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Abstract

FK506 binding protein 51 (FKBP5) alters stress response system functioning, and childhood
maltreatment is associated with methylation of the FKBP5 gene. Yet it is unknown if maltreatment
contributes to change in FKBP5 methylation over time. The current study draws upon a sample of
231 preschoolers, including 123 with child welfare documentation of moderate-severe
maltreatment in the past 6 months, to understand if maltreatment contributes to change in FKBP5
methylation over a 6-month period. Review of child protection records and semi-structured
interviews in the home were used to assess maltreatment and exposure to other contextual
stressors, as well as service utilization. Methylation of FKBP5 at two CpG sites in intron 7 was
measured from saliva DNA at the time of initial study enrollment, and 6 months following
enrollment. Child maltreatment was associated with change in FKBP5 methylation over time, but
only when children were exposed to high levels of other contextual stressors. Service utilization
was associated with increases in methylation over time, but only among children with the FKBP5
rs1360780 protective CC genotype. Methylation of FKBP5 is sensitive to stress exposure and may
be a mechanism linking early adversity to long term health and developmental outcomes.
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Each year nearly 700,000 American children are identified by child protection services as
victims of maltreatment (U.S. Department of Health & Human Services, 2017) and evidence
suggests that as few as 5% of abuse cases are reported (Gilbert et al., 2009). It is well
established that children who experience major adversity and trauma are at high risk for the
development of psychiatric disorders (Gilbert et al., 2009; Burns et al., 2004), as well as
major medical conditions (Cohen, Janicki-Deverts, & Miller, 2007; Grippo & Johnson,
2009; Schneiderman, Ironson, & Siegel, 2005). Emerging evidence suggests that epigenetic
processes represent key mechanisms underlying the biobehavioral encoding of early
adversity, and that childhood maltreatment is associated with epigenetic alteration in the
genes that regulate stress responses. Yet, the importance of these changes likely unfolds over
time across development, and little is known about the stability or responsiveness of
epigenetic changes to adversity in stress-sensitive genes over time.

Childhood maltreatment and exposure to other adversities activate biological stress response
systems including the hypothalamic-pituitary-adrenal (HPA) axis (Evans, 2003; Shonkoff,
Boyce, & McEwen, 2009). The glucocorticoid receptor (GR), encoded by the gene NR3C1,
is a key nuclear hormone receptor that is a major regulator of the stress response. GRs are
widely distributed throughout the body and brain and are activated by binding of cortisol.
GRs regulate the basal activity of a variety of physiologic systems as well as the
physiological response to acute stress (de Kloet, Joels, & Holsboer, 2005; Kadmiel &
Cidlowski, 2013). The acute cortisol response to stress allows for short-term cognitive and
physical coping through activation of the GR, but excessive or prolonged glucocorticoid
activation in response to chronic or severe stress, such as childhood maltreatment, can be
toxic to the brain and other organ systems (McEwen, 2008). Cortisol activation of GRs in
the hypothalamus and pituitary initiates a negative feedback loop that helps to prevent
excessive glucocorticoid activation (Laryea et al., 2015).

FK506 binding protein 51 (FKBP5) represents an additional negative feedback loop within
the HPA axis. Activation of the GR by cortisol results in rapid induction of FKBP5 which
binds to the GR, and consequently reduces GR sensitivity to cortisol and impairs negative
feedback of the HPA axis (Binder, 2009; Cioffi, Hubler & Scammell, 2011; Schmidt et al.,
2015; Tatro, Everall, Kaul, & Achim, 2009). This process is modulated by genetic variation
in FKBP5, which alters GR function and the neuroendocrine response to stress (Zannas &
Binder, 2014). There is now evidence that a single nucleotide polymorphism (SNP) in
FKBP5(C to T SNP in intron 2, rs1360780) alters sensitivity of the GR to cortisol, such that
the “risk” T allele is associated with reduced GR sensitivity (Hohne et al., 2015; Ising et al.,
2008; Klengel et al., 2013; Menke et al., 2013). The T allele has also been linked to Major
Depressive Disorder, PTSD, and mood and anxiety symptoms (Leszczynska-Rodziewicz et
al., 2014; Suzuki et al., 2014; Szczepankiewicz et al., 2014; VanZomeren-Dohm, Pitula,
Koss, Thomas, & Gunnar, 2015; Zannas & Binder, 2014). More recent work has
demonstrated that epigenetic regulation of FKBP5 may also play a role in these processes.

Epigenetics is a means by which the body can respond to the environment by changing
levels of gene expression to allow for adaptations to environmental conditions, with positive
and/or negative long-term consequences. Epigenetic modulation of DNA does not change
the DNA sequence, but renders it more or less likely to be expressed (Moore, Le, & Fan,
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2013; Szyf, 2007). DNA methylation, which is among the most commonly studied
epigenetic processes, generally occurs when a methyl group is added at sites in the DNA
where a cytosine nucleotide occurs next to a guanine nucleotide (CpG dinucleotides).
Methylation at CpG sites can result in transcriptional silencing of the gene due to blocking
of transcription factor binding (Moore et al., 2013).

There is now evidence that childhood maltreatment and other adversities are associated with
altered methylation of FKBP5. In the current sample of preschoolers, we demonstrated that
childhood maltreatment is associated with demethylation of two CpG sites in intron 7 of
FKBP5in saliva DNA (Tyrka et al., 2015). Lower levels of methylation of FKBP5 in intron
7 have also been demonstrated in adults with a history of childhood maltreatment compared
to adults with no child maltreatment history (Klengel et al., 2013). Whereas Klengel and
colleagues demonstrated demethylation with childhood maltreatment only among those
adults with the rs1360780 T “risk” allele, we found demethylation in association with
maltreatment regardless of rs1360780 genotype. Related to this work, time spent in
institutional care was also negatively associated with FKBP5 methylation in intron 7 at age
12 among children in the Bucharest Early Intervention Project (Non et al., 2016). Critically,
to our knowledge no prior work has examined the possibility that childhood maltreatment is
associated with change in FKBP5 methylation over time.

DNA methylation is thought to be among the most stable epigenetic processes, yet the
stability of methylation, and the extent to which it can be altered over time in relation to
adversity has not been adequately studied. Prior work utilizing epigenome-wide approaches
suggests that whole genome methylation longitudinally changes over time (Alisch et al.,
2012; Martino et al., 2013), and alterations in FKBP5 methylation from pre to post treatment
have been observed with treatment response to cognitive behavior therapy in youth with
anxiety disorders (Roberts et al., 2015). Thus, childhood maltreatment may contribute to
change in methylation of stress sensitive genes over time. The current study draws upon two
repeated assessments of methylation of FKPB5 at two CpG sites in intron 7 to understand if
childhood maltreatment contributes to change in methylation over a six-month period. We
also examined the possibility that contextual stress exposure, service utilization (i.e.
engagement in therapeutic interventions, child behavioral supports), and FKBP5 genotype
independently predict change in methylation over time, and moderate effects of
maltreatment on change in methylation over time.

Data were available from 231 families for the current report. One child from each family
was included. Children ranged in age from 3 to 5 years (M =51.2 months; SD =9 months),
121 were female and 110 were male. The sample was racially and ethnically diverse.
Ninety-three children were white, 37 black, 49 biracial, and 52 other races. One hundred and
two children were Hispanic. Most caregivers (/7 =217) were biological mothers. Forty-six
caregivers had less than a high school degree, 93 completed high school, 68 had some post-
secondary education, 23 had a bachelor’s degree, and one did not provide education
information. One-hundred and twenty-five caregivers were single parents, and 49 were under
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20 at the time of the child’s birth. One-hundred and twenty-six caregivers were unemployed,
207 of the families qualified for public assistance, and 18 families experienced homeless
within the past year. One hundred and twenty-three children (53%) had substantiated cases
of moderate to severe maltreatment within the past 6 months and 108 had no lifetime
substantiated case of maltreatment, as described below.

Families with a maltreated child were identified via record review from the local child
welfare agency or an emergency maltreatment assessment service. Families of children with
no indicated case of maltreatment within the past 6 months were recruited from a pediatric
medical clinic during a well-child visit as well as at childcare centers. Based on review of
available medical records and parent report, children with a chronic illness, medication use,
obesity, and failure-to-thrive were excluded. Those with acute illness or medication use were
included no less than 2 weeks following resolution of illness and discontinuation of
medication. Families completed a baseline set of assessments at the time of initial study
enrollment and a follow-up set of assessments 6 months following enrollment (M = 6.43
months, SD = .67 months). At each wave of assessment, families completed two home visits
and questionnaires between the visits. The current report focuses on data from the first home
visit during the baseline assessment during which caregivers completed interviews on child
stress exposure and a baseline saliva sample for DNA isolation was collected from the
children, as well as the first home visit during the follow-up assessment during which
caregivers completed an interview on service utilization and a follow-up saliva sample for
DNA isolation was collected from children.

Child maltreatment status—All families consented to examination of child welfare
records to determine maltreatment status. Trained research staff coded the records using the
System for Coding Subtype and Severity of Maltreatment in Child Protective Records
(Barnett, Manly, & Cicchetti, 1993). Five maltreatment subtypes and severity scores ranging
from 1 (least severe) to 5 (most severe) were derived. Children with an episode that met the
criteria for moderate to severe maltreatment (score of 3-5) within the last 6 months were
included in the maltreated group (7= 123). Twenty-one children had substantiated cases of
physical abuse, 29 sexual abuse, 13 physical neglect/failure to provide, 35 physical neglect/
lack of supervision, and 78 emotional maltreatment (including witnessing domestic
violence). The comparison group (7= 108) included children who had never had a
substantiated case of maltreatment regardless of severity type.

Contextual Stress—Caregivers completed a semi-structured interview developed in our
laboratory to assess contextual stressors experienced in the child’s lifetime. Categories were:
death of a caregiver, separation from a caregiver, housing instability, inadequate food or
clothing, and other stressful events which included witnessing neighborhood violence or
parental arrest. Interviews were conducted and scored by trained clinical social workers and
Ph.D. level psychologists. The project coordinator reviewed each interview to ensure
compliance with the scoring protocol. Each domain was scored positive if at least one
episode occurred, and domains were summed to determine the number of contextual stressor
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categories the child experienced in their lifetime. Possible scores ranged from 0 (no
stressors) to 5 (stressors in all five domains). In the current sample the number of stressor
categories ranged from O to 5 (M = 1.50, SD = 1.20).

Service Utilization—Caregivers completed a semi-structured interview developed in our
laboratory to assess service utilization. Caregivers were first queried broadly if their child or
family ever received any services to support their child’s development or behavior, or
services to support family wellbeing. Following the initial broad inquiry, caregivers were
queried about engagement in specific services available in the community including
outpatient mental health treatment, home based services, and services provided by the local
school department. Interviews were conducted by trained research assistants, then scored by
a single research assistant with supervision by the lead author. The number of unique
episodes of services ever received by the family were summed for data analysis. In the
current sample, the number of unique episodes of service utilization ranged from0to 9 (M =
1.68, SD = 1.96).

FKBP5 genotype—Saliva samples were obtained using the Oragene DISCOVER kits
(OGR-575) for Assisted Collections (DNA Genotek, Kanata, Ontario, Canada), and DNA
was isolated following the manufacturer’s instructions. DNA samples were genotyped for
the FKBP5 SNP rs1360780 through an allelic discrimination assay using predesigned
Tagman primers (part #C_8852038_10, Life Technologies) and Tagman universal master
mix (Life Technologies) via established protocols as directed by the manufacturer on a Bio-
Rad CFX connect. One hundred and twelve children were homozygotes for the C allele, 100
children were CT heterozygotes, and 19 children were homozygotes for the T allele.
Longitudinal models for hypothesis testing utilized a dichotomous variable that included
children with the CC genotype versus children with the T risk allele (heterozygous or
homozygous).

FKBP5 methylation—Two CpGs in intron 7 (Chr 6: 35558488, CpG 1 and 35558514,
CpG2) were studied based on findings of Klengel and colleagues (2013) using methods as
previously described (Paquette et al., 2014; Tyrka et al., 2015). Briefly, sodium bisulfite
modification was performed with 500 ng of DNA using the EZ DNA methylation Kit (Zymo
Research, Irvine, CA, USA), the region of interest was amplified by PCR, sequenced using a
PyroMark MD system (Qiagen), and percent DNA methylation at each CpG locus quantified
with the PyroMark CpG software, version 1.0.11 (Qiagen).

Modeling Ancestry Differences Using Principal Component Analysis—Allele
frequency differences due to systematic ancestry differences could cause spurious
associations. We used principal components analysis (PCA) to model ancestry differences in
the current study using genome-wide SNP markers from saliva DNA genotyped using the
[llumina Infinium PsychArray-24 beadchip (over 588,000 autosomal SNPs). Genotypes
were cleaned using standard quality control procedures. We conducted the linkage
disequilibrium (LD)-based pruning first, and followed by PCA using PLINK (Purcell et al.,
2007). LD-based pruning reduces correlation among SNPs such that the principal
components (PCs) of the genetic variation in the sample would not be over-weighted by the
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contribution of correlated SNPs. The first two PCs obtained using PLINK were used for
controlling the potential population stratification (Price et al., 2006).

Statistical analysis—Mean differences in demographic characteristics, stress exposure,
and methylation based on genotype were examined using ANOVA and x 2. Simple
correlations between demographic characteristics and methylation were conducted to
determine inclusion of covariates. Mplus 6.11 software (Muthén & Muthén, 1998-2011)
was used to conduct all analyses. Latent change score modeling was used to assess child
maltreatment status, contextual stress exposure, service utilization, and FKBP5 genotype as
predictors of baseline methylation and within-child change in methylation over time. Latent
change score modeling is similar to latent growth curve modeling and allows for
simultaneous estimation of individual differences in initial level and change over time, but
utilizes two waves of assessment (McArdle, 2009). Two PCs used to adjust for genetic
ancestry and the length of time between the baseline and follow-up assessments were
included in the latent change score models as a-priori covariates. Outliers, defined as values
more than three standard deviations from the mean, were Winsorized by setting them to the
next highest value within three standard deviations.

Full information maximum likelihood estimation techniques with robust standard errors
(MLR) were used to account for missing data to allow for inclusion of all available data.
Eighty-six percent of children (n7=199) had FKBP5 methylation data at the follow-up
assessment, and less than 4% of data was missing overall. Little’s Missing Completely at
Random test (Little, 1988) demonstrated that the data were missing completely at random.
Chi-square (x2: p > .05 excellent), Comparative Fit Index (CFI; > .95 excellent), Root Mean
Square Error of Approximation (RMSEA,; < .05 excellent) and the Standardized Root Mean
Square Residual (SRMR; < .05 excellent) were used to assess fit of the unconditional latent
change score model prior to hypothesis testing (Hu & Bentler, 1999). Significant interaction
terms were probed using procedures outlined by Aiken and West (1991). Simple slopes
within the latent change score modeling framework were calculated at low (< 1 SD) and
high (> 1 SD) levels of continuous moderators.

Sample characteristics

The minor allele frequency (MAF) of the FKBP5 allelic variant in the sample was .30 and
the distribution conformed to the Hardy-Weinberg equilibrium (X2 = .26, p =.61). Table 1
shows sample characteristics in relation to FKBP5 genotype. None of the variables differed
according to genotype. Child age and sex were not associated with baseline or follow-up
methylation at CpG 1 or CpG 2. Children who were maltreated had more contextual
stressors (p < .001) and had families who engaged in more services (p = .002) than children
with no maltreatment history. Contextual stress and service utilization were positively
associated with each other (p =.001).
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Unconditional model

The unconditional latent change score model with the two PCs used to adjust for genetic
ancestry differences and length of time between the baseline and follow-up assessments
included as covariates demonstrated excellent fit to the data at CpG 1 (Chi-square (1) = .14,
p =.705, RMSEA = .00, CFl = 1.00, SRMR =.005) and CpG 2 (Chi-square (1) =.13,p =.
719, RMSEA = .00, CFI = 1.00, SRMR = .004). Across the entire sample, average FKBP5
methylation at CpG 1 and CpG 2 did not change over time. The variance component,
however, demonstrated that there was significant variability in change over time at both CpG
1 (B =13.94, SE = 1.54, p <.001) and CpG 2 (B = 18.86, SE = 2.02, p < .001), suggesting
that contextual factors may contribute to change in methylation over time. The following
sections therefore test effects of potential contextual influences on change in methylation
over time.

Maltreatment—Child maltreatment was associated with baseline methylation at CpG 1
and CpG 2 (B =-1.24, SE = .43, p =.004, and B =-1.09, SE = .52, p = .037, respectively).
Consistent with our prior work with the current sample, maltreated children had lower levels
of baseline methylation at CpG 1 (M = 87.03, SD = 3.03) and CpG 2 (M =87.62 SD = 3.64)
than children with no maltreatment history (M = 88.49, SD = 3.11 and M = 88.97, SD = 3.63
at CpG 1 and 2, respectively). In contrast, child maltreatment did not predict change in
methylation at CpG 1 or CpG 2 over time.

Contextual stress—Also consistent with our prior work, contextual stress did not predict
baseline methylation, and contextual stress also did not predict change in methylation over
time at CpG 1 or CpG 2. However, the interaction of maltreatment status and contextual
stress was a significant predictor of change in methylation over time at CpG 1 (B = .83, SE
= .42 p =.049). Examination of simple slopes revealed that child maltreatment was a
significant predictor of change in methylation over time when contextual stress was high (B
=1.80, SE =.77, p = .019) but not when contextual stress was low (B =-.21, SE=.79,p =.
794). To better understand change in methylation when contextual stress was high, we
plotted change in methylation over time for the group of children above the median
contextual stress score (Median = 1 contextual stressor). As illustrated in Figure 1, when
contextual stress was high, children who were maltreated demonstrated consistently low
methylation over time whereas children who did not experience maltreatment demonstrated
declines in methylation from the baseline assessment to the follow-up assessment.
Contextual stress did not moderate the effect of maltreatment on baseline methylation at
CpG 1 or CpG 2, or change in CpG 2 methylation over time.

Service utilization and methylation

Service utilization was positively associated with baseline methylation at CpG 1 (B = .25,
SE = .11, p =.029), and this effect remained significant when maltreatment status and
contextual stress were included in the model (B = .35, SE =.12, p =.003). Service
utilization was not associated with change in methylation at CpG 1 over time. In contrast,
service utilization was positively associated with change in methylation over time at CpG 2
(B = .40, SE = .14, p = .003). To better understand the effect of service utilization, we
plotted change in methylation over time for children below the median service utilization
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score (0 services), at the median service utilization score (1 service), and above the median
service utilization score (= 2 services). As illustrated in Figure 2, children whose families
who received two or more services demonstrated increases in methylation over time,
children whose families who received 1 service demonstrated consistent levels of
methylation over time, and children whose families who did not receive any services
demonstrated declines in methylation over time. The effect of service utilization on change
in methylation over time remained significant when maltreatment status and contextual
stress were included in the model (B = .45, SE = .15, p =.002). Service utilization was not
associated with baseline methylation at CpG 2. Interactions of service utilization with
maltreatment status and contextual stress did not predict baseline methylation or change in
methylation over time.

FKBP5 genotype and methylation

FKBP5 genotype was not a significant predictor of baseline methylation or change in
methylation over time at CpG 1 or CpG 2. Likewise, FKBP5 genotype did not moderate
effects of maltreatment status or contextual stress on baseline methylation or change in
methylation over time at CpG 1 or CpG 2. In contrast, the interaction of FKBP5 genotype
and service utilization predicted change in methylation at CpG 2 over time (B = -.64, SE =.
25, p =.009), and the interaction effect remained significant when maltreatment status and
contextual stress were included in the model (B = -.67, SE = .25 p =.007). Simple slopes
revealed that service utilization was positively associated with change in methylation over
time among those with the protective genotype, C homozygotes (B = .76, SE = .18, < .001),
but was not associated with change in methylation over time among children with the T risk
allele (B = .12, SE = .17, p = .49). To better understand change in methylation among C
homozygotes, we plotted change in methylation over time for children below the median
service utilization score (0 services), at the median service utilization score (1 service), and
above the median service utilization score (= 2 services). As illustrated in Figure 3, among
children with the C homozygote protective genotype, those whose families received two or
more services demonstrated increases in methylation over time, whereas children whose
families received 1 service or no services demonstrated consistent levels of methylation over
time. The interaction of FKBP5 genotype and service utilization was not a predictor of
baseline methylation at CpG 1 or CpG 2, or change in methylation over time at CpG 1.

Discussion

The current study is the first to examine links between maltreatment and other stressors and
change in FKBP5 methylation over time. As we showed previously, childhood maltreatment
was linked with lower levels of baseline methylation at CpG 1 and CpG 2, and this
demethylation or lower methylation is consistent with results of other work on adults and
children with early stress. In this longitudinal analysis we found that although methylation
did not change over time on average in the sample, individual variability in change over time
at both CpG sites was important. Child maltreatment and contextual stress did not
independently contribute to change in FKBP5 methylation over time, but rather interacted to
predict change. Maltreatment was associated with change in CpG 1 methylation over time,
but only when contextual stress was high, wherein children who were not maltreated
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demonstrated declines in methylation over time whereas children who experienced
maltreatment demonstrated consistently low methylation over time. These findings suggest
that contextual stress can have similar effects on FKBP5 demethylation to those of
maltreatment, and that there may be a “floor effect” such that effects of maltreatment plus
contextual stressors are not necessarily additive in this context.

Turning to effects of service utilization, there was a linear relationship between service
utilization and increases in methylation over time at CpG 2, even after controlling for effects
of maltreatment and contextual stress. Those children whose families did not have any
services had further declines in methylation over time, but those who had two or more
services showed increases in methylation over time, and those with one service showed no
change. This suggests the possibility that mental health and support services might improve
the methylation of a key regular of the biological stress response. Our study extends findings
of Roberts and colleagues (2015) who showed that pre- to post-treatment change in FKBP5
methylation is associated with treatment response to cognitive behavior therapy in youth
with anxiety disorders (although their effect was no longer significant when correcting for
multiple comparisons).

Two important aspects of the findings on service utilization bear further consideration when
interpreting these results. First, it is possible that the increases seen among families with two
episodes of service utilization might reflect an unmeasured resilience factor that predisposes
to both engagement in services and increases in methylation. That baseline methylation of
CpG 1 was also associated with service utilization suggests this possible explanation,
however note that it was at CpG 2 where the effect of services on change in methylation was
seen. Second, analyses of FKBP5 genotype showed that effects of service utilization on CpG
2 methylation over time were only present among children with the protective CC genotype.
This indicates that variation of this gene may confer sensitivity to effects of the environment
on methylation, consistent with some previous work (Klengel et al., 2013; Han et al., 2017;
Van Zomeren-Dohm et al., 2015). Interestingly, a recent study of adults found that DNA
methylation was positively associated with cortical thickness at the right transverse
frontopolar gyrus, but only among CC homozygotes (Han et al., 2017). Likewise, placenta
FKPB5 methylation was negatively associated with FKBP5 gene expression, but only
among CC homozygotes (Paquette et al., 2014), suggesting that the effects of methylation
may also differ depending on variation in this gene.

Our study is characterized by several strengths including a diverse sample of preschoolers
exposed to a range of adversities including maltreatment, our focus on receipt of services in
addition to stress exposure, and our longitudinal approach to understanding change in
methylation over time. Despite these strengths, there are limitations of this work. Our
assessment of service utilization is limited in that we are unable to verify family engagement
and adherence to services with providers. Likewise, although child protection records were
reviewed for all children in the study, it is possible that some children in our comparison
group had undocumented maltreatment which may have reduced the strength of associations
between maltreatment and methylation. Related, consideration of additional lifetime
stressors such as food insecurity and parental loss is a strength, however there may be other
exposures we did not assess including prenatal exposures. Finally, our use of PCs to adjust
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for genetic ancestry addresses potential genetic population stratification, but may not fully
adjust for methylation variation among racial and ethnic groups. Despite these limitations,
the current study is among the first to examine change in methylation over time using a
candidate gene approach, and the first to examine child maltreatment as a predictor of
change in FKBP5 methylation over time.

Taken together, the current study supports the view that childhood stress exposure
contributes to epigenetic changes in stress sensitive genes over time, and that engagement in
services to support child and family functioning also play an important role in these
longitudinal processes. Interventions to support the healthy development of children exposed
to maltreatment and other adversities may enhance child biopsychosocial functioning
through effects on the epigenome. Future work should further examine these longitudinal
epigenetic processes and draw upon experimental designs to better understand the role of
interventions and other support services.
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Figure 1.

Maltreatment status is associated with change in FKBP5 methylation at CpG 1 when
contextual stress is high.
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Service utilization is associated with change in FKBP5 CpG 2 methylation over time.
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Figure 3.
Service utilization is associated with change in FKBP5 CpG 2 methylation over time among

children with CC genotype.
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Descriptive statistics and mean differences by FKBP5 genotype

Table 1

cc cT TIT p
(n=112) (n=100) (n=19)

Sex, N (%) female 65(58.0) 48(48.0) 8(42.1) .22
Age, M (SD) 42(0.7) 43(08) 41(06) .28
PC for Genetic Ancestry 1, M (SD) 0.0(0.1) 0.0(0.1) 0.0(0.00 .64
PC for Genetic Ancestry 2, M (SD) 0.0(0.1) 0.0(0.1) 0.0(0.0) .68
Follow-Up Length (Months), M (SD) 65(0.7) 64(07) 62(03) .40
Maltreated, N (%) 57(50.1) 58(58.0) 8(42.1) .35
Contextual Stress, M (SD) 15(1.2) 15(1.2) 1.7(1.2) .76
Service Utilization, M (SD) 16(1.8) 16(0) 24(23) .33
CpG 1 Baseline Methylation, M (SD) 87.6(3.3) 87.8(3.1) 87.8(28) .86
CpG 2 Baseline Methylation, M (SD) 87.9(3.7) 884(38) 89.6(27) .17
CpG 1 Follow-Up Methylation, M (SD) 87.1(2.8) 87.3(3.0) 87.4(1.8) .89
CpG 2 Follow-Up Methylation, M (SD) 889 (4.1) 89.2(3.9) 89.5(35) .81

Note: pvalues indicate ~test or X2
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