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Abstract

Background: Youth in foster care are more likely than non-foster care youth to experience
posttraumatic stress disorder (PTSD). While research has identified maltreatment as a risk factor
for PTSD, this research remains limited because it tends to only (a) examine a single type or
dimension of maltreatment and ignore the polyvictimization and heterogeneity in exposure, and
(b) study this relation across a short period time or retrospectively at the end of care.

Objective: The current study used survival analysis to simultaneously examine the influence of
maltreatment characteristics on the risk of receiving a PTSD diagnosis at any time in care
following entry into care.

Participants/Setting: 291 youth (Mean age at entry=9.71,; 53% female, 49% Black) in foster
care and their primary caregivers from a large, Midwestern county.

Methods: Information on PTSD diagnosis was extracted from Medicaid records, and information
on maltreatment and time in care was extracted from case files. Survival analysis was then used to
determine the association between maltreatment and risk of PTSD diagnosis.

Results: When examined independently, each dimension (frequency, severity) of the four
maltreatment types was significantly associated with PTSD diagnosis risk (all hazard ratio’s [HR]
> 1.00), except sexual abuse frequency. In the comprehensive model with all dimensions examined
simultaneously, only neglect frequency for youth entering care in adolescence (HR: 1.13[1.03-
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1.23]), and neglect severity (HR: 1.27[1.05-1.52]) and emotional abuse frequency (HR:
1.24[1.00-1.53]) for youth entering care pre-adolescence, were associated with PTSD diagnosis
risk. Additionally, age of entry into care was associated with PTSD diagnosis risk (HR: 2.34[1.88—
2.92]), as adolescents tended to spend fewer days in care before receiving a diagnosis.

Conclusions: Results suggest that researchers who study PTSD in youth in foster care should
consider the entirety of youth’s maltreatment exposure and the context of care to more accurately
determine what aspects of youth’s history contributes to receiving a PTSD diagnosis.

Keywords
posttraumatic stress disorder (PTSD); maltreatment; foster care; measurement

Youth in foster care represent a population that tends to demonstrate a disproportionate rate
of emotional and behavioral problems, as compared to children in the general population.
Estimates across studies suggest that more than 50% of youth in foster care meet criteria for
at least one psychiatric diagnosis during childhood (Deutsch et al., 2015; McCrea, 2009;
McMuillen et al., 2005; Oswald et al., 2010). Among the many difficulties demonstrated by
these youth, posttraumatic stress disorder (PTSD) has been of particular importance. Given
that youth in foster care are by definition exposed to substantiated maltreatment (i.e.,
physical, sexual, and emotional/psychological abuse; and neglect), as well as other adverse
experiences (U.S. Department of Health and Human Services, 2019), it is not surprising to
find higher rates of PTSD in this population compared to their non-foster peers (e.g., Pecora
et al., 2009). Childhood prevalence rates of PTSD for youth in foster care are approximately
twice as high (approximately 15%) as youth in the general population (approximately 7%;
Merikangas et al., 2010; Salazar et al., 2013).

While many children in foster care experience maltreatment and report mental health
concerns, there is still a large portion of youth who do not develop PTSD. In an effort to
better understand the development of PTSD in youth in foster care and identify youth who
may be more likely to receive a PTSD diagnosis, research has sought to identify risk factors
associated with a PTSD diagnosis. One such risk factor is the characteristics or dimensions
of maltreatment experience(s), including the type, frequency, and severity of these
experiences. The current study sought to add to the field of maltreatment research and PTSD
by systematically examining each dimension or characteristic of maltreatment exposure
prior to entry into foster care in relation to PTSD diagnosis risk while in care using a novel
survival analysis approach.

Characteristics of Maltreatment Exposure

Certain characteristics of maltreatment exposure may increase one’s risk for meeting criteria
for a PTSD diagnosis, or having increased posttraumatic stress symptoms (PTSS).
Importantly, PTSD diagnosis refers to a diagnosis made by a licensed professional according
to a specific set of criteria (e.g., Diagnostic and Statistical Manual of Mental Disorders
[DSM]), whereas PTSS refer to the presence of one or more symptoms of PTSD. Among the
characteristics of maltreatment previously examined in relation to PTSD, type of exposure
(i.e., physical, sexual, and psychological abuse; neglect) tends to be the most studied. In
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comparisons of the different maltreatment types, evidence suggests that youth exposed to
sexual abuse are more at-risk to be diagnosed with PTSD, as compared to those exposed to
physical abuse, emotional abuse, or neglect (Rock et al., 2018). For example, several studies
have found that youth exposed to sexual abuse to tend have greater prevalence rates of
PTSD, as compared to youth exposed to other types of maltreatment and neglect (Dubner &
Motta, 1999; Maikovich et al., 2009). This may be especially the case for youth who have
experienced rape (Salazar et al., 2013).

Although much less studied than type and not widely examined among youth in foster care,
maltreatment severity and frequency are two other prominent maltreatment characteristics to
consider in relation to PTSD risk (Trickey et al., 2012). In general, the evidence appears to
suggest a positive association for severity and frequency of maltreatment and risk of PTSD,
such that there is a greater risk of developing PTSS or being diagnosed with PTSD for youth
with a high number of or more severe maltreatment experiences. For example, regarding
severity, Maikovich et al. (2009) found that harm or severity ratings by caseworkers of their
client’s maltreatment predicted high levels of self-reported PTSS in youth referred to Child
Protective Services (CPS). Hulette and colleagues (2008) found among preschool age
children in foster care that more severe forms of sexual abuse were associated with higher
PTSD symptoms scores, compared to those children with less severe forms of sexual abuse.
With regard to frequency, Sullivan et al. (2006) found a moderate or higher strength
correlation between all types of maltreatment frequency and total PTSD symptom scores in
an inpatient adolescent population. Moreover, when examining the influence of
maltreatment frequency in relation to PTSD among a sample of high-risk youth, Cecil and
colleagues (2017) found that a greater frequency for each type of maltreatment, when each
type’s frequency was examined by itself, was positively associated with a higher report of
PTSS. However, in general, the characteristics of frequency and severity of maltreatment
exposure among youth in foster care are rarely explored in relation to youth’s functioning
(e.g., Jackson et al., 2019).

Despite some consistencies within the literature tending to demonstrate an association
between maltreatment and diagnosis of PTSD, mixed findings between studies have brought
into question what dimensions of maltreatment most accurately predict or influence PTSD
diagnosis. For example, there are conflicting findings in the literature regarding type, with
some studies indicating that other types of maltreatment (e.g., physical and emotional abuse,
and neglect) may increase risk for PTSD and PTSS more than sexual abuse exposure (e.g.,
Hildyard & Wolfe, 2002; Jackson et al., 2011). Additionally, in contrast to Maikovich et al.’s
(2009) findings on maltreatment severity in relation to PTSD symptomology, Dubner and
Motta (1999) found no association between sexual abuse severity, or sexual abuse frequency
scores, and PTSD diagnosis among youth in foster care. One potential explanation for these
conflicting findings could be that past studies have not accounted for polyvictimization or
exposure to multiple types or multiple events of maltreatment. Maltreatment rarely occurs in
isolation, and it is more often the case more than not that youth experience multiple forms
and reoccurring experiences of maltreatment (Collin-Vézina et al., 2011; Turner et al.,
2010). However, as with the maltreatment literature at large (Jackson et al., 2014), it is often
the case in research on PTSD and maltreatment among youth in foster care that researchers
use methods that do not account for polyvictimization. This includes techniques such as
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grouping youth by “maltreatment type” based on the most recent or most severe exposure
and then comparing group means (e.g., Kolko et al., 2010), or examining a single dimension
or type of maltreatment in a regression analysis. These approaches bring into question
whether there is an accurate representation of youth’s maltreatment history, especially when
considering that polyvictimization is the norm.

Evidence from comparing studies examining the relation between maltreatment and PTSD
diagnosis and PTSS suggests attention to polyvictimization and the multiple characteristics
of maltreatment may explain differences in findings. For example, in contrast to studies
finding a significant link between sexual abuse and PTSD when examining this single type
of exposure in isolation (e.g., Maikovich et al., 2009), Van Vugt et al. (2014) found no
association between sexual abuse severity scores and PTSD symptomology in youth in foster
care when they accounted for youth’s polyvictimization by including the severity score for
all types of abuse in the same model. In this case, the authors found instead that
psychological or emotional abuse was a consistent predictor of PTSD symptoms. Similarly,
Rayburn et al. (2016) and Vanderminden et al. (2019) found that after accounting for other
types of maltreatment in the same model, certain forms of maltreatment, such as sexual
abuse, were no longer predictive of PTSS. Overall, evidence from studies examining PTSD
appear to suggest that there is a need to account for polyvictimization and the multitude of
maltreatment characteristics when examining the relation between maltreatment and PTSD
among youth in foster care, which may help provide a more accurate estimation of the
relation between maltreatment and PTSD.

Timing of PTSD Analysis

In addition to maltreatment characteristics, another explanation for mixed findings in the
maltreatment/PTSD diagnosis risk association is the time frame of the study. One approach
to research on PTSD among youth in foster care is examining lifetime prevalence of PTSD,
which often involves examining PTSD in youth aging out of care or among adults who were
previously in foster care. For example, Keller and colleagues (2010) assessed for PTSD
history in late adolescence-aged youth in foster care in relation to trauma exposure and
found a higher lifetime percentage of meeting criteria for PTSD, over other depressive and
substance use disorders. Alternatively, other studies will only examine the influence of
maltreatment and other risk factors on PTSD or PTSS over a short period of time, such as a
period of a few years while in care. For example, Yoon et al. (2018) tracked the trajectory of
PTSS in system involved youth (not removed from their homes) over a three year period,
finding that there was an overall decrease in PTSS over time for girls and not boys, and that
sexually abused victims had slower declines in PTSS, as compared to the other maltreatment

types.

While these study designs provide important information about PTSD in relation to
maltreatment and other risk factors, the general nature of PTSD symptomology over time
and the complexity of youth’s experiences in foster care suggest that using either a lifetime
prevalence retrospective approach, or a prospective but short time frame approach, may miss
important information on the nature or development of PTSD. What is less understood is the
long-term trajectory of the development of PTSD. Evidence suggests that the trajectory of
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PTSD does not remain stable or linear over time, as studies have shown that there tends to be
a typical, rapid decline in PTSD symptoms over time. For example, in a study of system
involved youth as part of the National Survey for Child and Adolescent Well-Being
(NSCAW), it was reported that 91% of youth who scored in the clinically significant range
for PTSS at baseline referral were in the normal or borderline range at a three year follow up
(McCrea, 2009). Additionally, compared to other mental health and substance use problems,
Keller et al. (2010) found that PTSD has the lowest age of onset, PTSD diagnoses did not
increase in adolescence, and a relatively equal number of children demonstrated PTSD
symptoms before entering care compared to after entry. Taken together, these findings
suggest that the timing of when PTSD diagnosis is examined matters and that only
examining a small portion of youth’s life while in care with regard to PTSD may not
produce an accurate indication of the full trajectory or change of PTSD symptomology over
time. Moreover, given the non-linear trajectory of PTSD and PTSS, this may indicate that
the entirety of youth’s time in care should be considered to obtain a better understanding of
when and why some youth may receive a PTSD diagnosis. No studies to date have examined
changes in risk across a long period of time for youth in foster care.

These findings are further complicated among youth in foster care given the shift in youth’s
lives that occur when they enter foster care, which could influence the trajectory of PTSS
and risk of being diagnosed with PTSD. Although youth who enter into care may already be
experiencing symptoms or meet criteria for PTSD (Keller et al., 2010), entry into care can be
a significant or even traumatic life experience for this population because of many potential
personal, social and environmental challenges, which may influence symptoms (Barber et
al., 2001; Mitchell & Kuczynski, 2010; Wechsler-Zimring et al., 2012). Additionally, youth
who enter foster care become eligible for Medicaid services through the state, most
commonly through Title IV-E eligibility, which provides them access to various medical and
psychological services that may influence the potential of receiving a PTSD diagnosis. In
sum, there is evidence to support the need to consider PTSD trajectory across youth’s time
in care from first entry into care, as the significant changes in youth’s lives at this time may
shape their risk of being diagnosed with PTSD.

Current Study

To address the identified gaps in the literature, the current study examined the trajectory of
risk for PTSD diagnosis in youth in foster care using a survival analysis approach. This type
of approach is useful when there is time-to-event data, or known start and stop dates about
the length of time until an event happens, and this approach can manage data where an event
of interest does not occur or participants are “lost” before the end of the study (Tabachnick
et al., 2019). Given that information on the dates of youth’s placement into care and PTSD
diagnoses are recorded in case file and Medicaid claims data information, this provides a
unique opportunity to examine the timeline of youth’s mental health problems while in care.
Thus, the primary goal of the current study was to comprehensively and simultaneously
examine how each dimension of maltreatment (type, severity, and frequency) contributed to
the risk of PTSD diagnosis across youth’s complete time in foster care from a similar
starting point (i.e., entry into care) and similar set of exposure (i.e., maltreatment prior to
entry into care) for each youth. This is in contrast to previous studies on PTSD diagnosis and
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maltreatment that only look a single type or dimension of exposure, or only examine a few
years. It was hypothesized that frequency and severity of sexual abuse would be associated
with risk of PTSD diagnosis. Given the minimal and mixed research on the dimensions of
other types of maltreatment (physical abuse, emotional abuse, neglect), especially when
examined simultaneously, no specific hypotheses were made about these dimensions for the
other maltreatment types.

Methods

Participants

Participants included 291 youth enrolled in foster care in a large Midwestern city, and their
foster caregivers. To be included in the study, youth had to be at least eight-years-old and
living with the reporting caregiver in foster care for at least 30 days prior to study
enrollment. Youth who had received a prior diagnosis of intellectual disability or autism
spectrum disorder were excluded from the larger project due to the larger project’s demands
of data collection procedures, necessity of youth self-report, and the use of measures in the
larger project that not been validated in samples of youth with cognitive challenges. Upon
entry into the larger project, youth were on average 13.30 (SD = 2.95, range: 8-18) years
old. On average, youth had entered care at age 9.71 (SD = 4.37), wherein the youngest age
of entrance into care was at birth and oldest age was age 17. Fifty-two percent of
participants were female, with 49.48% self-identified as Black, 32.75% as White, 11.15% as
Multiracial, and 6.62% as another race/ethnicity. At entry into the larger study, 53% resided
in traditional foster home settings and 47% resided in congregate foster care settings (e.g.,
group home settings).

Measures

Demographics and Placement.—Youth and foster caregivers provided demographic
information, including the youth’s age, gender, and race/ethnicity. In the current study;,
gender and ethnicity were examined in relation to PTSD diagnosis given previous evidence
demonstrating differences in PTSD presentation and mental health service utilization among
youth involved in the foster care system (e.g., Jackson et al., 2011; Villegas & Pecora, 2012).
The state Department of Social Services (DSS) provided information on the date of youth’s
first entry into care and the date of their last day in care. This information was then used in
conjunction with the child’s date of birth to calculate the amount of time in placement before
receiving a PTSD diagnosis. Additionally, age at placement into care was calculated using
the child’s date of birth and date of first entry into care, which was also converted into a
categorical variable to represent infancy (ages 0 to < 3), preschool (ages 3 to < 6), school-
age (ages 6 to < 13), and adolescence (ages 13 to 18).

Maltreatment.—DSS provided case files for all participating youth. Maltreatment from
each case file was coded using the Modified Maltreatment Classification System (MMCS;
English & the LONGSCAN Investigators, 1997). The MMCS has been used in numerous
studies of maltreatment and is a valid and reliable method for capturing both frequency and
severity of abuse and neglect incidents experienced by youth (English et al., 2005a;
Litrownik et al., 2005). All maltreatment incidents were coded by trained and reliable coders
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(i.e., coders obtained a kappa reliability of .80 to ensure interrater reliability and consistency
with the MMCS coding) from the reporter narratives in the case file. All reports that
involved maltreatment directed at the participant were coded, including those not
investigated as well as those substantiated by DSS. For a complete review on the case file
coding method, see Huffhines et al. (2016).

Using the MMCS, the coder first determined the maltreatment type (i.e., physical, sexual,
emotional/psychological, physical neglect, or supervisory neglect) for each incident
specified in the case file narratives, as well as the number of total maltreatment incidents in
the youth’s case file (i.e., frequency of maltreatment). The severity of each maltreatment
incident was also coded using the MMCS, which specifies severity by the quality and time
period of the incident. For example, a mild severity rating (MMCS severity coding of 1) for
an incident of neglect would include lack of supervision of the child while at home for a few
hours, whereas a more severe rating (MMCS severity code of 4) for an incident of neglect
would include a child being left alone overnight. Thus, the current study included type,
frequency, and severity of maltreatment. Further, only maltreatment incidents that occurred
prior to entry into foster care were included. In addition to overall maltreatment,
developmental stages where maltreatment exposure occurred were also computed in line
with previous research on chronicity of exposure across age (English et al., 2005b).
Developmental stages were classified as follows: infancy (ages 0 to < 3), preschool (ages 3
to < 6), school-age (ages 6 to < 13), and adolescence (ages 13 to 18). Number of
developmental stages in which maltreatment occurred were then summed. For instance, if a
youth experienced a maltreatment incident in infancy, two incidents in preschool, and an
incident in adolescence, they would have a score of three.

PTSD Diagnosis.—All youth were enrolled in Medicaid as their primary medical
provider. The Medicaid claim records for each youth was provided by DSS to determine
psychiatric and medical history of each participant, including diagnosis and date of
diagnosis. Medicaid claims files have been widely used as a measure of mental and physical
health concerns in low income and foster care populations (e.g., Lucenko et al., 2015;
Huffhines & Jackson, 2019). Moreover, research has determined the reliability of
information in youth’s Medicaid claims files for documenting physical and mental health
concerns for research purposes (e.g., Knapp et al., 2006; Cummings et al., 2017). Diagnoses
were based on DSM-1V and DSM-5 diagnostic criteria and were made by a trained
healthcare provider, such as a licensed psychologist, psychiatrist, or social worker, as
reported in the Medicaid claim records.1 For the current study, presence of PTSD was coded
as 1 = “diagnosis” and 0 = “no diagnosis” if a diagnosis of PTSD occurred any time after
entry into foster care, which was indicated in the Medicaid file by (a) an International
Classification of Diseases (9th Revision [ICD-9-CM]) code for PTSD and (b) the date
diagnosis of PTSD being after the date of entry into care for the child. Time to PTSD

Linformation on what event was used specifically for Criterion A to diagnosis PTSD (based on either DSM-1V or DSM-5 criteria) was
not provided in the Medicaid files. Thus, maltreatment experiences in the current study were not specifically connected with a certain
PTSD diagnosis. The current study is not making the claim that all forms of maltreatment or experiences of maltreatment examined in
the current study (particularly forms of neglect and emotional abuse) can be classified as Criterion A events or directly used to
determine a PTSD diagnosis. Rather, maltreatment histories based on frequency and severity of each type are considered as a set of
risk factors for receiving a PTSD diagnosis using the current data analysis approach.
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diagnosis was calculated by subtracting the date of entry into foster care from the first date
of the PTSD diagnosis indicated in the Medicaid claims record.

Participants were recruited from a large Midwestern county on behalf of a larger study, the
SPARK (Studying Pathways to Adjustment and Resilience in Kids) project, which is a
federally funded longitudinal research initiative on the mental, physical, and academic
functioning of youth placed in foster care. The project worked with the DSS for the county,
who provided the project with contact information for approximately 2700 youth who may
have been eligible to participate. Using this contact information, foster caregivers and youth
were recruited through multiple methods, including direct mailings and phone calls. In
addition to these direct contacts, advertisements for the project were placed in newsletters
and list-serves for foster families, and recruitment booth were used at community events for
foster care families and congregate care centers. Referrals from prior SPARK participants
were also used. The sample obtained through these recruitment strategies was
demographically representative of the larger population of youth in foster care in the county.
DSS provided formal consent for all youth to participate in the SPARK project and granted
access to youths’ case files, Medicaid claims records, and placement records. Youth and
their foster caregivers were fully informed about the purpose and nature of the study, as well
as limits to confidentiality (i.e., suicidality, homicidality, current child abuse or neglect).
Consent was obtained from foster caregivers and assent obtained from youth.

In addition to youth’s case file information, youth and caregivers completed demographics
and additional study questionnaires through an audio-computer assisted self-interview
(ACASI) program on project laptops. Additional study questionnaires not included in the
current paper included items related to youth coping, appraisal, social support, and
internalizing and externalizing symptoms. The ACASI program presents items on a
computer screen and reads questions aloud via headphones, thus improving privacy and
confidentiality and allowing those who need additional reading support to better understand
the material. Both youth and their caregivers were compensated for their time and
participation. For more information on the SPARK project, including details on recruitment
strategy, informed consent, data collection procedures, and maintenance of participant
confidentiality and safety, see Jackson et al. (2012). The SPARK Project was approved by
both the university Institutional Review Board and DSS.

Data Analysis

All statistical analyses were conducted in R (R Core Team, 2014). To examine the trajectory
of PTSD diagnosis in youth in foster care, each model used the time from the day the youth
first entered care to the date of diagnosis of PTSD, representing a right censored dataset.
First, the current study used a Kaplan—Meier survival analysis to examine group differences
in survival rate among youth in foster care according to gender (male vs. female), ethnicity
(Black, White, and another race/ethnicity), age of placement into foster care (infancy vs.
preschool vs. school age vs. adolescence), maltreatment status (maltreated vs. non-
maltreated), and developmental periods experiencing maltreatment (none vs. one vs. two vs.
three periods). These distinctions between groups are similar to other studies examining
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demographics variables in relation to maltreatment or mental health functioning among
youth in foster care (e.g, English et al., 2005a; 2005b), as well as for the purpose of closely
examining the covariates included in the models later on with the maltreatment dimensions.
Differences between the trajectories of each curve were examined using a log-rank test
following a chi-squared distribution. Second, Cox proportional hazard regression was
utilized to estimate the influence of maltreatment variables on days until diagnosis. This was
first completed with the whole sample looking at each dimension individually, as a means of
comparing this study to previous research that does not account for all of youth’s
maltreatment history. In the second part, all dimensions were examined simultaneously into
a model with the entire sample, as well as separated by pre-adolescent and adolescent youth.
The influence of the variables of interest in the Cox proportional hazard regression analyses
were examined using the significance and 95% confidence intervals of the hazard ratios
[HR] estimates. In the full models with all maltreatment dimensions, gender, ethnicity, age
of entry into care, and maltreatment across developmental periods were includes as
covariates.

The means, standard deviations, and ranges for the continuous variables in the analyses are
presented in Table 1. The sample included 77.66% diagnosed with PTSD while in foster care
during the duration of their time in care. On average, youth received a PTSD diagnosis 1,301
days (3.56 years) after entering care, with one day being the minimum number of days and
6584 (18.04 years) days being the maximum number of days after entering care to receive a
PTSD diagnosis. Based on the youth’s case file, neglect was the most prevalent or most
frequent type of abuse (i.e., highest reported mean number of events), followed by physical
abuse, and then emotional abuse and sexual abuse. Overall, 65.03% of youth had
experienced at least one event of maltreatment prior to entry into care according to their case
file records. The remaining proportion of youth (34.97%) had reports in their care file of
abuse of another child in the same home or living situation, or a non-maltreated related
threat to their well-being prior to entry, which may have been associated with their
placement into foster care. Among those who experienced maltreatment prior to entry into
care, 39.86% of youth experienced physical abuse, 51.89% experienced neglect, 35.05%
experienced emotional abuse, and 14.77% experienced sexual abuse. Polyvictimization was
common in the sample. The most common form of polyvictimization was for both physical
abuse-neglect and emotional abuse-neglect (30.24%), followed by physical abuse-emotional
abuse (23.02%), sexual abuse-neglect (9.62%), physical abuse-sexual abuse (8.25%), and
then sexual abuse-emotional abuse (5.84%). Moreover, among those who experienced
maltreatment, 21.43% experienced maltreatment during only one developmental period,
35.20% experienced maltreatment in two different developmental periods, and 43.37%
experienced maltreatment in three different developmental periods.

Kaplan—Meier Survival Analysis

A Kaplan-Meier survival analysis was conducted to determine differences in diagnosis risk
among the sample based on group differences. This included examination of demographic
and control variables (gender, ethnicity, age of entry into care, maltreatment across

Child Abuse Negl. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McGuire et al.

Page 10

developmental stages), as well as the grouping of maltreatment dimensions. In the first
comparison, the log-rank test of the Kaplan—Meier survival analysis for gender demonstrated
a non-significant difference (X2(1, 287) = -20, p=.67), suggesting that males and females did
not differ on PTSD diagnosis trajectory. The comparison in survival function between
ethnicity (Black, White, and Other) demonstrated a non-significant difference (Xz(zy 287) =
1.80, p=.40). Additionally, the Kaplan—Meier survival analysis for experiencing
maltreatment across developmental stages for those youth who experienced maltreatment
prior to entry into care demonstrated a non-significant difference (XZ(S, 174) = 6.50, p=.09),
suggesting that there was no difference in PTSD diagnosis trajectory among youth who
experienced maltreatment across one or more developmental periods prior to entry into care.

The log-rank test of the Kaplan—Meier survival analysis revealed a significant difference
(XZ(S, 289) = 70.80, p<.01) in PTSD diagnosis trajectory between youth placed in foster care
in infancy (ages 0 to < 3), preschool (ages 3 to < 6), school-age (ages 6 to < 13), and
adolescence (ages 13 to 18), which is shown in Figure 1a. The results suggest that as age of
entry into care increases from infancy to adolescence, the fewer days in between entry to
care and receiving a PTSD diagnosis. In other words, upon entry into care, adolescents tend
to receive a PTSD diagnosis after fewer days into care, as compared to school age and
younger youth who enter foster care. Maltreatment status revealed a significant difference
for PTSD diagnosis risk (X2(1, 201) = 29.10, p<.01; Figure 1b), such that youth who entered
care with previous maltreatment were more likely to receive a PTSD diagnosis fewer days
into care, as compared to youth with no previously reported maltreatment.

Cox Proportional Hazard Regression

The variables of the maltreatment dimensions and other potential risk factors associated with
foster care were analyzed using Cox proportional hazard regression. A series of hierarchical
Cox proportional hazard regressions were conducted to examine the variables of interest. In
the first part, a model with only a single maltreatment variable was examined with the whole
sample to simulate previous research not accounting for polyvictimization. In the second
part, three full models with all predictors were calculated. This included using the whole
sample, as well as looking separately at children who entered care pre-adolescence (i.e.,
children < 13 years) and those who entered into care during adolescence to take into
consideration potential developmental differences. This was also based on the observed
differences in diagnosis previous identified from age of entry into care from the Kaplan—
Meier survival analysis above. In the adolescent model, gender and ethnicity were included
in the model as covariates. In the pre-adolescent model, gender and ethnicity were included
in the model as covariates, as well as the maltreatment across developmental stages variable
since this group included the infancy, preschool, and school age youth. In the full model,
gender, ethnicity, maltreatment across developmental stages, and age at entry into care were
included as covariates. Results for the models, including hazard ratio (HR) estimates, are
presented in Table 2.

First, the separate models were created and examined with each dimension of maltreatment
included independently. These models did not include covariates, including gender and
ethnicity, again as a test for examining the influence of each predictor when not accounting
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for other maltreatment dimensions or factors. In each of their own independent models, the
following variables were significantly associated with PTSD diagnosis risk: Physical abuse
severity (HR = 1.19, 95% CI = 1.06-1.35, p< .01), sexual abuse severity (HR = 1.10, 95%
Cl =1.01-1.20, p=.03), emotional abuse severity (HR = 1.11, 95% CI = 1.03-1.20, p
<.01), neglect severity (HR = 1.21, 95% CI = 1.10-1.33, p < .01), physical abuse frequency
(HR =1.08, 95% CI = 1.03-1.13, p< .01), emotional abuse frequency (HR = 1.19, 95% ClI
=1.07-1.32, p<.01), and neglect frequency (HR = 1.10, 95% CI = 1.06-1.15, p< .01).
Sexual abuse frequency was marginally significant (HR = 1.11, 95% CI =.99-1.24, p=.07).
For all these predictors, the hazard ratio was significantly (or marginally significant for
sexual abuse frequency) greater than one, indicating that the predictors were associated with
an increase in PTSD diagnosis risk over time as frequency or severity of each maltreatment
type increased when the predictors were examined in their own independent model.

Next, the three full models with all predictors and covariates were examined for the pre-
adolescent and adolescent subgroups. In these full model, all of the frequency and severity
scores for each maltreatment type were entered and examined simultaneously, along with the
covariates for each model. The global chi-square test for the model was not significant for
either model (pre-adolescent model: x2(11, 131) = 14.76, p=.19; adolescent model: X2(10, 93)
=9.36, p=.50; full model: X2(12, 224y = 20.36, p=.06), indicating that the assumption of
proportionality was not violated. In the pre-adolescent model, there were only two
maltreatment dimensions associated with PTSD diagnosis risk, which included emotional
abuse frequency (HR= 1.24, 95% CI: 1.00-1.53, p < .05) and neglect severity (HR=1.27,
95% CI: 1.05-1.52, p < .05). In the adolescent model, the only maltreatment dimension
associated with PTSD diagnosis risk was neglect frequency (HR=1.13, 95% CI: 1.03-1.23,
p < .05). None of the covariates were significantly associated with PTSD diagnosis risk in
either model. In the model with the entire sample, only neglect frequency (HR= 1.09, 95%
Cl: 1.03-1.53, p<.05) and age at placement into care (HR=2.34 95% CI: 1.88-2.92, p

< .05) were associated with PTSD diagnosis risk.

Discussion

Youth in foster care tend to experience a more maltreatment compared to youth in the
general population, and it is therefore important for researchers to understand how
maltreatment may contribute to the risk of mental health concerns. The current study
attempted to add to the field’s understanding of one such mental health concern, PTSD, by
examining how youth’s maltreatment history prior to entry in foster care may put these
youth at greater risk for receiving a PTSD diagnosis while in care. This was completed by
using a survival analysis approach with Medicaid and case file data to examine the this risk
trajectory of PTSD diagnoses in relation to maltreatment experienced prior to entry into care
across youth’s time in care from entry to time of receiving a diagnosis. These findings build
upon a limited literature base exploring how the specific characteristics of maltreatment (i.e.,
type, frequency, and severity) exposure prior to entry into care may influence what youth
receive a PTSD diagnosis after entering care. Moreover, the present study provided
information on how important aspects of youth’s foster care experience (i.e., developmental
stage at entry into care) was associated with the risk for later PTSD diagnosis.
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Although almost every dimension of maltreatment was significantly associated with risk for
diagnosis of PTSD when examined individually in separate models, the findings were
notably different when the dimensions were examined simultaneously. When examined
together in the same model, most of the dimensions of exposure did not significantly
increase or decrease the risk of receiving a PTSD diagnosis. The most consistent type of
exposure associated with a greater risk of PTSD diagnosis was neglect, as neglect frequency
was associated with PTSD risk in the overall model and adolescent model, and neglect
severity was associated with risk in the pre-adolescent model. Although somewhat surprising
that neglect was the only type of maltreatment associated with risk of PTSD diagnosis,
experiences of neglect in themselves can be perceived as traumatic for youth, which could in
turn be associated with persistent anxiety and stress, poor ability to regulate these emotions,
and the development of PTSD symptomology (Bellis et al., 2009; Hildyard & Wolfe, 2002).
Moreover, past studies have shown that neglected children display more PTSD symptoms
than non-neglected children (e.g., Milot et al., 2010), and that childhood neglect is
associated with PTSD symptoms in adulthood (Koenen & Widom, 2009). However, these
findings build on this past research by demonstrating neglect (including both frequent and
severe neglect) may still have a unique influence on PTSD risk, even when taking into
account all other experiences of maltreatment and that this may hold across childhood.

It was also found that emotional abuse frequency was associated with a greater risk for
PTSD diagnosis in a fewer amount of days for children entering care younger than 13. These
findings extend on similar research conducted by Cecil et al. (2017) with non-foster care
high risk adolescents, and Van Vugt et al. (2014) with adolescents and young adults involved
in child welfare, showing that emotional abuse may contribute to PTSD and PTSS even
when accounting for other types of maltreatment the same model. These findings also
provide evidence that this may be the case for younger children as well. Although emotional
abuse may not serve a primary traumatic event, the negative influence of emotional abuse, in
combination with its high prevalence in conjunction with other forms of maltreatment, may
significantly contribute to the demonstration of PTSS and thus increase risk for receiving a
PTSD diagnosis (Norman et al., 2012). For example, in a network analysis of PTSD
symptoms and different types of trauma in adults who were in foster care, Gliick et al.
(2017) found that several forms of emotional abuse had the most centrality as compared to
other forms of trauma, and were significantly associated with PTSD symptoms, suggesting
that emotional abuse may be particularly important in the development of PTSD and PTSS.

In contrast to previous research and the study’s hypothesis (e.g., Maikovich et al., 2009),
sexual abuse specifically (including both frequency and severity of experiences) did not
appear to be more predictive of a PTSD diagnosis risk when examined simultaneously and
taking into account the influence of youth’s complete maltreatment history. This finding
may have been associated with the approach used in the current study to examine all
maltreatment dimensions together, as the results of the current study are similar to that of
studies such as Van Vugt et al. (2014) and Cecil et al. (2017), who also found no direct
association between sexual abuse and PTSD when including other types of abuse in the
same model. This is in contrast to other research on sexual abuse and PTSD that examined
and found certain maltreatment dimensions to be associated with PTSD diagnosis when
analyzing these aspects of youth’s maltreatment experience in isolation (e.g., Maikovich et

Child Abuse Negl. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McGuire et al.

Page 13

al., 2009). This includes using techniques such as grouping youth into a certain maltreatment
group based on the most recent or most prevalent type of maltreatment exposure, or
examining the influence of each dimension in independent analyses that do not take into
account youth’s complete maltreatment history.

As with other research examining the potential influence of maltreatment as a whole on
youth’s functioning (e.g., McGuire & Jackson, 2018), the findings of the current study for
the individual and comprehensive models illustrate that using grouping methods or single
dimension approaches only in analyses and not taking in account all of youth’s maltreatment
history and characteristics may lead to inaccurate findings and thus inaccurate conclusions
about the role of maltreatment. When examined in a separate, independent models, almost
all the maltreatment dimensions for all the four types (except sexual abuse frequency) were
significantly associated with a greater PTSD diagnosis risk than those youth with lower
amounts of these experiences. Further, youth with any history of maltreatment prior to entry
into care, as compared to no maltreatment, demonstrated a higher risk of PTSD diagnosis.
While these findings may suggest that cumulative maltreatment increases risk, this can be
misleading because in the full model that took into account all other types of maltreatment,
the majority of these significant associations with PTSD diagnosis risk were no longer
observed. Taken together, the results point to the need to consider the complex nature of
youth’s maltreatment history by examining and accounting for the many aspects of the
different types of experiences when attempting to determine whether maltreatment is
associated with youth’s functioning. This also suggests that it may not be accurate to make
broad statements about “maltreatment” contributing to poor functioning when it may
actually be unique aspects of these experiences that matter. Additionally, these findings build
on related research demonstrating the importance of accounting for exposures that may not
be typically considered Criterion A events according to DSM definitions when examining
PTSD diagnoses, as it was neglect and emotional abuse (not physical abuse or sexual abuse)
that were primarily associated with PTSD diagnosis risk (e.g., Anders et al., 2012; Lansing
et al., 2017). Moreover, this may be even more important in samples of youth in foster where
there is often polyvictimization and high rates of exposure to neglect and emotional abuse.

In addition to demonstrating the need to take into account the complexity of youth in foster
care’s maltreatment experiences, the current study also demonstrates the importance of
taking into account aspects of youth’s foster care experience specifically in relation to
PTSD, as opposed to simply focusing on maltreatment. Of the various predictors of risk for
PTSD diagnosis examined in the current study beyond maltreatment specifically, age of
entry into care was a significant predictor. Even when taking into account maltreatment
history and other factors associated with PTSD (e.g., gender, ethnicity) in the full models,
age of entry into care was still significantly associated with PTSD diagnosis risk. These
results suggest that the older a youth enters care, the fewer days in care the youth spends
before they receive a PTSD diagnosis on average. The number of days did decrease as
children entered care at an older age, moving from 3853 days or 10.56 years for children
entering care in infancy to 582 days or 1.60 years for youth entering during adolescence.
There are a few potential explanations for this finding. Follow up analyses indicated that
while there was evidence of a small increasing trend in age of entry into care and
maltreatment exposure (r=.20), the school-age group had the most youth with maltreatment
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exposure. Taken together with the findings that maltreatment exposure may put youth at
more risk of a PTSD diagnosis, age and exposure may explain part but not the entirety of
these findings. Another possibility is that adolescents may be diagnosed with PTSD more
than younger youth because of symptom presentation. For example, adolescents tend to
demonstrate more externalizing concerns, such as aggression and anger associated with
PTSD (Contractor et al., 2013), than younger youth with PTSD. Externalizing symptoms
such as these may be more disruptive or noticeable than internalizing symptoms, which in
turn could lead to more referrals for assessment or treatment services. Further, school age
children examined for PTSD symptomology may not have met criteria given that evidence
suggests certain PTSD criteria are underreported in school age children as compared to
adolescents, and that school age reports often rely on caregiver report which may not be as
reliable in foster care youth (Scheeringa et al., 2006).

When considering longitudinal studies of youth in foster care’s functioning, it may be
necessary to examine development from the time youth enter care and across their entire
time in care, as the current study did. This is in contrast to previous studies examining PTSD
symptomology/diagnosis, which only examined a short period of youth’s lives or looked at
lifetime diagnosis, including adulthood. Only examining a short period in time may be
problematic as the current study demonstrates. For the overall sample, the number of days in
care from entry into care to PTSD diagnosis was on average 1301 days or 3.59 years, and
ranged from approximately one day to 18 years. Further, with regard to the pattern of risk,
there was a tendency for risk of PTSD diagnosis to drop after the first year and a half across
all ages of entry. Most studies looking at change in PTSD diagnosis or symptomology over
time tend to look at periods of one to three years (e.g., McCrea, 2009; Yoon et al., 2018). If
researchers are only looking at a single part of youth’s time in care, they may find
significantly different results depending on the part they are examining. For example, it may
be the case that one would observe significant decrease in PTSD risk if looking at the first
year in care, whereas one might assume risk for PTSD diagnosis is fairly stable across time
if looking at trajectories after the first two years in care. Furthermore, entry into care for
youth can be a significant life experience, and for some youth this can be considered a
traumatic event (Wechsler-Zimring et al., 2012), in addition to the multitude of
environmental factors in a child’s life that change at this time. Thus, all of these factors
together may influence the trajectory of PTSD diagnosis, suggesting that researchers should
consider entry into care as an important point in youth’s life when considering how
functioning may change over time.

The results should be interpreted in light of the study’s limitations. One limitation was that
the study could not account for unreported maltreatment or non-maltreatment potentially
traumatic experiences (PTES) that may be associated with PTSD (e.g., Cho & Jackson,
2016). However, given that dates and details of youth’s maltreatment history was needed for
the survival analysis, case file data was the most viable option as it would be difficult to
determine how recall bias might interfere with youth’s ability to report on dates and details
of these other past experiences (Hulme, 2004). Further, given the approach used in the
current study, possible maltreatment and other PTE exposure occurring after entry into care
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was not included. Although rates may be lower after entry compared to before entry into
foster care, previous research has shown these youth may continue to experience
maltreatment and PTEs after entry into care, and that more maltreatment exposure prior to
entry into care may increase the risk of experiencing more maltreatment while in care (e.g.,
Font, 2015; Katz et al., 2017). These experiences could influence the potential risk of
receiving a PTSD diagnosis. If appropriate data is available on this type of information (e.g.,
dates of maltreatment or PTE exposure), future studies should consider examining how post-
entry maltreatment or PTE exposure, as well as comparing how pre- or post-entry exposure,
may contribute to PTSD diagnosis risk.

Additionally, this study was not able to account for placement related factors, such as
placement instability (e.g., moving homes while in care) or placement type (e.g., foster care
families, congregate care, specialized treatment care settings), which have been found in
some studies to be associated with differences in PTSD, PTS symptoms, and overall mental
health among youth in foster care (Gutterswijk et al., 2020; Keller et al., 2010; Okpych &
Courtney, 2018; Villodas et al., 2016). Further, placement related factors have also been
shown in previous literature to influence mental health service usage, such as which youth in
foster care may be more likely to seek or receive services (e.g., Leslie et al., 2000). While
total length of time spent in care was accounted for in the current study to provide a picture
of youth who had short- or long-term stays, information was not available to determine what
type of placements or how many placement changes occurred prior to receiving a PTSD
diagnosis. Overall, future studies should consider examining these placement related factors
and using time varying survival models to account for placement characteristics. Lastly, one
should consider the robustness of the study’s findings across different populations of foster
care youth as the sample in the current study was recruited from a single Midwestern county.
This includes, for example, youth in foster care with known intellectual or developmental
disabilities, who may be at a greater risk for maltreatment and mental health concerns (e.g.,
Perrigo et al., 2018). Additionally, at an administrative or systemic level, it may be the case
that certain procedures of the foster care system in the county, such as access to various
services or funding for the providers, could influence the rate and trajectory of PTSD
diagnosis.

Conclusions

Despite these limitations, the current study provides an important step forward in
understanding what specific aspects of maltreatment exposure may contribute to PTSD for
youth in foster care. Findings demonstrate that when the entirety of youth’s maltreatment
exposure prior to entry into foster care is examined, there does not appear to be one aspect of
maltreatment exposure (i.e., type, severity, or frequency) that is most influential in
determining which youth in foster care may be at most risk for receiving a PTSD diagnosis.
The findings also further illustrate the need to account for the entirety of youth’s
maltreatment exposure in this field of research. Moreover, in contrast to much of the
previous literature, neglect and emotional abuse were more often associated with PTSD risk,
as opposed to sexual or physical abuse. These findings may suggest that researchers and
clinicians working with youth in foster care who experience maltreatment and trauma should
not exclude these events in research questions and potentially case conceptualization, even
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though they may be less likely to be considered traumatic or meet “Criterion A” standards.
This may be especially necessary in research given emotional abuse is not as widely studied
as other types of maltreatment (e.g., Stoltenborgh, et al., 2015). Lastly, researchers studying
youth in foster care should consider potential risk and protective factors associated with the
foster care experience (e.g., age at entry into care) to provide a more accurate understanding
of how maltreatment and risk factors more generally contribute to PTSD.
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Figure 1. Survival plots from Kaplan—Meier survival analysis for grouping based on age of entry
into care and maltreatment status.

Time is measured in days since first entry into care. These figures show the change in
survival probability (i.e., estimated percent chance that a youth does not have a PTSD
diagnosis) across time in care for age of entry into care (Figure 1a) and maltreatment status
(Figure 1b). For example in Figure 1b, there is around a 50 % chance that a child who
entered care with no previous history of maltreatment exposure will have a PTSD diagnosis
after spending 2000 days in care.
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