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Abstract Studies of the association between traumatic ex-
periences and psychopathology in early childhood have pri-
marily focused on specific types of events (e.g., sexual
abuse) or aggregated different types of events without dif-
ferentiating among them. We extend this body of work by
investigating patterns of traumatic event exposure in a high-
risk, ethnically diverse sample of children ages 3—6 (N=211;
51 % female) and relating these different patterns to parents’
reports of child externalizing, internalizing, and post-
traumatic stress symptomatology. Using latent class analysis,
which divides a heterogeneous population into homogenous
subpopulations, we identified three patterns of traumatic
events based on parents’ responses to an interview-based
assessment of trauma exposure in young children: (1) severe
exposure, characterized by a combination of family violence
and victimization; (2) witnessing family violence without
victimization; and (3) moderate exposure, characterized by
an absence of family violence but a moderate probability of
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other events. The severe exposure class exhibited elevated
internalizing and post-traumatic stress symptoms relative to
the witness to violence and moderate exposure classes, con-
trolling for average number of traumatic events. Results
highlight the need for differentiation between profiles of
traumatic life event exposure and the potential for person-
centered methods to complement the cumulative risk
perspective.

Keywords Early childhood - Traumatic events -
Psychopathology - Latent class analysis - Post-traumatic stress

According to the DSM-5 (American Psychiatric Association
2013) and the DC:0-3R (Zero to Three 2005), a traumatic
event for a child under the age of 6 involves exposure to actual
or threatened death, serious injury, sexual violence, or threats
to the psychological integrity of the child or others. Traumatic
events, such as experiences of family violence, accidental in-
jury, animal attacks, disproportionately occur among children
under the age of 6 (Briggs-Gowan et al. 2010b), and rates are
particularly high among children in low-income families
(Jones et al. 1996). Trauma in early childhood is associated
with greater rates of internalizing, externalizing, and post-
traumatic stress symptoms (Chu and Lieberman 2010), and
as many as one third of adult psychiatric disorders may be
attributable to experiences of trauma in childhood (Kessler
et al. 2010). Although exposure to multiple events is common
(Green et al. 2010), and many types of trauma tend co-occur
(Finkelhor et al. 2007b), research on early childhood trauma
has often focused on the consequences of a single event, one
type of trauma, or a count of traumatic experiences (Evans
et al. 2013; Finkelhor et al. 2007a; Lieberman et al. 2011). A
limitation of these approaches is that none distinguishes be-
tween the different constellations of traumas experienced by
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young children. This omission is notable because the early
childhood period is a sensitive time for the development of
neurobiological stress systems and emotion regulation abili-
ties (Gunnar and Quevedo 2007). Identifying subgroups of
young children exposed to particular types of experiences
has the potential to inform screening procedures and to facil-
itate more targeted interventions that can alter problematic
developmental trajectories and promote resilience early on
(Cicchetti 2013).

Multiple Traumatic Events and Psychopathology

Beginning with Rutter’s (1979) and Sameroff and col-
leagues’ studies on the predictive power of multiple risk
exposure (Sameroff et al. 1987), developmental psychopa-
thology research has demonstrated that the accumulation of
traumatic events is often a stronger predictor of child out-
comes on average than a single, even if serious, event
(Evans et al. 2013; Rutter and Sroufe 2000). The general
approach taken to assess cumulative trauma is an additive
one: a traumatic event or type is counted as either present or
absent and then events or types are summed to arrive at a
number that is reflective of quantity of exposure. This meth-
od implicitly assumes that all traumas have equal weight and
are interchangeable. However, even within a given type of
trauma, there is considerable variability in the domains of
life affected. Illustratively, the broad category of witnessing
family violence could include one or more of the following:
threats between family members, actual physical violence
between family members, police presence in the home, or
the arrest of a family member. Different configurations of
these multiple experiences may be uniquely related to dif-
ferent types of mental health symptoms (Briggs-Gowan
et al. 2010a).

As early as age 6, a dose-response relation between trau-
matic events and psychological functioning is evident
(Snyder et al. 2012); however, it is unknown whether par-
ticular clusters of traumatic experiences impact psychopa-
thology in very young children. Given the multiplicity of
trauma exposure and psychological consequences, examin-
ing individual differences in exposure within a trauma-
affected sample may allow for more precise and
developmentally-informed treatment planning (Berzenski
and Yates 2011). For example, in one of the few studies to
assess a wide range of traumatic events and post-traumatic
stress symptoms in low-income preschool-aged children
(Graham-Bermann et al. 2012), traumatic loss of a family
member was uniquely related to greater emotional reactivity,
whereas family violence was strongly related to intrusive
thoughts and fears. This finding suggests that providers
may wish to pay particular attention to a preponderance of
mood versus anxiety-related post-traumatic stress symptoms
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depending on whether traumatic experiences were loss-
related or violence-related. Although specificity between
trauma type and mental health problems has been examined
in middle childhood and adolescence, it remains relatively
understudied in early childhood (Graham-Bermann et al.
2008; Margolin et al. 2010).

Person-Centered Approaches to the Study
of Traumatic Events

Developmental psychopathology and dynamic systems
frameworks imply that individual development involves
multiple factors that can be described as patterns or profiles
(Bogat 2009) and highlight the need to utilize methods sen-
sitive to individual differences in environmental exposure
and behavior (Cicchetti 2013). Studies employing variable-
centered approaches, in which variables are the units of
analysis (e.g., factor analysis), have shown that different
childhood adversities may cluster in predictable ways
(Jacobs et al. 2012). However, variable-centered approaches
assume a homogenous population in which relations be-
tween different variables hold across all individuals
(Laursen and Hoff 2006). Person-centered methods use the
individual as the unit of analysis and decompose a hetero-
geneous population into smaller homogenous subpopula-
tions. Because a person-centered approach allows the iden-
tification of subgroups of individuals who share similar ex-
periences (Bergman et al. 2003), it can inform screening
procedures in a way that variable-centered procedures may
not (e.g., screening for a specific kind of exposure may be
especially important when a child has been exposed to other
particular events).

There are also empirical reasons to use a person-centered
approach as a complement to a variable centered approach.
Person-centered methods have the potential to increase gen-
eralizability relative to variable-centered investigations be-
cause variance is almost never distributed equally across
all individuals studied (Laursen and Hoff 2006). As noted
by von Eye (2010), focusing on subpopulations rather than
shared variance across the full population increases the por-
tion of variance explained and the validity of statements
made. Latent class analysis (LCA), one type of person-
centered approach, is increasingly being used to capture
the complexity of individuals’ traumatic life experiences
(e.g., Berzenski and Yates 2011). The increasing popularity
of LCA may be a result of the advantages it has over other-
person-centered methods. For example, unlike cluster anal-
ysis, which can lead to multiple solutions, LCA (1) offers a
single solution based on maximum likelihood estimation; (2)
generates fit statistics, which provide information about ab-
solute fit between the data and the model and allow for
comparisons between different models; and, (3) disattenuates
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measures of association based on estimates of measurement
error. At the same time, LCA—Ilike any statistical model—
simplifies reality, and the use of person-centered approaches
such as LCA does not necessary imply that the population
consists of categorically distinct groups (Nagin 2005).

Studies employing LCA to examine constellations of
traumatic events have been conducted primarily with ado-
lescent and adult populations (Berzenski and Yates 2011;
Houston et al. 2011; Menard et al. 2004; Shevlin and
Elklit 2008). To our knowledge, there have been no stud-
ies applying this method to the study of young children
exposed to interpersonal trauma. Findings from adult stud-
ies using LCA indicate that exposure to different traumatic
events increases the risk for certain psychological disorders
and attenuates the risk for other disorders depending on
trauma type (Houston et al. 2011; Menard et al. 2004;
Shevlin and Elklit 2008). For example, in a multiply
maltreated sample of young adults, different constellations
of maltreatment types were related to specific symptoms
(Berzenski and Yates 2011). In that study, four classes of
multiply maltreated young adults were identified: hostile
home (emotional abuse and exposure to interparental vio-
lence); violent home (physical abuse and exposure to
interparental violence); harsh parenting (emotional and
physical abuse); and sexual abuse. Individuals in the harsh
parenting class reported significantly greater substance use
compared to the hostile home class and more emotion
dysregulation compared to the violent and hostile home
classes, despite all three classes being characterized by
two maltreatment types. This result suggests that supple-
mentary information can be gained by examining constel-
lations of traumatic experiences in addition to type or
number of events.

The Current Study

Understanding the landscape of traumatic experiences and
the association between patterns of trauma exposure and
different dimensions of symptomatology in young children
will remain difficult if we fail to place single events within
the broader lens of chronic or multiple traumas (Chu and
Lieberman 2010). The current study had two goals. First, we
used LCA to identify groups characterized by different pat-
terns of traumatic (as defined by the DSM-5 and DC:0-3R )
events in a high-risk population of young children. This was
a descriptive goal and therefore exploratory in nature: in
other words, we did not have hypotheses about the number
of classes or the specific events that would characterize each
class. The second goal was to evaluate whether particular
constellations of trauma were associated with greater exter-
nalizing, internalizing, or post-traumatic stress symptoms
compared to other constellations.

Method
Participants

Participants were drawn from a larger population of children
and families (N=283) between the ages of 3—6 years old who
presented to an outpatient hospital-based trauma clinic dedi-
cated to ameliorating the negative effects of trauma on the
child—parent relationship and child psychological functioning.
Participants were eligible for inclusion in our analytic sample
if the family was presenting to the clinic for the first time, the
primary caregiver was a biological parent, and at least 80 % of
the items on the trauma questionnaire had been completed.
Seventy-two children were excluded from the current analyses
because a non-biological parent completed the traumatic event
interview (n=34), the family dropped out before completing
the traumatic event interview (n=34), or more than 20 % of
the event interview items were missing (n=4). The final sam-
ple included 211 children (49 % male; M age=4.23 years) and
their primary caregiver (93 % mothers; M age=32 years).
Racial and ethnic composition of the children in the sample
was as follows: 46 % Latino; 14 % European American; 11 %
African American; 3 % Asian; 3 % missing/other, and 22 %
mixed race and/or ethnicity. Of the 84 % of parents reporting
educational attainment, 75 % of parents had completed at least
12 years of education. Median annual household income was
$18,000 (range=$0-$480,000), and 74 % of parents were
single (i.e., unmarried and not cohabitating with a romantic
partner). Although child age, sex of the child, and single par-
ent status were unrelated to inclusion (n=211) versus exclu-
sion (n=72) in the analytic sample, Spanish speakers were less
likely than English speakers to be included in the analytic
sample, 7(277)=-0.13, p=0.027, children whose parent com-
pleted at least a high school education were less likely to be
included in the analytic sample, (203)=-0.15, p=0.037,and
greater income was related to lower likelihood of inclusion,
r(205)=—0.27, p<0.001.

Procedure

The San Francisco General Hospital and the University of
California, San Francisco Medical Center institutional review
boards approved all study procedures. All procedures involv-
ing human participants were in accordance with the ethical
standards of the institutional and/or national research commit-
tee and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Informed consent was
obtained from all individual participants included in the study.

Families were referred to the clinic from pediatric care or
mental health clinics, social service agencies, family resource
centers, the family court system, the state department of hu-
man services and outpatient hospital clinics. The intake coor-
dinator, a licensed mental health clinician, requested detailed
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demographic information from the referral source as well as
descriptions of the family circumstances, mental health status,
and diagnoses of medical or developmental conditions:
Parents or children who were diagnosed with mental retarda-
tion, suicidal or homicidal ideation or severe psychosis, par-
ents who were reportedly actively abusing substances, and
children diagnosed with a pervasive developmental disorder
were deemed ineligible and referred to an appropriate alterna-
tive service.

The intake coordinator contacted the parent by telephone
and briefly explained the research study and associated ser-
vices. Families who agreed to participate in services (n=238,
see above) were assigned to a clinician for a comprehensive
assessment. Upon their first visit to the clinic, parents were
provided a description of the treatment modality offered
(Child Parent Psychotherapy; Lieberman and Van Horn
2008) and invited to participate in a research study of the
treatment’s effectiveness. Following informed consent pro-
cess, the parent and child participated in several assessment
sessions designed to gather comprehensive information on the
family’s historical and current circumstances and functioning.
All measures were administered in either interview or paper/
pencil format, as described below, in the parent’s native lan-
guage (English or Spanish). All interviews and assessment
procedures were conducted by licensed mental health profes-
sionals or psychology/social work interns and postdoctoral
fellows who were under the supervision of a licensed mental
health professional.

Measures

Child Psychological Functioning Two well-validated, stan-
dardized instruments were used to assess child internalizing,
externalizing, and post-traumatic stress (PTS) symptoms. The
Child Behavior Checklist for Ages 1.5-5 (Y-CBCL;
Achenbach and Rescorla 2000) was administered in paper/
pencil format (unless literacy was an issue, in which case an
interview was conducted) to assess general mental health
symptomatology. The Y-CBCL is a 99-item parent-report
measure of children’s behavioral symptoms. Parents were
asked to report on their child’s behavior over the past month,
thus allowing a comparable time-frame to the measure of child
PTS symptoms. Items were rated on a 3-point scale: not true=
0; somewhat or sometimes true=1; and very or often true=2.
The instrument has demonstrated predictive and external va-
lidity, has high one-week test-retest reliabilities for externaliz-
ing, internalizing, and total symptom scores and is valid for
use in cross-cultural samples and Latino populations in partic-
ular (Gross et al. 2006). Alpha reliability was 0.91 for exter-
nalizing and 0.90 for internalizing. The Trauma Symptom
Checklist for Young Children (TSCYC), a 90-item instru-
ment, measures the frequency of various trauma-related symp-
toms over the previous month in children ages 3—12 years old
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(Briere et al. 2001). The TSCYC was administered to parents
in an interview format (without the child present). Items were
rated on a four-point scale ranging from “not at all” (1) to
“often” (4). Three of the nine subscales assess PTS symptoms,
including intrusion, avoidance and arousal. Consistent with
other studies of PTS symptoms in young children (e.g.,
Crusto et al. 2010), scores on the three subscales were com-
bined to form a PTS total symptoms score («=0.90).

Child Exposure to Traumatic Events The Traumatic Events
Screening Inventory—Parent Report Form, Revised (TESI-PR;
Ippen et al. 2002), which was developed specifically to assess
for trauma exposure in children under the age of six, was used
to assess child exposure to 23 specific traumatic or adverse
events over the child’s lifetime (see Table 1). The TESI-PR
was administered in an interview format, as designed (Ippen
et al. 2002), with responses coded as 0 (not exposed) or 1
(exposed). The total score is the sum of the number of cate-
gories of traumatic events (total possible=23). The TESI-PR
has been validated against other measures of children’s vio-
lence exposure (Berent et al. 2008) and has been shown to
correlate with child mental health symptoms in multiple stud-
ies of children under the age of 6 (e.g., Berent et al. 2008;
Crusto et al. 2010; Roberts et al. 2013; Snyder et al. 2012).

Data Analysis Plan

We estimated two LCA models with Mplus 7.3 using the
robust maximum likelihood estimator (Muthén and Muthén
2012). The first model was an exploratory analysis based on
the 20 TESI items that were endorsed by more than 5 % of the
sample, whereas the second model was a refinement of the
initial model based on TESI items that provided the greatest
class discrimination. The absolute fit of each LCA model was
evaluated using a bootstrap of the Pearson x2 statistic with
5000 bootstrap draws (Collins et al. 1993; Langeheine et al.
1996); as in factor analysis using maximum-likelihood esti-
mation, a non-significant x2 indicates good fit. To determine
the optimal number of latent classes, we relied on methods
that have been demonstrated to most accurately identify the
true number of population classes in simulation studies
(Nylund et al. 2007). We used a combination of the
Bayesian Information Criterion (BIC), Vuong-Lo-Mendell-
Rubin (VLMR) likelihood ratio test, and bootstrap likelihood
ratio test (with 500 bootstrap draws). For the refined LCA
model, class membership was (1) predicted from demographic
covariates; and (2) used as a predictor of child symptoms,
adjusting for covariates.

To examine the relations between class membership and
child symptomatology, we implemented the three-step analy-
sis approach advocated by Asparouhov and Muthén (2014). In
the first step, the latent class model was estimated without
covariates or distal outcome variables included in the model.
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Table 1 Frequencies for

endorsed TESI Items Item N Frequency Percentage
Seen, heard, heard about family violence 210 160 0.76
Separated from caregiver for more than a few days 210 129 0.61
Seen/heard family threaten serious harm to one another 203 99 0.49
Aware/present during arrest of family member 202 88 0.44
Seen/heard war or terrorism on the television or radio 201 80 0.40
Undergone medical procedures or had serious illness 208 78 0.38
Seen/heard violence between non-family members 205 75 0.37
Intentionally injured (hit, choked, shaken, burned, bit) 200 67 0.34
Verbally abused (repeatedly told s/he was no good, yelled at) 204 61 0.30
Experienced illness of someone close 208 61 0.29
Experienced death of someone close 210 49 0.23
In serious accident that may have caused injury/death 209 38 0.18
Seen serious accident that may have caused injury/death 208 33 0.16
Lacked appropriate care (lack food, shelter, left alone) 207 28 0.14
Directly threatened with serious physical harm 204 27 0.13
Made to see/do something sexual 192 25 0.13
Attacked by a dog or other animal 210 24 0.11
Someone close attempted suicide or self-inflicted harm 209 19 0.09
Witnessed forced sexual activity 202 15 0.07
Experienced/seen mugging 208 13 0.06
Kidnapped or close to someone who was kidnapped 210 9 0.04
Been in a natural disaster 209 5 0.02
Directly exposed to war, armed conflict or terrorism 211 1 0.00

Note: N=Number of cases with non-missing data on item

In the second step, individuals were assigned membership in
the class in which they had the highest probability of mem-
bership. In the third step, class membership was related to
predictors or an outcome variable with an adjustment based
on classification uncertainty. Asparouhov and Muthén (2014)
have documented good performance for the three-step method
when class separation is good (i.e., entropy>0.6), and we
follow their recommendation to not assume homogeneity of
variance for outcome variables across classes.

Results
Descriptive Statistics and Measures of Association

Zero-order correlations among study variables, including de-
mographics, total number of events, and child symptomatolo-
gy, are available in supplemental materials (S1). On average
across the sample, children experienced 5.78 different trau-
matic events (SD=2.92; range=1-23). Frequencies for the
event data highlight that children referred for services due to
experiencing at least one interpersonal trauma (i.e., abuse,
neglect, exposure to interpartner violence, etc.) experienced
a number of other traumatic events (see Table 1). The three

most common experiences were “seeing, hearing, or hearing
about family violence” (76 %), “separated from a caregiver
for more than a few days or under very stressful circumstances”
(61 %), and “seen or heard family members threaten serious
harm to one another” (49 %). Three of the items were rare
(i.e., prevalent in less than 5 % of participants): “been in a
natural disaster,” “kidnapped or close to someone who was
kidnapped,” and “directly exposed to war, armed conflict, or
terrorism.” Given that these events were experienced so infre-
quently, subsequent analyses did not include these three items.

A considerable number of children were rated as displaying
clinically significant psychological symptoms (i.e., T-score>
65 on the symptom measures), with 65 % exhibiting clinical
levels of at least one of the three symptom dimensions (inter-
nalizing, externalizing, or PTS symptoms). Among all chil-
dren, 54 % of children exhibited clinical levels of PTS symp-
toms, 25 % displayed clinically significant externalizing prob-
lems, and 34 % presented with clinically significant internal-
izing symptoms. Comorbidity in the sample was also substan-
tial. Of the children scoring in the clinical range on at least one
symptom dimension (n=120), 48 % were above the clinical
threshold on more than one dimension: 26 % scored in the
clinical range on 2 of the 3 domains, and 22 % scored in the
clinical range on all three measures. Boys were significantly
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more likely than girls to score in the clinical range on the
externalizing scale, x2(1)=9.61, p=0.007, and the internaliz-
ing scale, x2(1)=4.99, p=0.030, but there were no sex differ-
ences in clinical levels of PTS symptoms. Finally, average
number of TESI events was positively correlated with inter-
nalizing, (192)=0.17, p=0.017, and PTS symptoms(196), r=
0.38, p<0.001, but was unrelated to externalizing symptoms,
r(192)=0.10, p=0.166.

Exploratory Latent Class Analysis

Due to the large size of the frequency table (220=1,048,576
cells), x2 fit statistics could not be computed for this model.
The likelihood ratio test indicated that the 3-class model fit
better than the 2-class model, VLMR p=0.020, bootstrap
p<0.001, whereas the BIC was smaller for the 2-class model
(BIC=4283.256) than for the 3-class model (BIC=4308.254),
indicating better fit (relative to model complexity) for the 2-
class model. We obtained inconsistent likelihood ratio tests for
the 4-class model relative to the 3-class model, VLMR p=
0.252, bootstrap p<0.001. In addition, the BIC for the 3-
class model was smaller than the BIC for the 4-class model
(BIC=4355.297). Given the inconsistency in these fit statis-
tics, there was some ambiguity about how many classes to
extract. According to Collins and Lanza (2010) model selec-
tion should be guided by parsimony of a latent class model
and interpretability of the latent classes. Based on this, we
selected the 3-class model. Entropy for this model was 0.76.
Within each class, the average probability of belonging to that
class ranged from 0.86 to 0.94, indicating adequate classifica-
tion accuracy (values of 1.00 indicate certainty with respect to
classification).

Conditional response probabilities (CRPs) are defined as
the probability that an individual from a specific latent class
will endorse an item. CRPs provide clear interpretation to the
classes when the CRP is close to the lower or upper bound—
zero and one, respectively—and differ across classes. CRPs
for the exploratory LCA model are shown in Fig. 1; as shown,
one class was characterized by primarily by witnessing family
violence and a low probability of experiencing many other
traumatic events (“witness to violence” in Fig. 1), a second
class was characterized by the highest probability of
experiencing many traumatic events, especially victimization
(“severe exposure” in Fig. 1), and a third class was character-
ized by a comparatively low probability of witnessing actual
or threatened family violence but a moderate probability, rel-
ative to the other two classes, of experiencing death or illness
of someone close, serious physical illness, and separation
from a caregiver (“moderate exposure” in Fig. 1). Despite
the interpretability of the classes, there were nonetheless many
items for which the CRPs did not differ meaningfully across
classes (see Fig. 1). This can be problematic because items
that are only weakly related to class membership can influence
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the latent classes. To obtain greater clarity in conceptual inter-
pretation and prior to testing associations between classes and
symptomatology, we estimated a refined latent class solution
for the seven indicators with the largest differences in CRPs
across classes.

Refinement of the Initial Latent Class Analysis Model

As noted above, CRPs are defined as the probability that an
individual from a specific latent class will endorse an item.
Items were included in the refined LCA if they had CRPs with
a difference of 0.35 or greater between at least one pair of
classes in the exploratory LCA based on 20 items." The 2-
class model exhibited poor global fit, x2(df=111)=248.89,
bootstrap p=0.005, whereas global fit for the 3-class model
was acceptable, x2(df=103)=101.727, bootstrap p=0.328.
The likelihood ratio tests and the BIC values indicated that
the 3-class model (BIC=1699.877) fit better than the 2-class
model (BIC=1700.522), VLMR p=0.044, bootstrap
»<0.001. The 4-class model also exhibited acceptable global
fit, x2(df=95)=98.953, bootstrap p=0.193, but had a larger
BIC value (BIC=1727.073) than the more parsimonious 3-
class model, and did not fit better based on the likelihood ratio
tests, VLMR p=0.471, bootstrap p=0.230. These results con-
sistently favored the 3-class model, which was selected for
subsequent analysis. Entropy for the 3-class model was 0.83,
which was superior to the exploratory model.

Within each class, the average probability of belonging to
that class ranged from 0.91 to 0.95, indicating excellent clas-
sification accuracy. As shown by the pattern of CRPs for the
refined 3-class model depicted in Fig. 2, the interpretation of
the classes was similar to the exploratory LCA: one class was
characterized by a high probability of witnessing family vio-
lence but a low probability of experiencing all other traumatic
events (“witness to violence” in Fig. 2; n=131), a second class
was characterized by the highest probability of experiencing
victimization (including physical assault, verbal abuse, and
threats of physical harm), witnessing family violence and
experiencing a serious physical illness (“severe exposure” in
Fig. 2; n=34), and a third class was characterized by a zero
probability of witnessing family violence but a moderate prob-
ability, relative to the witness to violence class, of experienc-
ing physical assault and a serious illness or medical condition
(“moderate exposure” in Fig. 2; n=49).

Demographic Characteristics and Class Membership In
the refined model, we tested whether the following character-
istics were related to children’s membership in a particular

! We conducted sensitivity analyses that included additional items.
Results were highly similar to the solution reported in the manuscript
and the CRPs for other items did not meaningfully differ across the
classes.
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class. Age and sex of the child, household monthly income,
parental completion of 12 years of education, child race, and
single parent status were not significantly related to class
membership.

Prediction of Child Symptomatology All analyses con-
trolled for the demographic covariates noted above. Results
indicated that there were significant between-class differences
in PTS symptoms, internalizing symptoms, and externalizing
symptoms, x2(df=2)=45.631,21.203, and 11.384, ps<0.001,
<0.001, and = 0.003. Specific contrasts indicated that the PTS
symptom intercept was greater in the severe exposures class

(55.85, SE=2.93) relative to the moderate exposure (38.07,
SE=2.44) and witness to violence classes (37.55, SE=3.85),
x2(df=1)=35.070, p<0.001 and x2(df=1)=28.796,
p<0.001. There was no difference in PTS symptoms between
the moderate exposure and witness to violence classes,
x2(df=1)=0.022, p=0.883. Similarly, internalizing symp-
toms were greater in the severe exposure class (30.61, SE=
2.68) relative to the moderate exposure (19.01, SE=3.07) and
witness to violence classes (14.96, SE=3.92), x2(df=1)=
16.697, p<0.001 and x2(df=1)=19.394, p<0.001. There
were no differences in internalizing symptoms between the
moderate exposure and witness to violence classes, x2(df=

Fig. 2 Conditional Response 1.0
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1)=2.615, p=0.106. Externalizing symptoms were greater in
the severe exposure class (30.29, SE=2.54) relative to the
moderate exposure (24.99, SE=2.09) and witness to violence
classes (22.25, SE=1.82), x2(df=1)=4.859, p=0.028 and
x2(df=1)=11.164, p<0.001. The witness to violence and
moderate exposure classes did not differ in externalizing
symptoms, x2(df=1)=2.612, p=0.106.

The severe exposure class had a significantly greater num-
ber of traumatic events (M=9.29, SD=2.47) compared to the
witness to violence (M=5.50, SD=2.61), #209)=-7.26,
p<0.001, and moderate exposure classes (M=4.13, SD=
1.89), #209)=-9.39, p<0.001. The witness to violence class
also had a significantly greater number of traumatic events
compared to the moderate exposure class, #(209)=-3.31, p=
0.001. Given the significant difference in number of experi-
ences across the classes, we examined whether symptomatol-
ogy differed across classes while controlling for the set of
covariates and the average number of events experienced by
each individual. In these analyses, class differences in symp-
tomatology remained significant for PTS symptoms, x2(df=
2)=10.016, p=0.007, and internalizing symptoms, x2(df=
2)=26.742, p<0.001. Specific contrasts indicated that the
PTS symptom intercept was greater in the severe exposure
class (52.27, SE=5.03) relative to the moderate exposure class
(37.26, SE=2.61) and marginally higher relative to the wit-
ness to violence class (38.77, SE=3.50), x2(df=1)=6.687, p=
0.010 and x2(df=1)=3.070, p=0.080, respectively. There was
no difference in PTS symptoms between the moderate expo-
sure and witness to violence classes, x2(df=1)=0.237, p=
0.626. Similarly, internalizing symptoms were greater in the
severe exposure class (31.29, SE=2.69) relative to the mod-
erate exposure class (18.55, SE=2.68) and the witness to vi-
olence class (16.86, SE=2.02), x2(df=1)=13.616, p<0.001
and x2(df=1)=25.939, p<0.001. There were no differences in
internalizing symptoms between the moderate exposure and
witness to violence classes, x2(df=1)=0.744, p=0.388. There
were no differences across classes for externalizing symp-
toms, x2(df=2)=4.093, p=0.129.2

Discussion

Early childhood is a developmental period characterized by
significant vulnerability for young children exposed to multi-
ple traumatic events (Chu and Lieberman 2010). Although
research based on the cumulative risk model has generated
critical information on the psychological impact of multiple
trauma exposures in childhood, there have been calls to move

2 We explored whether associations between class and child symptom-
atology varied by language spoken, ethnicity, child age, or child sex (see
S2 in supplemental materials). There was no evidence of moderation by
these demographic variables.
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trauma research in the direction of identifying constellations
of experiences on an individual level (e.g., Evans et al. 2013;
Jacobs et al. 2012), especially among children exposed to at
least one interpersonal traumatic event (Kisiel et al. 2014;
Roesch et al. 2010). The current results suggest that extending
cumulative trauma models to also consider patterns of expo-
sure can advance the study of the co-occurrence of a wide
range of traumatic or adverse experiences and social-
emotional functioning in very young children. Our methods
and findings also demonstrate the utility of latent class analy-
sis (LCA) for studying the epidemiology and psychological
correlates of traumatic experiences among a population of
low-income, predominately ethnic minority children under
the age of six.

Constellations of Trauma Exposure

We identified three qualitatively distinct patterns of exposure
to traumatic life events: a severe exposure class characterized
by family violence combined with child victimization (verbal
and physical) and serious physical illness, a witness to vio-
lence class characterized by witnessing actual or threatened
violence between family members, and a moderate exposure
class distinguished by the absence of both family violence and
verbal abuse and a relatively moderate probability of
experiencing physical assault (i.e., being hit, choked, burned,
bit) and serious physical illness. Class membership was not
related to child age, sex, or race, parent marital status, parental
education, or household income. However, the three classes
did differ significantly in regard to overall number of traumat-
ic events, with the severe exposure class reporting the greatest
number nine events), followed by the witness to violence class
(between five and six events), and the moderate exposure
class (four events).

The identification of qualitatively distinct patterns of trau-
matic life events is consistent with research involving adult
populations (Houston et al. 2011; Menard et al. 2004; Shevlin
and Elklit 2008). Houston and colleagues (2011), for example,
identified separate classes of individuals exposed to interper-
sonal trauma: those who experienced victimization and those
who primarily witnessed violence and did not experience it.
The similarities between our results and those from studies of
adult populations are notable given the differences in demo-
graphics: the majority of person-centered investigations have
focused on community-based sample of primarily Caucasian
individuals living above the poverty line, whereas the current
study focused on very young children who were clinic-
referred due to exposure to at least one interpersonal trauma
and predominately from ethnic minority backgrounds and
low-income families.

Although similar to findings from adult research, the clas-
ses that emerged in this study were also distinct. The severe
exposure class had the greatest number of traumas and the
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highest probability of experiencing almost all trauma types.
However, this class of children was best distinguished from
the other two classes by the co-occurrence of physical assault,
verbal abuse and serious illness. The moderate exposure class,
which was best distinguished from the other two classes by the
lack of exposure to actual or threatened family violence, was
similar to the severe exposure class in that experiences in this
class were most likely to include physical assault and serious
illness. The coupling of physical assault and illness in two of
the three classes highlights the need for service providers to
pay attention to potential physical health issues arising in the
context of complex trauma. It also reinforces the call for pe-
diatric clinics to include assessment of trauma exposure, es-
pecially among young children (Groves and Augustyn 2011).

Exposure to family violence is common in both clinical and
non-clinical populations of children and disproportionately
occurs in families with young children (Fantuzzo and Fusco
2007). The high rate of witnessing family violence observed
in the current study is consistent with other investigations. For
example, Smith Slep and O’Leary (2005) reported that among
a representative sample of 450 dual-parent families with chil-
dren below the age of seven, almost 90 % reported physical
aggression in the family. The witness to violence class identi-
fied in the present investigation is remarkably consistent with
a recent study that found 62 % of preschool-aged children
who were exposed to family violence did not also experience
additional traumatic events (Graham-Bermann et al. 2012).
These findings serve as a reminder that while exposure to
violence in the family is one of the most commonly occurring
traumatic experiences in early childhood, it should not be
presumed to invariably co-occur with child abuse or other
traumas.

Patterns of Trauma & Psychopathology

The current results demonstrate that person-centered analytic
methods can be useful for investigating relations between dif-
ferent patterns of trauma and symptomatology in a multieth-
nic, high-risk population. Illustratively, children in both the
severe exposure class and witness to violence class were likely
to witness family violence; yet it was the severe exposure
class—in which children were also likely to experience vic-
timization and serious illness—that presented with the greatest
number of post-traumatic stress (PTS) and internalizing symp-
toms. It is notable that the severe exposure class demonstrated
significantly greater symptomatology than the other two clas-
ses even when controlling for overall number of traumatic
events. This suggests that it may be a particular constellation
of exposures that increases the risk for psychological symp-
toms in young children.

Research based on the cumulative risk model has shown
that the number of traumatic experiences is a robust predictor

of psychopathology throughout the lifespan (Chapman et al.
2007). The current finding is consistent with that research. As
demonstrated in Fig. 3, the classes are at least partially differ-
entiated based on level of severity. That said, the findings also
demonstrate that a more nuanced person-centered approach
has value: the combination of verbal and physical victimiza-
tion, witnessing violence, and serious illness was a strong
predictor of PTS and internalizing symptoms, above and be-
yond number of experiences. Interestingly, although the wit-
ness to violence class was exposed to a significantly greater
number of traumatic events compared to the moderate expo-
sure class, the witness to violence class did not present with a
greater number of psychological problems as might be expect-
ed in a cumulative risk framework. These findings highlight
the importance of considering not just number of events, but
also the patterns in which they co-occur and how different
patterns may have particular effects on developmental
outcomes.

The high rate of PTS symptoms in the severe exposure
class is in line with other investigations that have found an
increased risk of PTS disorder in young children who have
experienced multiple traumas (Dow et al. 2013; Levendosky
etal. 2013). The current finding is notable given that studies of
young child trauma exposure have largely focused on exter-
nalizing and internalizing symptoms (Snyder et al. 2012) or
studied post-traumatic stress symptoms in relation to a specific
trauma type (Lang and Stover 2008). Young children have an
increased risk of developing PTS symptoms that are unremit-
ting compared to older children and adults (Coates and
Gaensbauer 2009). The current findings add to an empirical
literature devoted to identifying those most at risk.

Contrary to expectations, no class differences were found
for externalizing problems when number of traumatic events
was controlled, and the number of events was not significantly
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related to externalizing problems. Although one study found a
significant relation between trauma and externalizing behav-
iors in preschool-aged children (Graham-Bermann et al.
2012), other studies have failed to find an association in young
children (e.g., Briggs-Gowan et al. 2010a). It may be that
externalizing symptoms are more likely to manifest as chil-
dren age and enter more structured and socially complex
school environments. Notably, the children in the current
study were slightly younger on average than those included
in Graham-Bermann’s et al. (2012) investigation.
Alternatively, externalizing symptoms were reported at a
much lower rate than either internalizing or PTS symptoms
in the current study, and this may have influenced the ability to
detect significant relations between trauma and externalizing
symptoms. Another possibility is that subtypes of externaliz-
ing problems are differentially predicted by particular constel-
lations of traumatic events (e.g., Mrug et al. 2008). Future
research that focuses on subdomains rather than broad dimen-
sions would shed light on this possibility.

Limitations and Strengths

A number of limitations must be considered when interpreting
the results. First, the families that participated in the current
study were referred to a clinic for treatment for their children
due to trauma exposure. Although high rates of trauma expo-
sure have been found in studies of low-income non-treatment-
seeking families (with as many as 77-93 % of caregivers
reporting trauma exposure in their preschool-aged children;
Graham-Bermann et al. 2008), the present results may not
generalize to community-based samples of children. Second,
the current study restricted the sample to children who pre-
sented with their biological caregivers, and children removed
from the home or in the care of relatives other than their
biological parents may have different constellations of trauma
exposure and symptomatology. Third, parents reported both
on exposure to trauma and child psychological functioning,
and shared method variance may bias our estimates of the
relations between trauma exposure and child symptomatolo-
gy. In addition, the cross-sectional nature of the study design
limits our conclusions in two ways. Although we have docu-
mented associations between patterns of traumatic event ex-
posure and child symptomatology, we cannot provide evi-
dence of a causal relation because we do not know whether
child symptomatology preceded traumatic event exposure. In
addition, because we measured exposure to traumatic events
at any time during the young child’s life, we did not capture
characteristics known to qualify the impact of an event includ-
ing frequency, severity, and timing of the exposure.

Finally, and perhaps most importantly, young children’s
development unfolds in moments situated within the larger
contexts of family processes and social and community level
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resources and risks. Although we examined relations between
demographic characteristics, class membership, and symp-
tomatology, the current study did not integrate measures of
different dimensions of community violence, social support,
or family characteristics, all of which play a critical role in
child adaptation following trauma (Lieberman et al. 2011).
Especially for younger children, the availability and capacity
of the primary caregiver to provide support and nurturance in
the face of trauma may be more critical in determining mental
health outcomes than the trauma itself (Lang and Stover 2008;
Lieberman et al. 2011; Lieberman and Van Horn 2008). It will
be important for future person-centered investigations of trau-
ma exposure in early childhood to incorporate measures of
parental symptomatology and the parent—child relationship.
The study has a number of strengths that offset these limi-
tations. First, we focused on a sample of predominately low-
income, ethnic minority young children (ages 3—6) exposed to
at least one interpersonal traumatic event. Relatively few inves-
tigations have used person-centered analyses to examine trau-
matic experiences and psychopathology in populations of eth-
nic minority children or families living below the poverty line
(Thakar et al. 2013), despite the increased rates of exposure in
this population (Mongillo et al. 2009). Second, we employed
an in depth, interview-based structured assessment of trauma
exposure that incorporated techniques known to lead to more
accurate disclosure, including placing sensitive questions to-
ward the end and using clarifying examples in the question
stem to facilitate caregiver recall and understanding (Saunders
and Adams 2014). This method may have also reduced bias
associated with parents’ own trauma history and psychological
state—a common criticism of parent-report event checklists
(Evans et al. 2013). Finally, the use of standardized measures
to measure externalizing, internalizing, and PTS symptoms in
young children, extends previous investigations that focused
solely on total symptoms or PTS symptoms in isolation.

Conclusion

Researchers have suggested that understanding the complexity
of young children’s lived experiences allows for more precise
screening and developmentally-informed treatment planning
(Berzenski and Yates 2011). The current study identified spe-
cific patterns of traumatic life events in a high-risk sample of
young children and used person-centered analytic methods to
demonstrate that severe exposure (a pattern of trauma that in-
cluded verbal and physical victimization, witnessing violence,
and serious physical illness) predicted greater internalizing and
PTS symptomatology compared to other constellations of trau-
matic experiences. Results underscore the value of extending
cumulative risk models to consider more nuanced patterns of
traumatic life events and the ways in which these patterns may
be differentially related to child symptomatology.
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