Atypical Behavior
	0.00
	0.02
	0.05

	Depression/Withdrawn
	0.01
	0.02
	0.06

	Failure to Thrive
	0.02
	0.15
	0.03

	Impulsive/Hyperactive
	0.04
	0.07
	0.23

	Oppositional
	0.02
	0.05
	0.15

	Child and Family Cultural Factors
	 	 	 
	Cultural Identity
	0.00
	0.02
	0.03

	Culture Stress
	0.01
	0.03
	0.05

	Expression of Distress
	0.04
	0.10
	0.13

	Help Seeking Congruence
	0.04
	0.08
	0.13

	Knowledge Congruence
	0.03
	0.08
	0.11

	Language
	0.02
	0.02
	0.04

	Traditions and Rituals
	0.00
	0.02
	0.02

	Life Functioning
	 	 	 
	Autism Spectrum
	0.00
	0.02
	0.02

	Chronicity
	0.01
	0.26
	0.01

	Cognitive
	0.02
	0.17
	0.14

	Communication
	0.13
	0.27
	0.37

	Daily Functioning
	0.02
	0.17
	0.24

	Dental
	0.10
	0.09
	0.20

	Developmental
	0.10
	0.34
	0.33

	Diagnostic Complexity
	0.00
	0.21
	0.00

	Eating
	0.01
	0.14
	0.07

	Elimination
	0.00
	0.06
	0.05

	Emotional Control
	0.01
	0.10
	0.16

	Emotional Response
	0.00
	0.17
	0.00

	Family Extended Life Functioning
	0.13
	0.21
	0.32

	Family Nuclear Life Functioning
	0.32
	0.31
	0.43

	Impairment in Functioning
	0.01
	0.39
	0.00

	Intensity of Treatment
	0.00
	0.14
	0.00

	Life Threat
	0.00
	0.08
	0.00

	Living Situation
	0.06
	0.11
	0.26

	Medical
	0.10
	0.52
	0.11

	Motor
	0.03
	0.24
	0.11

	Organizational Complexity
	0.01
	0.01
	0.31

	Physical
	0.03
	0.05
	0.31

	Recreational Play
	0.01
	0.15
	0.11

	Regulatory
	0.03
	0.28
	0.28

	Sensory Reactivity
	0.00
	0.09
	0.06

	Sleep
	0.08
	0.16
	0.21

	Social Functioning
	0.03
	0.14
	0.30

	Treatment Involvement
	0.01
	0.28
	0.01

	Risk Behaviors
	 	 	 
	Aggressive Behavior
	0.03
	0.07
	0.20

	Birth Weight
	0.06
	0.22
	0.08

	Intentional Misbehavior
	0.01
	0.04
	0.17

	Labor and Delivery
	0.06
	0.18
	0.08

	Length of Gestation
	0.07
	0.15
	0.08

	Maternal Availability
	0.17
	0.23
	0.25

	Parental Care
	0.13
	0.24
	0.20

	PICA
	0.00
	0.01
	0.01

	Self-Harm
	0.00
	0.01
	0.02

	Substance Exposure
	0.22
	0.24
	0.25


Note: Within class, bolded values have a ≥ 0.3 probability of being actionable
aActionable refers to scores of 2 or 3 in the Child and Adolescent Needs and Strengths assessment, meaning that immediate action needs to be taken because the child is at risk within that item



The “strengths” in the CANS were summarized by LCA class noting that resilience was a strength item, although all remaining items contribute to the larger concept of resilience (see Table 3). Actionability was defined as those with a probability of less than 0.7, meaning that above 0.7 the child demonstrated the strength factor. Within Class 1, “family nuclear strength” was actionable. There were no strengths which required attention or development detected in Class 2. Within Class 3, all the strengths were actionable except for “curiosity” and “resiliency” which were 0.79 and 0.74, respectively.
Table 3Probabilities of useful strengths by class membership of children five years and younger from the Child and Adolescent Needs and Strengths assessment in a large midwestern state from 2011–2021


	 	Class 1
	Class 2
	Class 3

	 	n = 2531 (58%)
	n = 503 (12%)
	n = 1306 (30%)

	 	Resilient
	Unfolding
	Missed

	Strengths
	 	 	 
	Adaptability
	0.95
	0.78
	0.58

	Curiosity
	0.99
	0.88
	0.79

	Family Extended Strength
	0.74
	0.76
	0.63

	Family Nuclear Strength
	0.67
	0.74
	0.68

	Interpersonal
	0.97
	0.83
	0.63

	Persistence
	0.96
	0.83
	0.66

	Relationships Permanence
	0.72
	0.75
	0.66

	Resiliency
	0.98
	0.89
	0.74


Note: Within class, bolded values have a ≤ 0.7 probability of being actionable
aActionable refers to scores of 2 or 3 in the Child and Adolescent Needs and Strengths assessment, meaning that the child needs to build strengths and action is needed



We evaluated frequency and type of trauma experienced by Class determined in the LCA (See Fig. 3). “Neglect” and “witness to family violence” were documented across all classes. Class 2 demonstrated the highest frequency of “medical traumas” and “physical abuse”. The traumas of “witness to criminal activity” and “emotional abuse” were more frequently documented in children who were in Class 3 than other classes. The remaining traumas were distributed across all classes equally.
[image: ]
Fig. 3Frequency of trauma type per LCA class (‘resilient’, ‘unfolding’, ‘missed’) in children less than five-years of age: the Child and Adolescent Needs and Strengths (CANS) comprehensive assessment from a large mid-western state in the United States (2011–2021)


Class 1 comprised the largest proportion of the sample and was labelled a resilient group of children because of the high percentage of strengths and lowest actionable number of needs. This class also had the lowest proportion of males compared to the other classes. Class 2 was characterized by children with developmental challenges and the highest frequency of medical traumas. Children in this class also had marginally higher rates of physical abuse and neglect. We propose that this group may be developing traumatic stress, but because of the nature of trauma and the presence of developmental delays, it was harder to detect at the time of assessment. For this reason, Class 2 was labelled as “unfolding”. Class 3 was a group of children with behavioral health needs that often mirrored or overlapped with traumatic stress symptoms; however, these children were not identified as having symptoms despite documented CIT exposure. Class 3 was labelled as “missed”. This class also was characterized by higher levels of violence in their traumatic experiences (e.g., witness to family violence, community violence and criminal activity). This group was the oldest (3.1 years) and had the highest proportion of white children (58%). In addition to having developmental functioning challenges as Class 2, the detection of “attachment” as a behavioral and emotional need was highlighted in this group. This factor and need in “communication” functioning item distinguish the class from the unfolding group (Class 2). In addition, children in Class 3 had the most actionable strengths, observed as strengths needing to be developed, compared to the other two classes.

Discussion
Using a population-based sample, this study found an association between traumatic exposures (captured using CANS items that correspond to ACEs) and detection of traumatic stress of very young children taken into state custody. The power and ability for the CANS to predict health outcomes for children with CIT are well established [39–41, 42–45]. To optimize the ability to provide person-centered, trauma-informed care, our study’s primary objective was to identify patterns of functional and asset-based factors in children housed in foster care who have documented CIT exposure but do not demonstrate subsequent symptoms of traumatic stress. We characterized three groups of children under five years of age based on these functional and asset-based factors. The characteristics of each class have important implications for the design of child welfare systems.
Class 1, as the ‘resilient group’, demonstrated only one actionable need, which was “family nuclear life functioning”. Related to this need, the only actionable strength (i.e., strength needing development) was “family nuclear strength”. These findings combined with having the higher proportion of females are consistent with a child welfare sample, such that, other than family challenges, these young children are doing well [29, 56]. The results of this study identified that a notable proportion of children with CIT history are quite resilient in the face of adversity: they have few behavioral/mental health needs and demonstrate several strengths which contribute to asset-based resilience. We suggest these children will be best served through strategies which emphasize maintenance of strengths and monitoring of family functioning. Of course, the present study is cross-sectional; therefore, we know little about the long-term resilience of these children. Longitudinal research is needed to see whether these resilient children remain resilient or ultimately experience traumatic stress later in life as previously identified [10].
Children with cognitive, physical, and emotional disabilities have been shown to have higher frequencies of ACEs than those without special needs [56]. In addition, children with disabilities are over three times more likely to experience maltreatment, and they are disproportionately represented in child welfare services [46]. Children with developmental delays may communicate symptoms of traumatic stress differently than those without neurodevelopmental anomalies. Class 2 children were also more likely to have medical needs which was a distinct factor in this class. Further, over 36% of this class were identified as by Black/African American males, which is higher than reported in investigations of older children [47]. Further research is necessary to explore this disparity, as racial bias has been described in the child welfare system [48–50]. It is notable that this group represents both children with minority and disability status both of which have been shown to be experience bias in clinical settings [48, 50]. These children demonstrated assets across all strength items upon entry to child welfare services. Although in Class 2 the level of strengths was lower than Class 1, it is possible that these children are resilient children with developmental and medical challenges. However, we proposed that differentiation of traumatic stress symptoms may be secondary to identification of developmental delays or medical symptoms and may be complicated by implicit bias. In other words, the developmental needs of the children may be creating ‘noise’ which may obscure the detection of symptoms of traumatic stress [50]. Further, child welfare professionals also may be less cognizant of traumatic stress symptoms associated with medical traumas. Another difference between this class and the third class is that strengths are often present [51, 52].
Class 3 children had the fewest strengths. We also saw 30% higher emotional abuse and 57% higher sexual abuse traumatic exposure in this sample. Attachment behavior and oppositional behaviors related to family extended life are the most common mental health presentations of young children in the missed class who experienced CIT. These common behavioral symptoms likely provide the greatest challenge to detecting traumatic stress in young children; however, the treatment of traumatic stress can be quite different from traditional mental healthcare [53]. Class 3 was the only group with notable needs on the organizational functioning item. This indicated that 31% of these children were engaged in care in multiple systems and there were problems with care coordination across these systems.
The LCA approach permitted us to characterize these children in terms of behavior, health status, exposure to traumatic events, and development. As an advantage, the LCA considered population heterogeneity across multiple factors rather than describing variability of a single variable. As a person-centered approach, the LCA characterized a population across a subset pattern underlying which there is an optimal number of latent classes to represent that population [31, 26, 54, 55]. Like prior work [29, 31], we were able to understand the co-occurrence of CIT more deeply in a nuanced manner in very young children. This person-centered approach permitted the identification of heterogenous sub-groups of children who did not have detectable traumatic stress. Evidence of high need and actionable strength in the unfolding and missed classes in our study supported the cumulative risk hypothesis which is associated with poorer health and emotional outcomes, even when controlled for demographic factors and special medical care requirements [56]. Most children with undetected traumatic stress may simply be resilient, and therefore, demonstrate fewer symptoms. When trauma-affected children developed strengths in relationships, they exhibit greater adaptation to negative exposures (such as fewer behavioral needs, reductions in mental health challenges 33, 34). In this context, the results demonstrate the importance of assessing both traumatic stress and strengths to ensure that children who are resilient are not referred into the same interventions as those who are struggling with their adjustment to adverse life events.
The identification of a large group of resilient children bolsters the case for creating stability in an inherently unstable system where what is best for the children often is to remove them from homes and provide residential care. By focusing on asset-based factor development to mitigate traumatic stress symptoms, this study suggests changing the paradigm of person-centered care to asset-based rather than a deficit-based approach which focuses primarily on need associated with diagnosed conditions [39–41]. Asset-based resilience is likely a factor of moderators including family functioning and interpersonal relationships which are commonly impaired with CIT exposure [10]. Furthermore, consideration of age and pervasiveness of effects of traumatic exposures [31] highlights the continued need to derive effective and efficacious interventions which are trauma-informed for children in foster care systems. Child welfare professionals may require training and support to help them work effectively with very young children in foster care. This additional support may be especially important in helping professionals to distinguish between behavioral/emotional challenges and traumatic stress symptoms. Considering the balance among social, cultural, and other identity factors, in the context of the detection of behavioral and emotional challenges, should remain a priority [57]. These findings suggest that these profiles are critical in identifying when very young children are likely to have traumatic stress and should be carefully considered when implementing treatment plans.

Limitations
The current study has several limitations which should be addressed with additional research. It is a cross-sectional approach to the challenge of traumas in very young children and cannot establish causality among factors. However, our intention was not to establish causality, rather to understand the child welfare systems’ ability to detect traumatic stress symptoms in very young children. Future research should follow these children over time to see whether the resilient children stay resilient to these traumatic experiences and whether, when, and how traumatic stress manifests in the group we proposed as ‘unfolding’. Similar research would help to validate that traumatic stress was indeed not identified in the group we proposed as ‘missed’.
Although the classification certainty of our optimal model was within standards, there always exists a level of uncertainty for class separation. When we reviewed the three and four class solutions, we chose the three class LCA because we were able to describe three distinct and interpretable patterns. As such, we believe that our findings are robust and supported. Other researchers with different data sets may find different patterns and number of class solutions as seen previously [27–30]. Children in this age group are represented by a caregiver or guardian and may not accurately reflect the child’s experience with trauma. We used the trauma/ACEs domain in the CANS. Although the definitions are the same, the assessment processes can be different than other ACEs measures. Our findings are like others which are nationally and state-based samples in describing traumatic stress and trauma exposures. Future studies should consider if different patterns arise when considering indicators which vary from this study’s approach.
Child welfare systems vary, and these findings may not generalize to other areas in the United States. These data had representation of fewer ethnic minorities compared to some regions of the US. Prior LCA analyses adjusted for race and ethnicity demonstrated high need and low strengths using the CANS in children in the welfare system [28, 31, 55]. Although our data were not adjusted for race, we propose that the findings remain. Age can also impact the expression of traumatic stress symptoms [58]. The present study was an analysis of data collected on the needs and strengths of children as they entered child welfare settings. It is likely entry-point assessment may not capture the full breadth and depth of a child’s adverse experiences and traumatic stress symptoms. This challenge might be particularly acute for children under five years old, especially those who may not have a reliable historian available and when the child may not verbalize or otherwise outwardly demonstrate assessable characteristics.

Conclusions
Understanding and addressing traumatic stress in children is an important public health priority. The present study demonstrates how one state has built the capacity to assess and detect traumatic stress for children served in the child welfare system. Given the widespread use of the CANS in child welfare, this capacity exists in most states and internationally. Understanding the challenges of detecting traumatic stress in very young children will help us provide improved decision support, training, and supervisory support to caseworkers and other system partners to develop their detection skills. Further understanding how children become resilient in the face of adversity, even at a very young age, should help us to clarify how to help all children achieve and maintain factors of resiliency through intentional and directed trauma-informed interventions.
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