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Abstract

The current study investigated 304 children from a longitudinal project (the Stress in Pregnancy (SIP) Study) who were exposed and unex-
posed to Superstorm Sandy (“Sandy”) in utero. They were prospectively followed from 2 to 6 years of age and their clinical and adaptive
behaviors were assessed annually. Using a hierarchical linear model, the study found that in utero Sandy exposure was associated with
greater clinical (anxiety, depression, and somatization) and lower adaptive behaviors (social skills and functional communication) at age
2 years. However, the trajectories were notably different between the two groups. Anxiety increased more rapidly among the exposed
than unexposed group at ages 2-4, and depression increased only among the exposed. In contrast, social skills and functional communi-
cation were lower in exposed compared to unexposed children at age 2, but quickly increased and exceeded the capacities of unexposed
children by age 3. The findings confirm that prenatal Sandy exposure is not only associated with an increase in anxiety, depression, and
somatization in offspring, but also with greater adaptive skills as the children got older. Our study demonstrates that while children
who have experienced stress in utero demonstrate elevated suboptimal clinical behaviors related to affective disorders, they nevertheless

have the potential to learn adaptive skills.
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Many aspects of an individual’s behaviors and health outcomes
across the life span can be traced back to the in utero period,
when rapid changes occur in the structure and function of the
fetus’s brain and body (Barker, 2002; Glover, 2011; Zhang et al.,
2018). There is growing evidence of critical periods during preg-
nancy when a fetus is particularly vulnerable to adverse maternal
experiences such as stress (DiPietro, Hodgson, Costigan, &
Johnson, 1996; Wadhwa, Sandman, & Garite, 2001). Prenatal
maternal stress induces changes in the fetal immune and inflam-
matory responses and alters the hypothalamic-pituitary—-adrenal
(HPA) axis functioning. The biological impact of prenatal stress
can include: dysregulation of the HPA axis; broad alterations in
brain growth, size, or density; alterations within specific brain
regions or white matter abnormalities; and hypomyelination in
multiple brain regions (Buss, Davis, Muftuler, Head, &
Sandman, 2010; Li et al, 2012; Lou et al., 1994; Lupien,
McEwen, Gunnar, & Heim, 2009; Qiu et al., 2013). These alter-
ations can also be associated with long-term neurodevelopmental,
health, and behavioral consequences (Buitelaar, Huizink, Mulder,
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de Medina, & Visser, 2003; Talge, Neal, & Glover, 2007; van den
Bergh, van Calster, Smits, van Huffel, & Lagae, 2008).

Prior preclinical research has demonstrated that the impact of
prenatal stress on neuromotor, behavioral, and hormonal devel-
opment (Hamada & Matthews, 2019; Jafari, Mehla, Kolb, &
Mohajerani, 2017) is a function of the intensity, duration, and fre-
quency of the exposure (Fujioka et al., 2001). Human studies have
replicated some of the associations between prenatal stress and
cognitive neurobehavioral functioning deficits observed in animal
models (Gartstein, Putnam, & Rothbart, 2012; Lin et al., 2017;
Neumann et al., 2019). However, notable limitations of these
human studies, as compared to more intensive events such as
exposure to natural disasters, are that the measures of prenatal
stress are typically broad, lack negative valence, and draw on gene-
ral stressful events from everyday life (Li et al., 2012). Consistent
with prior research from the 2008 Ice storm (Cao, Laplante,
Brunet, Ciampi, & King, 2012), we observed that prenatal expo-
sure to a natural disaster results in protracted stress related to
infant temperament indicative of internalizing problems
(Nomura et al., 2019; Zhang et al., 2018). Thus, in utero pertur-
bations can persist to affect the phenotype of the offspring, result-
ing in a long-lasting risk for dysregulation and illness across the
life cycle (Barker, 2002). To date, several studies, including our
own, have documented significant associations between maternal
prenatal stress and temperament characteristics, including irrita-
bility, crying, fearfulness, distractibility, and poor adaptation in


https://orcid.org/0000-0002-2143-3257
https://orcid.org/0000-0002-9192-9549
https://orcid.org/0000-0003-0808-2832
mailto:yoko.nomura@qc.cuny.edu
mailto:yoko.nomura@qc.cuny.edu
https://doi.org/10.1017/S0954579421000304
https://doi.org/10.1017/S0954579421000304

1250

early childhood (Bergman et al., 2007; Brand, Engel, Canfield, &
Yehuda, 2006; Davis, Snidman, Wadhwa, Glynn, Schetter, et al.,
2004; Milgrom, Westley, & McCloud, 1995; Nolvi et al., 2016;
Nomura et al., 2019; van der Wal, van Eijsden, & Bonsel, 2007;
Zhang et al., 2018).

While the adverse effect of prenatal stress on programming for
the postnatal environment is clear, a more nuanced concept - the
stress inoculation theory (Edge et al., 2009) - has proposed that
exposure to manageable and moderate stress can enhance the off-
spring’s ability to manage subsequent stress and increase adaptive
skills. Studies, including our own, on whether temperament alter-
ations occur in response to prenatal stress have suggested adapt-
ability of certain temperament characteristics in infancy (Zhang
et al., 2018). As such, to understand the role of prenatal stress
on child neurobehavioral development, it is important to examine
both clinical and adaptative aspects in relation to the exposure.

Utilizing a quasi-experiment such a natural disaster provides
the possibility for a longitudinal examination of the extent to
which a specific prenatal stress influences subsequent child behav-
ioral and developmental trajectories that can help to enhance
understanding of the long-term impact of prenatal stress (Blake,
Kimberlain, Berg, Cangialosi, & Beven, 2013). To do that, we
leveraged Superstorm Sandy (“Sandy”), a horrendous natural dis-
aster in the northeast United States, which resulted in severe
financial and personal damage to the affected area, including
117 deaths (CDCP, 2013). We examined the longitudinal connec-
tions between Sandy exposure in utero and child behaviors (clin-
ical and adaptive) during early childhood. We hypothesized that
children who were exposed to Sandy in utero, as compared to
unexposed children, would have higher levels of clinical behaviors
(especially anxiety). We also hypothesized that prenatally-exposed
children would have greater levels of adaptive behaviors (daily liv-
ing functioning, functional communication, and social skills) than
unexposed children.

Method
Participants

The current study included mothers and their offspring from a
longitudinal project (the Stress in Pregnancy (SIP) study) investi-
gating the effects of Sandy exposure during pregnancy (Finik &
Nomura, 2017). Pregnant women were recruited from the prena-
tal obstetrics and gynecological clinics at Mount Sinai Medical
Center and NewYork-Presbyterian/Queens in New York City dur-
ing their second trimester. They were followed throughout their
pregnancy in the first phase of the study (SIP Study Phase I).
During the second phase of the study (SIP Study Phase II), they
completed questionnaires about their child’s development annu-
ally, at 2, 3, 4, 5, and 6 years of age. Children rejoined the second
phase of the study at different times (N = 358). Children who had
at least two assessments of behavior outcomes were included, giv-
ing a subsample of 322 mother—child dyads. Of those 322, an
additional 18 were excluded from the analysis due to their prena-
tal exposure to cocaine, leaving a final sample of 304 children.
Exclusion criteria for participation included HIV infection,
maternal psychosis, maternal age <15 years, life-threatening
maternal medical complications, and congenital or chromosomal
abnormalities in the fetus. Further details of the study can be
found elsewhere (Finik & Nomura, 2017). All participants pro-
vided written consent, according to the protocol approved by
the Institutional Review Boards at the City University of
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New York, NewYork-Presbyterian/Queens, and the Icahn
School of Medicine at Mount Sinai.

Among the 304 participants, child behavioral (clinical and
adaptive scores) data were collected for 184 children at 2 years
of age, 164 at 3 years, 195 at 4 years, 172 at 5 years, and 170 at
6 years. Participants had three assessments on average. Major
demographic characteristics between those who were included
(N=304) and those who were excluded (N=54) in this study
did not differ significantly; that is, child sex (p=.68), race (p
=.52), ethnicity (p =.09), marital status (p =.52), and maternal
age ( p =.99). Demographic information, including maternal edu-
cation, marital status, race, and age reported by participants dur-
ing the second trimester is presented in Table 1. There were no
major demographic differences between those who were exposed
and unexposed to Sandy in utero, including sex of child (p =.17),
race of the child ( p =.08), ethnicity of the child (p =.07), mater-
nal age (p =.51), marital status (p =.11), and maternal education
(p=.18). In addition, maternal psychological states (depression
and anxiety) were measured by self-report questionnaires and
substance use was ascertained through a face-to-face interview
by clinical social workers during the second trimester. There
were no differences in reported maternal anxiety (p =.71), depres-
sion (p =.32), cannabis use (p =.74) or tobacco use (p =.74) dur-
ing pregnancy between those who were exposed and unexposed to
Sandy in utero. Mothers who experienced Sandy during pregnancy,
as compared to mothers who did not, consumed alcoholic bever-
ages more often (p=.04, 12.0% vs. 5.2%).

Measures

Prenatal Sandy exposure

Sandy exposure status was defined as whether mothers were preg-
nant (N =92, or 30.3%) or not pregnant (N =212, or 69.7%) dur-
ing Sandy. Children in this study, categorized in two groups
(Figure 1), were born between January 2011 and October 2014.
Mothers of exposed children were pregnant at the time when
Sandy made landfall, whereas unexposed children were either
born prior to or after the storm (Finik & Nomura, 2017).

Child behaviors

The Behavior Assessment System for Children - Second Edition,
Parent Rating (BASC2-P) (Reynolds & Kamphaus, 2004), a well-
standardized, multidimensional evaluation of the behavior of
young children, was used to measure clinical and adaptive dimen-
sions of behaviors. Clinical scales used included measures of hyper-
activity, aggression, anxiety, depression, somatization, atypical
behaviors, withdrawn behaviors, and attention problems.
Adaptive scales included adaptive skills, social skills, activity of
daily living, and functional communication. In this study, we used
standardized t-scores, with 50 being the mean and 10 being the
standard deviation (SD) that the BASC2-P system produces,
which was normalized for sex and age for the category. A score of
60 or above on clinical scales and a score of 40 or less on adaptative
scales are considered “at-risk” (Reynolds & Kamphaus, 2004).

Covariates

Severity of objective stress exposures to Sandy

Objective stress exposures specific to Sandy were assessed using
Storm32 (Yong et al, 2015). Storm32 comprises 20 questions
that encompass salient aspects of the disaster exposure objectively
with four scales (scope of trauma, loss, threat, and change). The
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Table 1. Characteristics of participants by status of prenatal exposure to Superstorm Sandy (N =304)

Prenatal Sandy exposure

Demographic characteristics Not exposed (n=212) Exposed (n=92) Statistics, p value
Child’s sex Female, N (%) 97(45.8) 53 (57.6) x> (1) =3.60, p=.06
Maternal age Mean (SD) 28.06 (6.12) 27.55 (5.78) F=.44,p=.51
Maternal prenatal anxiety trait Mean (SD) 39.04 (10.98) 39.57 (9.56) F=.15p=.71
Maternal depression symptoms Mean (SD) 9.68 (5.04) 9.05 (4.64) F=1.01, p=.32
Mother’s education Primary school, N (%) 7(3.3) 2 (2.2)

Some high school, N (%) 28 (13.3) 5 (5.4)

High school/GED, N (%) 42 (19.9) 17 (18.9)

Some college, N (%) 50 (23.7) 21 (22.8)

Associate degree, N (%) 22 (10.4) 8 (8.7)

Bachelor’s degree, N (%) 36 (17.1) 18 (19.6)

Graduate degree, N (%) 26 (12.3) 21 (22.8) x> (6)=8.96, p=.18
Marital status Married, N (%) 88 (41.5) 50 (54.4)

Common law, N (%) 9 (4.2) 6 (6.5)

Single, N (%) 111 (52.4) 35 (38.0)

Divorced/separated, N (%) 4 (1.9) 1(1.1) x> (3)=5.99, p=.11
Child’s race White, N (%) 73 (34.4) 46 (50.0)

Black, N (%) 105 (49.5) 33 (35.9)

Asian, N (%) 21 (9.9) 8 (8.7)

Other, N (%) 13 (6.1) 5 (5.4) x* (3)=6.76, p=.08
Child’s ethnicity Hispanic, N (%) 43 (25.6) 49 (36.0) x> (1) =3.40, p=.07
Socioeconomic status (SES)? High, N (%) 41 (19.3) 26 (28.3) x> (2)=3.31, p=.19

Medium, N (%) 72 (34.0) 25 (27.2)

Low, N (%) 99 (46.7) 41 (30.3)
Prenatal tobacco use Yes, N (%) 23 (11.1) 9 (9.8) ¥’ (1)=0.11, p=.74
Prenatal cannabis use Yes, N (%) 16 (7.6) 6 (6.5) x* (1)=0.11, p=.74
Prenatal alcohol use Yes, N (%) 11 (5.2) 11 (12.0) x* (1)=4.38, p=.04

NB: Demographics information was ascertained based on self-reports and prenatal substance use status was ascertained based on face-to-face interview with a clinical social worker during
pregnancy.
2SES was extracted based on education, work status (full-time, part-time, and not working), work prestige index for the pre-pregnancy job, and welfare status, using a latent class analysis.
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total score was used as a severity scale. The mean (SD) was 2.90
(2.98) with a range of 17. Cronbach’s alpha was .899.

Prenatal maternal anxiety and depression symptomatology
Maternal anxiety and depression symptomatology were ascer-
tained using the State-Trait Anxiety Inventory (Spielberger,
1989) and the Edinburgh Postnatal Depression Scale (Murray &
Cox, 1990) during pregnancy based on mothers’ self-reports.
Trait anxiety, a long-standing quality of anxiety level, was used
as a measure of prenatal maternal anxiety. Internal consistency,
as measured by Cronbach’s alpha, for anxiety traits and depres-
sion symptomatology in this study was .89 and .84, respectively.
The mean (SD) and range for anxiety traits were 39.34 (10.50)
and 50, while those for depression symptomatology were 9.25
(4.87) and 24, respectively.

Mother’s drug abuse
The absence or presence of tobacco, cannabis, and alcohol use were
ascertained during pregnancy via face-to-face clinical interview.

Child’s and mother’s demographic variables

An a priori confounder selection included child sex and race, as
well as maternal age and education. Maternal age at the birth of
the child was calculated based on the mother’s and child’s dates
of birth. The socioeconomic status (SES) indicator was extracted
using four factors — maternal education, pre-pregnancy occupa-
tion prestige (Evans & Mills, 1998), work status (full-time, part-
time, and not working), and welfare status. Using latent class
analysis, the optimal class solution (two-, three-, and four-class
solutions) was tested for the SES index. The Lo—Mendell-Rubin
(LMR) test for the three-class solution demonstrated significant
model improvement (LMR =84.58, p < .0001) with an entropy
score of .914 showing it was a great model. Consequently, a three-
category solution was chosen to be the best solution and used as
an SES index (for details, see Supplementary Table 1).

Statistical analyses

Hierarchical linear modeling (HLM) was used to estimate both
within-person longitudinal effects and between-person effects
(Raudenbush & Bryk, 2002). The within-person model mapped
the developmental trajectory of child behaviors (adaptive and clin-
ical) at five data points from 2 to 6 years of age. The between-person
model estimated how prenatal Sandy status influenced changes in
child behavior. All models in the analysis were corrected for non-
normal distributions of level 2 residuals by applying the full maxi-
mum likelihood estimation with robust standard errors to incorpo-
rate the missing data imputation (Maas & Hox, 2004).

Specifically, to compensate for missing data, common in many
longitudinal cohort studies, HLM was used to yield parameter
estimates for the missing time points for dependent variable
data (i.e., child behaviors) at level 1 (i.e., within subject variabil-
ity), but not for predictor variables at level 2 (i.e., between subject
variability) (Raudenbush & Bryk, 2002). Given that there was a
considerable follow-up time (2-6 years of age) and the majority
of the children were missing behavior data for at least one time
point during the follow-up period, this approach was optimal
for examining differences in developmental trajectories. In the
current sample, there was 1.2% missing data for the severity of
Sandy at level 2. Following Schafer and Graham (2002), HLM
computed average estimates that reflected the uncertainty of the
missing level 2 data.
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Change in child behaviors over time without a predictor (Model 1)
Model 1 was designed to characterize trajectories of child behav-
iors across five points in time from 2 to 6 years of age, free of a
predictor and covariates. For each outcome, we first tested the
model for linear change (Model 1a). As behaviors may not display
linear change, especially in early development, we also tested for
curvilinearity in each outcome model by adding a quadratic term
for age (Model 1b). If a significant or marginally significant qua-
dratic effect was not observed, the quadratic term was removed
from the model. This was followed by tests of relative model fit
by comparing the deviance statistics between the quadratic and
linear models. If the chi-square test of difference demonstrated
a significant reduction in deviance scores, the quadratic model
was kept. The indices are presented in Table 2. In all models, ran-
dom effects were included in the intercept and change coefficients
(all linear terms and the quadratic were retained). Finally, age was
centered at 2 years; that is, the intercept represented the average
behavior score when children were 2 years of age.

Model 1a - linear model

In the linear model, child behavior was taken as a function of an
intercept plus a linear effect for time (i.e., assessment wave). The
equation is:

Level 1

Behavior;; = By; + By; x (timey) + 1y

Behavior j;: is behavior (outcome) at time i for participant j. By;, and
B1j/Byj: are the intercept, and slopes (linear / curvilinear) respec-
tively. yij: is the Level 1 regression residual term. Y00 and y10/
v20: indicate the average intercept and average slopes (linear /cur-
vilinear), respectively. u0j, and ulj/ u2j : they are residual terms.
Level 2

Boj = Yoo T Uoj

BU = Yo + Uyj

Model 1b - quadratic model

In the quadratic model, child behavior is a function of an inter-
cept, and linear and quadratic effects for time (i.e., assessment
wave). The equation is:

Level 1

Behavior;; = Boj + Blj x (time;;) + sz X (timelj)2 + 1
Behavior;;: is behavior (outcome) at time i for participant j. f0j, and
Bij/ Byy: are the intercept, and slopes (linear / curvilinear) respec-
tively. yij: is the Level 1 regression residual term. Y00 and y10/
v20: indicate the average intercept and average slopes (linear/ cur-

vilinear), respectively. u0j, and ulj/ u2j : they are residual terms.
Level 2

Bo,‘ = Yoo T Uoj
Blj = Yo + 4

Baj = Yoo + Uy
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Table 2. Linear and quadratic change in child behaviors (clinical and adaptive dimensions) between ages 2 and 6

Intercepts Linear Quadratic Model comparison
Behavior outcome Yoo: M SE t ratio Yi0: M SE t ratio Y20 M SE t ratio Ay (4) p
Clinical scales
Hyperactivity 49.40 57 86.91***** 0.09 40 0.22 —1.44 .53 —2.70*** 14.58 .006
Aggression 47.89 .54 88.83***** 0.75 41 1.84% -2.39 .56 —4.30*** 22.02 .0002
Anxiety 52.16 .63 82.85***** 2.79 .45 6.16*** -3.16 .70 —4.54*** 36.92 <.00001
Depression 49.65 .60 82.61***** 0.92 AT 1.94* -2.29 .57 —4.00*** 18.78 .0009
Somatic complaints 49.30 .53 92.69***** 1.13 .56 2.03* =i1%) .14 —1.41 4.92 .296
Atypical behaviors 51.06 .58 87.65***** 0.30 .59 0.51 =12 .14 —0.84 3.52 342
Withdrawn behaviors 49.32 .55 89.77***** -11 .36 -0.31 .14 .04 3.46*** 21.52 .0003
Attention problems 49.92 .56 89.06***** —1.05 .55 -1.91" 22 14 1.59 10.91 .028
Adaptive scales
Adaptive skills 47.45 .56 83.52%**** 1.50 40 3.72%** -1.14 .56 —2.03* 4.52 338
Social skills 53.57 .61 86.96***** 2.86 .46 6.17%** —4.57 71 —6.45"** 65.51 <.00001
Activity of daily living 50.23 .63 80.18***** 141 AT 2.98** 37 .69 0.54 9.16 .057
Functional communication 49.96 .51 97.32***** 231 40 5.76*** —2.58 .57 —4.54*** 33.84 <.00001

Note: v values (M) represent the average, or fixed effects. SE =standard error. The chi-square difference test (Ay?) yielded comparison between linear and quadratic models. + p <.10;
*05 > p >.01; **.01 > p >.001; ***.001 > p >.0001; ****p <.0001.

Models with a predictor of intercepts, slopes and covariates Model 2b - quadratic models with a predictor and covariates
(Model 2) Level 1

After choosing the linear or quadratic model, where appropriate,

we explored whether Sandy status explained significant variance Behavior;; = By; + B; x (timej) + By; x (time,-j)z + 15

in the mean intercept or slope of child behavior. Covariates
were added in the adjusted models, including child’s sex, child’s | oyl 2
race, SES, maternal age, prenatal maternal substance use (tobacco,
cannabis, and alcohol), prenatal maternal anxiety, prenatal mater-
nal depression, and severity of Sandy exposure. If any aspect of
child behavior displayed neither linear nor quadratic change
over time, predictors were added to calculate the intercept only.

Boj =Yoo +Yor X (Sandy status) + 1y, x (child sex)

~+Yo3 X (child race) + vy, % (SES) + 5 x (maternal age)

~+ Yo X (maternal anxiety) +y,, X (maternal depression)

~+ Yos X (severity of Sandy exposure)

Model 2a - linear models with a predictor and covariates ~+Yg9 X (prenatal tobaccouse) +y,;, X (prenatal cannabis use)
Level 1 + Y11 X (prenatal alcohol use) + uy;
Behavior;; = By; + By; x (timey;) + 13

Level 2 B1j="Y10+ Y11 X (Sandy status) +y;, x (child sex)

+v,3 % (child race) +y,, % (SES) +v;5 X (maternal age
Boj = Yoo + Yor x (Sandy status) + -y, x (child sex) i3 ) ?/14 (SES) 315 ( .g )
+ V16 X (maternal anxiety) +y,, x (maternal depression)

+ Yo X (child race) + -y, X (SES) + y¢5 X (maternal age) ~+ V15 X (severity of Sandy exposure)
+ Vo6 x (maternal anxiety) + y; x (maternal depression) + v, X (prenatal tobaccouse) +v,;, x (prenatal cannabis use)
+ Yog X (severity of Sandy exposure) + vy X (tobacco use) 4111 X (prenatal alcohol use) + uy;

+ Yo10 X (cannabis use) + y,;; x (alcohol use) + uy;

By =20+ Y21 X (Sandy status) 4 v,, x (child sex)

B1j = Yio +v11 X (Sandy status) +y;, x (child sex) + 7,3 x (child race) + v,4 x (SES) + v,5 x (maternal age)

+ v13 % (child race) + y;, x (SES) 4 ;5 x (maternal age) ~+ V56 X (maternal anxiety) +y,, x (maternal depression)

+ ¥16 X (maternal anxiety) 4 v, x (maternal depression) ~+¥,5 X (severity of Sandy exposure)

+v,5 X (severity of Sandy exposure) + v, x (tobacco use) + 7,9 X% (prenatal tobaccouse) + v, x (prenatal cannabis use)
+ Y110 X (cannabis use) + v,;; x (alcohol use) + u;; + 7,11 X (prenatal alcohol use) + u;
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Figure 2. Developmental trajectories of child behaviors between ages 2 and 6 for the overall sample. A. Clinical behaviors. B. Adaptive behaviors. Linear models
were selected for somatic complaints (A5), adaptive behaviors (B1), and activity of daily living (B3). Curvilinear models were selected for hyperactivity (A1), aggres-
sion (A2), anxiety (A3), depression (A4), social skills (B2), and functional communication (B4). Neither linear nor quadratic models were selected for atypical behav-

iors (A6), withdrawal behavior (A7), and attention problems (A8).

Effect size

Cohen’s f? for sequential multiple regression, such as HLM, was
used to determine the magnitude of effects when significant, with
F? defined as:
f2 _ R.%\B B R[Zq
T 1-R%,

where R? is the variance accounted for by our predictor (exposure
to Sandy) and R?, is the combined variance accounted for by all
variables included in the model. Guidelines for interpretation of
% indicate that 0.02 is a small effect, 0.15 is a medium effect,
and 0.35 is a large effect (Cohen, 1992; Lorah, 2018).

Results

Model 1: Change in behavior scores over time without a
predictor

We modeled child behavior as a function of the intercept plus the
linear/quadratic effect of time (i.e., child’s age). Figure 2 depicts
the developmental trajectories of each behavior in two domains
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(clinical and adaptive). In the clinical domain, somatization
increased linearly with age. Hyperactivity, aggression, anxiety,
and depression increased in the earlier age range (2-4/5 years
of age), but then decreased gradually till age 6. Withdrawn behav-
ior slightly increased with age and peaked around 4 years of age,
but the degree of change was nominal. Attention problems
decreased linearly and marginally with age. There was no notable
change in atypical behavior and an intercept-only model was
selected. In the adaptive domain, adaptive skills and activity of
daily living increased linearly with age. Social skills and functional
communication increased between 2 and 4.5 years of age and then
plateaued.

Model 2: A predictor of intercepts and slopes

A model incorporating curvilinear change over time was selected
for hyperactivity, aggression, anxiety, depression, and withdrawn
behavior in the clinical domain, and social skills and functional
communication in the adaptive domain. A model evaluating lin-
ear change over time was selected for somatization and attention
problems in the clinical domain, and adaptive skills and activity of
daily living in the adaptative domain. An intercept-only model
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(b) Child behaviors (adaptive) at baseline
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Figure 3. Comparisons of child behavior scores at 2 years (intercept) between children exposed and unexposed to Superstorm Sandy in utero. There were significant
or marginally significant differences in anxiety (ANX, p=.009) and somatic complaints (SOMA, p=.08) in (A. Clinical behavior) and social skills (SS, p=.04) and
functional communication (FC, p=.02) in (B. Adaptive behavior). The differences at the baseline were not significant in hyperactivity (HYPE), depression (DEP),
atypical behaviors (ATYP), withdrawn behaviors (WITHD), atypical behaviors (ATYP), and attention problems (ATTN) in (A), adaptive behavior (ADAP) and activities

in daily living in (B). **p <.01; *p < .05;+p < .10.

was selected for atypical behavior in the clinical domain. After
retaining the best-fitting model without a predictor, we examined
whether Sandy exposure predicted mean intercepts (i.e., behaviors
at 2 years) or slopes (i.e., rate/direction of change over time). In
the interest of brevity, only significant results related to Sandy
exposure are reported in the following. Adjusted models included
all covariates.

Sandy exposure status during pregnancy

Intercept

There was a significant or marginally significant main effect of
Sandy exposure status in predicting intercepts for anxiety (f ratio
=2.71, p=.01), social skills (¢ ratio=—-1.98, p=.05) and func-
tional communication (t ratio=—2.26, p =.04), indicating that
children exposed to Sandy in utero had higher anxiety and
lower social skills and functional communication than the unex-
posed control at 2 years of age (Figure 3).

Slopes

There was a significant main effect of Sandy exposure in predict-
ing the linear slope for anxiety (f ratio = 2.20, p = .03), withdrawn
behavior (¢ ratio=-—1.99, p=.05), somatization (¢ ratio=2.20,
p=.03), social skills (¢ ratio=2.60, p=.01) and functional
communication (¢ ratio=3.88, p < .001). Specifically, between
ages 2 and 5, children exposed to Sandy in utero had a
significantly greater increase in reported anxiety, social skills,
and functional communication than those unexposed.
Somatization rapidly increased with age in children exposed to
Sandy in utero and mildly increased in children unexposed.
Withdrawn behavior decreased in children exposed to Sandy
in utero and increased in those unexposed to Sandy between
ages 2 and 4. Of note, social skills and functional communication
were lower at age 2 in children exposed to Sandy than in the
unexposed group, but those exposed to Sandy caught up around
age 2.5 with skill levels and continued to exceed the capacity for
such skills compared to those unexposed over time.

We also observed significant curvilinear slope differences in
children exposed to Sandy, compared to those unexposed, for
anxiety (quadratic: ¢ ratio = —2.06, p =.04), withdrawn behavior
(quadratic: t ratio =1.98, p =.05), social skills (quadratic: ¢ ratio
=—2.81, p=.006), and functional communication (quadratic: ¢
ratio = —3.42, p=.001) (Figure 4). Specifically, the findings with
quadratic trajectories demonstrated that children exposed to
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Sandy showed a continuous and more rapid increase in anxiety
between 2 and 4 years of age followed by a slight decrease,
although they remained at a higher level of anxiety, whereas
those unexposed showed a slower increase in anxiety from 2 to
6 years of age.

Regarding withdrawn behaviors trajectories, there was a signif-
icant contrast between exposed and unexposed. The exposed had
a greater level of withdrawn behaviors at age 2, which decreased as
they grew older, with the lowest rate around age 4, and then
increasing again. For unexposed children, lower withdrawn
behaviors were evident at age 2, followed by an increase, peaking
at around age 4, before decreasing again at age 6.

Regarding adaptive behaviors, both exposed and unexposed
children had a curvilinear increase in their social skills and func-
tional communication as they grew older, peaking at around 4/5
years of age. However, the rate of increase was significantly greater
among the exposed group, compared to the unexposed. Of note,
while unexposed children had significantly greater social skills
and functional communication at age 2 than the exposed chil-
dren, the exposed caught up by age 2.5 and thereafter exceeded
the capacity, relative to unexposed. There were also differences
in the patterns of growth in the skills between the two groups:
the exposed children reached their peak slightly earlier (around
age 4.5) than the unexposed (around age 5).

Discussion

This study investigated the effects of prenatal exposure to
Superstorm Sandy on the trajectory of childhood behaviors
from 2 to 6 years of age. The results suggest that an index of expo-
sure to Sandy in utero would be a robust predictor of clinical
behavioral problems, especially for anxiety, depression, and soma-
tization in childhood. Such an index of in utero exposure could
also be used to demonstrate greater adaptive functioning, espe-
cially social skills and functional communication among exposed,
compared to unexposed, children over time. The current findings
are consistent with our previous research, which showed that pre-
natal exposure to Sandy was associated with both an increase in
positive emotionality (resilience) and in negative affect (risk) in
exposed children (Zhang et al., 2018). Our findings on this con-
tinuous upward trajectory of anxiety, depression, and somatiza-
tion, as well as the accelerated acquisition of social skills and
functional communication among exposed relative to unexposed
children, suggest that the stress a child experiences in utero has
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Figure 4. Developmental trajectories of child behaviors (clinical and adaptive) between ages 2 and 6 among children who were exposed and not exposed to
Superstorm Sandy in utero. Solid line = Sandy exposure; dotted line = control. Linear/quadratic slopes were significantly predicted by Sandy status for anxiety
(a), depression (b), somatic behaviors (c) withdrawn behaviors (d), social skills (e), and functional communication (f).

detrimental effects on their mood and anxiety problems, but it
may also influence their ability to acquire adaptative skills in
the postnatal environment.

In the current study we aimed to investigate whether both clin-
ical phenotypes around anxiety and adaptive skills would be influ-
enced by distal exposure to Sandy in utero. While we
hypothesized that children exposed to Sandy in utero would
have a distinctive trajectory of clinical behaviors and adaptive
behaviors, our HLM analyses were based on groups (exposed
vs. unexposed) rather than individuals. As such, it cannot be
assumed that the same individuals exhibited both elevated clinical
and adaptive phenotypes — having greater scores on clinical and
adaptive domains are not mutually exclusive. It is important
that future studies examine what it means for children to function
with both elevated anxiety and adaptive scores, especially during
adolescence — a period of the highest risks for affective disorders.

Our findings are consistent with the growing literature regard-
ing the effects of high stress levels on brain development, includ-
ing alterations of both structure (De Brito et al., 2013; Gold et al.,
2016; Lee, Kang, Chang, & Cho, 2019; Tottenham et al., 2010)
and function (Gee et al., 2013; Posner et al., 2016; Suzuki et al.,
2018). Neural circuits relevant to our findings relate to the pre-
frontal cortex and the limbic system, which includes the amyg-
dala, hippocampus, and hypothalamus, involved in the
generation and regulation of emotion (Dixon, Thiruchselvam,
Todd, & Christoff, 2017; LeDoux, 2000). The amygdala, in partic-
ular, is a critical center for threat detection and fear behavior
(Levy & Schiller, 2021). While the current study did not include
in vivo neural assessments of the brains of our participants, it is
notable that our clinical and behavioral findings are consistent

https://doi.org/10.1017/5S0954579421000304 Published online by Cambridge University Press

with neuroimaging studies that identify brain structure and func-
tional alterations of the mesocorticolimbic structures in relation to
the effects of stress.

There are several strengths of this study. First, the choice of
analytical strategy (HLM) enabled us to estimate missing data
and optimize the longitudinal data, thus allowing the potential
to detect changes in child behaviors, both clinical and adaptive,
as a function of in utero Sandy exposure. Second, unlike most
studies, where prenatal stress has been largely addressed as a nor-
mative stress in everyday life (Rubonis & Bickman, 1991), as
maternal psychopathology, or as a result of low SES during preg-
nancy, our study examined the effects of a large-scale disaster first
hand (i.e., Superstorm Sandy) on developmental programming
(Brand et al.,, 2006; Huizink et al., 2007; King & Laplante, 2005;
Kuvacic, Skrablin, Hodzic, & Milkovic, 1996; Laplante, Brunet,
& King, 2016, 2008; Meijer, 1985; Nomura et al., 2019; Tees
et al,, 2010; Yehuda et al, 2005; Zhang et al.,, 2018). Third, we
were in the rare position of being able to conduct a
quasi-experiment using a profound natural disaster (Sandy). All
our participants were exposed to Sandy at different times during
their index pregnancy. As stress is an intangible concept, much of
the interpretation is subjective. The use of objective natural disas-
ter stress allowed us to eliminate some subjective perceptions of
stress. Moreover, the severity of exposure, leveraging existing
objective measures of natural disaster (i.e., Storm32), was mea-
sured and the difference in the severity that each participant expe-
rienced was adjusted in the models. Another important aspect of
this study is the use of BASC2-P to assess behavioral and emo-
tional phenotypes in children over 4 years. Similar to the broad-
band Child Behavior Checklist (CBCL) scales, one of the
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strengths of the BASC2-P scale is its cost-effective approach in
identifying offspring at higher risk for psychopathology.
BASC2-P scales have several items that provide information cor-
related to diagnostic criteria for various clinical categories listed in
DSM-IV-TR (the text revision of the Diagnostic and Statistical
Manual of Mental Disorders, fourth edition), for example,
ADHD, conduct disorder, oppositional defiant disorder, general-
ized anxiety disorders, and depression (Kamphaus, VanDeventer,
Brueggemann, & Barry, 2007; Papazoglou & Ferrari, 2013). Using
self-report screeners such as BASC or CBCL for the assessment of
childhood behavioral/emotional problems, various longitudinal
studies have documented a link between early problems and
later psychopathology in youth (Bradstreet, Juechter, Kamphaus,
Kerns, & Robins, 2017; Thompson et al., 2015; Volker et al,
2010) and in adults (Faraone et al, 2005; Mesman & Koot,
2001). For example, in a longitudinal study, Hofstra, Van Der
Ende, and Verhulst (2002) showed that persistent self-reported
emotional and behavioral problems were linked to a higher life-
time prevalence of DSM-IV disorders. Self-report screener instru-
ments, such as BASC2-P scales, are suitable tools for investigating
trajectory and different psychiatric disorders risks later in life.

This study also has several limitations. First, the severity of the
experience of Sandy was ascertained by maternal self-report.
While this information is also a strength, the measure was
designed to assess the number of objective challenges due to the
disaster and could have been influenced by maternal psychologi-
cal functioning. Second, the index for in utero Sandy exposure was
a simple index pregnancy based on when Sandy made landfall.
While we recognize the possible simplicity of the index, the overall
focus of the study was to understand the implication of fetal pro-
gramming, and objective severity of exposure was controlled for in
all analyses. Third, child clinical and adaptive behavior measures
were based on maternal report, using screening instruments for
child clinical problems. It is well-known that maternal character-
istics (i.e., depression and stress) can influence the way of report-
ing child developmental and behavioral patterns. However, at the
baseline, our participants were relatively young (2 years of age)
and during the time of early development, mothers are considered
to be the best informants. Fourth, while a well-validated instru-
ment of child behavior (clinical and adaptative) was used in
this study (BASC2-P), diagnostic outcomes ascertained by clinical
interviews could have increased the validity of the clinical mea-
sures. Fifth, although we included various sociodemographic con-
founders determined a priori, we might have overlooked some
important confounders.

Despite these limitations, our research suggests that stress from
Sandy, experienced in utero, was associated with a greater level of
clinical behaviors (anxiety, depression, and somatization), but
induced an elevation in adaptive functioning (social skills and
functional communication) over time, which supports the fetal
programming and evolutionary perspective. Our study also has
clinical significance as maternal exposure to disaster-related stress
may produce alterations in child behavioral development, with
implications for developmental psychopathology. Our findings
underscore the benefits of mental health intervention and stress
management during prenatal care to reduce later developmental
health burdens. Our findings also reaffirm the need to invest in
pediatric practices to increase the effectiveness and capacity of ser-
vices for national disaster preparedness. In particular, our results
highlight how pregnant mothers are an especially vulnerable pop-
ulation, and there is an urgent need for vigorous post-disaster out-
reach to this population during their gestation and postnatal

https://doi.org/10.1017/5S0954579421000304 Published online by Cambridge University Press

1257

periods. The frequency of natural disasters may be increasing
due to climate change, but we can counsel policymakers, educa-
tors, and health care providers on the importance of early inter-
vention to ameliorate possible adverse effects on child
neurobehavioral outcomes and foster further improvements in
the adaptability of future generations that will help bend the tra-
jectory curves for better child outcomes.

Supplementary Material. The supplementary material for this article can
be found at https:/doi.org/10.1017/50954579421000304

Acknowledgment. We would like to thank the children and parents who
consented to participate in this study. We also thank current and former
research staff and assistants at Queens College, CUNY for their contributions
to this study.

Funding Statement. This research work was supported by grant
RO1IMH102729 from the National Institute of Mental Health (NIMH), a
PSC-CUNY, Queens College Research Enhancement Grant to Nomura, and
grant RO1DA030359 from the National Institutes of Drug Abuse (NIDA) to
Hurd.

Conflicts of Interest. None.

References

Barker, D. J. P. (2002). Fetal programming of coronary heart disease. Trends in
Endocrinology & Metabolism, 13, 364-368. doi:10.1016/S1043-2760(02)
00689-6

Bergman, K., Sarkar, P., O’Connor, T. G., Modi, N., Glover, V., & Connor,
T. G. O. (2007). Maternal stress during pregnancy predicts cognitive ability
and fearfulness in infancy. Journal of the American Academy of Child &
Adolescent Psychiatry, 46, 1454-1463. doi:10.1097/chi.0b013e31814a62f6

Blake, E. S., Kimberlain, T. B., Berg, R. J., Cangialosi, J. P., & Beven, J. L. II
(2013). Tropical Cyclone Report Hurricane Sandy Report (AL182012) 22-
29 OcroBer 2012. Miami, FL: National Hurricane Center.

Bradstreet, L. E., Juechter, J. I, Kamphaus, R. W., Kerns, C. M., & Robins, D. L.
(2017). Using the BASC-2 parent rating scales to screen for autism
Spectrum disorder in toddlers and preschool-aged children. Journal of
Abnormal Child Psychology, 45, 359-370. doi:10.1007/s10802-016-0167-3.

Brand, S. R., Engel, S. M., Canfield, R. L., & Yehuda, R. (2006). The effect of
maternal PTSD following in-utero trauma exposure on behavior and tem-
perament in the 9-month-old infant. Annals of New York Academy of
Sciences, 1071, 454-458. doi:10.1196/annals.1364.041

Buitelaar, J. K., Huizink, A. C., Mulder, E. J., de Medina, P. G. R., & Visser,
G. H. A. (2003). Prenatal stress and cognitive development and tempera-
ment in infants. Neurobiology of Aging, 24, S53-S60. doi:10.1016/
S0197-4580(03)00050-2

Buss, C., Davis, E. P., Muftuler, L. T., Head, K., & Sandman, C. A. (2010). High
pregnancy anxiety during mid-gestation is associated with decreased gray
matter density in 6-9-year-old children. Psychoneuroendocrinology, 35,
141-153. doi:10.1016/j.psyneuen.2009.07.010

Cao, X., Laplante, D. P., Brunet, A., Ciampi, A., & King, S. (2012). Prenatal
maternal stress affects motor function in children: Project Ice storm.
Developmental Psychobiology, 56, 117-125.

CDCP (Centers for Disease Control and Prevention) (2013). Deaths associated
with hurricane Sandy — October-November 2012. Morbidity and Mortality
Weekly Report, 62, 393-397.

Cohen, J. (1992). Statistical power analysis. Current Directions in Psychological
Science, 1, 98-101. doi:10.1111/1467-8721.ep10768783

Davis, E. P., Snidman, N., Wadhwa, P. D., Glynn, L. M., Schetter, C. D., &
Sandman, C. A. (2004). Prenatal maternal anxiety and depression predict
negative behavioral reactivity in infancy. Infancy, 6, 319-331. doi:10.1207/
§15327078in0603_1

De Brito, S. A., Viding, E., Sebastian, C. L., Kelly, P. A., Mechelli, A., Maris, H.,
& McCrory, E. J. (2013). Reduced orbitofrontal and temporal grey matter in
a community sample of maltreated children. Journal of Child Psychology
and Psychiatry, 54, 105-112. doi:10.1111/j.1469-7610.2012.02597 x.


https://doi.org/10.1017/S0954579421000304
https://doi.org/10.1017/S0954579421000304
https://doi.org/10.1017/S0954579421000304

1258

DiPietro, J. A., Hodgson, D. M., Costigan, K. A., & Johnson, T. R. B. (1996).
Fetal antecedents of infant temperament. Child Development, 67, 2568-
2583. doi:10.1111/j.1467-8624.1996.tb01875.x

Dixon, M. L., Thiruchselvam, R., Todd, R., & Christoff, K. (2017). Emotion
and the prefrontal cortex: An integrative review. Psychological Bulletin,
143, 1033-1081. doi:10.1037/bul0000096.

Edge, M. D., Ramel, W., Drabant, E. M., Kuo, J. R,, Parker, K. J., & Gross, J. J.
(2009). For better or worse? Stress inoculation effects for implicit but not
explicit anxiety. Depression & Anxiety, 26, 831-837. doi:10.1002/da.20592

Evans, G., & Mills, C. (1998). Identifying class structure: A latent class analysis
of the criterion-related and construct validity of the Goldthorpe class
schema. European Sociological Review, 14, 87-106.

Faraone, S. V., Perlis, R. H., Doyle, A. E,, Smoller, J]. W., Goralnick, J. J.,
Holmgren, M. A., & Sklar, P. (2005). Molecular genetics of attention-
deficit/hyperactivity ~disorder. Biological ~Psychiatry, 57, 1313-1323.
doi:10.1016/j.biopsych.2004.11.024.

Finik, J., & Nomura, Y. (2017). Cohort profile: Stress in Pregnancy (SIP) study.
International Journal of Epidemiology, 46, 1388-1388k. doi:10.1093/ije/dyw264

Fujioka, T., Fujioka, A., Tan, N., Chowdhury, G. M., Mouri, H., Sakata, Y., &
Nakamura, S. (2001). Mild prenatal stress enhances learning performance
in the non-adopted rat offspring. Neuroscience, 103, 301-307.
doi:10.1016/50306-4522(00)00582-0

Gartstein, M. A., Putnam, S. P., & Rothbart, M. K. (2012). Etiology of pre-
school behavior problems: Contributions of temperament attributes in
early childhood. Infant Mental Health Journal, 33, 197-211.

Gee, D. G., Humphreys, K. L., Flannery, J., Goff, B., Telzer, E. H., Shapiro, M.,
... Tottenham, N. (2013). A developmental shift from positive to negative
connectivity in human amygdala-prefrontal circuitry. Journal of
Neurosciences, 33, 4584-4593. doi:10.1523/]NEUROSCI.3446-12.2013

Glover, V. (2011). Annual research review: Prenatal stress and the origins of
psychopathology: An evolutionary perspective. Journal of Child
Psychology, Psychiatry and Allied Disciplines, 52, 356-367. d0i:10.1111/
j.1469-7610.2011.02371.x

Gold, A. L., Sheridan, M. A., Peverill, M., Busso, D. S., Lambert, H. K., Alves,
S., ... McLaughlin, K. A. (2016). Childhood abuse and reduced cortical
thickness in brain regions involved in emotional processing. Journal of
Child Psychology and Psychiatry, and Allied Disciplines, 57, 1154-1164.
doi:10.1111/jcpp.12630

Hamada, H., & Matthews, S. G. (2019). Prenatal programming of stress
responsiveness and behaviours: Progress and perspectives. Journal of
Neuroendocrinology, 31, €12674. doi:10.1111/jne.12674.

Hofstra, M. B., Van Der Ende, J., & Verhulst, F. C. (2002). Child and adolescent
problems predict DSM-IV disorders in adulthood: A 14-year follow-up of a
Dutch epidemiological sample. Journal of the American Academy of Child &
Adolescent Psychiatry, 41, 182-189. doi:10.1097/00004583-200202000-00012

Huizink, A. C., Dick, D. M,, Sihvola, E., Pulkkinen, L., Rose, R. J., & Kaprio, J.
(2007). Chernobyl exposure as stressor during pregnancy and behaviour in
adolescent offspring. Acta Psychiatrica Scandinavica, 116, 438-446.
doi:10.1111/j.1600-0447.2007.01050.x

Jafari, Z., Mehla, J., Kolb, B. 1, & Mohajerani, M. H. (2017). Prenatal noise
stress impairs HPA axis and cognitive performance in mice. Scientific
Reports, 7, 10560. doi:10.1038/s41598-017-09799-6

Kamphaus, R. W., Vandeventer, M. C,, Brueggemann, A., & Barry, M. (2007).
Behavior assessment system for children-second edition. In S. R. Smith, & L.
Handler (Eds.), The clinical assessment of children and adolescents: A prac-
titioner’s handbook  (pp. 311-326). Mahwah, NJ: Lawrence Erlbaum
Associates Publishers.

King, S., & Laplante, D. P. (2005). The effects of prenatal maternal stress on
children’s cognitive development: Project Ice storm. Stress, 8, 35-45.
doi:10.1080/10253890500108391

Kuvacic, I., Skrablin, S., Hodzic, D., & Milkovic, G. (1996). Possible influence
of expatriation on perinatal outcome. Acta Obstetricia et Gynecologica
Scandinavica, 75, 367-371. doi:10.3109/00016349609033333

Laplante, D. P., Brunet, A., & King, S. (2016). The effects of maternal stress
and illness during pregnancy on infant temperament: Project Ice storm.
Pediatric Research, 79, 107-113. doi:10.1038/pr.2015.177

Laplante, D. P., Brunet, A., Schmitz, N., Ciampi, A., & King, S. (2008). Project
Ice storm: Prenatal maternal stress affects cognitive and linguistic

https://doi.org/10.1017/5S0954579421000304 Published online by Cambridge University Press

Y. Nomura et al.

functioning in 5%-year-old children. Journal of the American Academy of
Child &  Adolescent  Psychiatry, 47, 1063-1072.  doi:10.1097/
CHILO0b013e31817eec80

LeDoux, J. E. (2000). Emotion circuits in the brain. Annual Review of
Neurosciences, 23, 155-184. doi:10.1146/annurev.neuro.23.1.155

Lee, B,, Kang, U., Chang, H., & Cho, K. H. (2019). The hidden control archi-
tecture of complex brain networks. iScience, 13, 154-162. doi:10.1016/
j-is¢i.2019.02.017

Levy, I, & Schiller, D. (2021). Neural computations of threat. Trends in
Cognitive Sciences, 25, 151-171. doi:10.1016/j.tics.2020.11.007

Li, J., Wang, Z. N, Chen, Y. P,, Dong, Y. P,, Shuai, H. L., & Xiao, X. M. (2012).
Late gestational maternal serum cortisol is inversely associated with fetal
brain growth. Neuroscience ¢ Biobehavioral Reviews, 36, 1085-1092.
doi:10.1016/j.neubiorev.2011.12.006

Lin, Y., Xu, J., Huang, J., Jia, Y., Zhang, J., Yan, C., & Zhang, J. (2017). Effects
of prenatal and postnatal maternal emotional stress on toddlers’ cognitive
and temperamental development. Journal of Affective Disorders, 207, 9-
17. doi:10.1016/j.jad.2016.09.010.

Lorah, J. (2018). Effect size measures for multilevel models: Definition, inter-
pretation, and TIMSS example. Large-scale Assessments in Education, 6, 8.
d0i:10.1186/540536-018-0061-2

Lou, H. C,, Hansen, D., Nordentoft, M., Pryds, O., Jensen, F., Nim, J., &
Hemmingsen, R. (1994). Prenatal stressors of human life affect fetal brain
development. Developmental Medicine ¢ Child Neurology, 36, 826-832.
doi:10.1111/j.1469-8749.1994.tb08192 x.

Lupien, S. J., McEwen, B. S., Gunnar, M. R., & Heim, C. (2009). Effects of
stress throughout the lifespan on the brain, behaviour and cognition.
Nature Reviews Neurosciences, 10, 434-445. doi:10.1038/nrn2639

Maas, C. J. M., & Hox, J. J. (2004). The influence of violations of assumptions
on multilevel parameter estimates and their standard errors. Computational
Statistical Data Analysis, 46, 427-440. doi:10.1016/j.csda.2003.08.006

Meijer, A. (1985). Child psychiatric sequelae of maternal war stress. Acta
Psychiatrica Scandinavica, 72, 505-511. doi:10.1111/j.1600-0447.1985.tb02647.x

Mesman, J., & Koot, H. M. (2001 Sep). Early preschool predictors of preado-
lescent internalizing and externalizing DSM-IV diagnoses. Journal of the
American Academy of Child ¢ Adolescent Psychiatry, 40, 1029-1036.
doi:10.1097/00004583-200109000-00011.

Milgrom, J., Westley, D. T., & McCloud, P. I. (1995). Do infants of depressed
mothers cry more than other infants? Journal of Paediatrics and Child
Health, 31, 218-221. doi:10.1111/j.1440-1754.1995.tb00789.x

Murray, D., & Cox, J. L. (1990). Screening for depression during pregnancy
with the Edinburgh Depression Scale (EPDS). Journal of Reproductive
and Infant Psychology, 8, 99-107. doi:10.1080/02646839008403615

Neumann, D., Herbert, S. E., Peterson, E. R,, Underwood, L., Morton, S. M. B,,
& Waldie, K. E. (2019). A longitudinal study of antenatal and perinatal risk
factors in early childhood cognition: Evidence from growing up in New
Zealand. Early Human Development, 132, 45-51. doi:10.1016/
j.earlhumdev.2019.04.001.

Nolvi, S., Karlsson, L., Bridgett, D. J., Korja, R., Huizink, A. C,, Kataja, E.-L., &
Karlsson, H. (2016). Maternal prenatal stress and infant emotional reactivity
six months postpartum. Journal of Affective Disorder, 199, 163-170.
doi:10.1016/j.jad.2016.04.020

Nomura, Y., Davey, K., Pehme, P. M., Finik, J., Glover, V., Zhang, W., ... Ham,
J. (2019). Influence of in utero exposure to maternal depression and natural
disaster-related stress on infant temperament at 6 months: The children of
Superstorm Sandy. Infant Mental Health Journal, 40, 204-216. doi:10.1002/
imh;j.21766

Papazoglou, A., & Ferrari, V. (2013). Fast object segmentation in uncon-
strained video. In Proceedings of the IEEE international conference on com-
puter vision (pp. 1777-1784). doi:10.1109/ICCV.2013.223

Posner, J., Cha, J., Roy, A. K., Peterson, B. S., Bansal, R., Gustafsson, H. C,, ...
Monk, C. (2016). Alterations in amygdala-prefrontal circuits in infants
exposed to prenatal maternal depression. Translational Psychiatry, 6,
€935. doi:10.1038/tp.2016.146

Qiu, A, Rifkin-Graboi, A., Chen, H., Chong, Y. S., Kwek, K., Gluckman, P. D, ...
Meaney, M. J. (2013). Maternal anxiety and infants’ hippocampal develop-
ment: Timing matters. Translational Psychiatry, 3, €306-e306. doi:10.1038/
tp.2013.79


https://doi.org/10.1017/S0954579421000304

Development and Psychopathology

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models:
Applications and data analysis methods (2nd ed.). Thousand Oaks, CA: Sage.

Reynolds, C. R., & Kamphaus, R. W. (2004). BASC-2: Behavior assessment sys-
tem for children (2nd ed.). Circle Pines, MN: American Guidance Service.

Rubonis, A. V., & Bickman, L. (1991). Psychological impairment in the wake
of disaster: The disaster—psychopathology relationship. Psychological
Bulletin, 109, 384-399. doi:10.1037/0033-2909.109.3.384

Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of the state of
the art. Psychological Methods, 7, 147-177. do0i:10.1037/1082-989X.7.2.147

Spielberger, C. D. (1989). State-trait anxiety inventory: A comprehensive bib-
liography. Palo Alto, CA: Consulting Psychologists Press.

Suzuki, M., Kawagoe, T., Nishiguchi, S., Abe, N., Otsuka, Y., Nakai, R., ...
Sekiyama, K. (2018). Neural correlates of working memory maintenance
in advanced aging: Evidence from fMRI. Frontiers in Aging Neuroscience,
10, 358. doi:10.3389/fnagi.2018.00358

Talge, N. M., Neal, C., & Glover, V. (2007). Antenatal maternal stress and
long-term effects on child neurodevelopment: How and why? Journal of
Child  Psychology, Psychiatry, and Allied Disciplines, 48, 245-261.
doi:10.1111/j.1469-7610.2006.01714.x

Tees, M. T., Harville, E. W.,, Xiong, X., Buekens, P., Pridjian, G., &
Elkind-Hirsch, K. (2010). Hurricane Katrina-related maternal stress, mater-
nal mental health, and early infant temperament. Maternal and Child
Health Journal, 14, 511-518. doi:10.1007/s10995-009-0486-x

Thompson, E., Kline, E., Ellman, L. M., Mittal, V., Reeves, G. M., & Schiffman,
J. (2015 Mar). Emotional and behavioral symptomatology reported by help-
seeking youth at clinical high-risk for psychosis. Schizophrenia Research,
162, 79-85. doi:10.1016/j.schres.2015.01.023.

Tottenham, N., Hare, T. A, Quinn, B. T., McCarry, T. W., Nurse, M., Gilhooly,
T., ... Casey, B. J. (2010). Prolonged institutional rearing is associated with
atypically large amygdala volume and difficulties in emotion regulation.
Developmental Sciences, 13, 46-61. doi:10.1111/j.1467-7687.2009.00852.x

https://doi.org/10.1017/5S0954579421000304 Published online by Cambridge University Press

1259

van den Bergh, B. R. H,, van Calster, B., Smits, T., van Huffel, S., & Lagae, L.
(2008). Antenatal maternal anxiety is related to HPA-axis dysregulation and
self-reported depressive symptoms in adolescence: A prospective study on
the fetal origins of depressed mood. Neuropsychopharmacology, 33, 536-
545. doi:10.1038/sj.npp.1301450

van der Wal, M. F,, van Eijsden, M., & Bonsel, G. J. (2007). Stress and emo-
tional problems during pregnancy and excessive infant crying. Journal of
Developmental & Behavioral Pediatrics, 28, 431-437. doi:10.1097/
DBP.0b013e31811£f8f4

Volker, M. A., Lopata, C., Smerbeck, A. M., Knoll, V. A., Thomeer, M. L,
Toomey, J. A., & Rodgers, J. D. (2010). BASC-2 PRS profiles for students
with high-functioning autism spectrum disorders. Journal of Autism and
Developmental Disorders, 40, 188-199. doi:10.1007/s10803-009-0849-6.

Wadhwa, P. D., Sandman, C. A., & Garite, T. J. (2001). Chapter 9 The neuro-
biology of stress in human pregnancy: Implications for prematurity and
development of the fetal central nervous system. Progress in Brain
Research, 133, 131-142. doi:10.1016/S0079-6123(01)33010-8

Yehuda, R, Engel, S. M., Brand, S. R,, Seckl, J., Marcus, S. M., & Berkowitz, G.
S. (2005). Transgenerational effects of posttraumatic stress disorder in
babies of mothers exposed to the World Trade Center attacks during preg-
nancy. Journal of Clinical Endocrinology ¢ Metabolism, 90, 4115-4118.
doi:10.1210/jc.2005-0550

Yong, P. E,, Laplante, D. P., Elgbeili, G., Hillerer, K. M., Brunet, A., O’Hara, M.
W., & King, S. (2015). Prenatal maternal stress predicts stress reactivity at
2% years of age: The Iowa flood study. Psychoneuroendocrinology, 56, 62—
78. doi:10.1016/j.psyneuen.2015.02.015

Zhang, W., Rajendran, K., Ham, J., Finik, J., Buthmann, J., Davey, K, ...
Nomura, Y. (2018). Prenatal exposure to disaster-related traumatic stress
and developmental trajectories of temperament in early childhood:
Superstorm Sandy pregnancy study. Journal of Affective Disorder, 234,
335-345. doi:10.1016/j.jad.2018.02.06


https://doi.org/10.1017/S0954579421000304

	S0954579421000092a
	Culture and psychopathology: An attempt at reconsidering the role of social learning
	Introduction
	Why do we Need a New Model?
	Clinical problems: Comorbidity and severity
	Psychometric evidence
	Genetic evidence
	Neuroscientific evidence

	The Development of Culture and the Role of Culture in Human Development
	Psychopathology as a By-product of our Capacity for Culture
	Reintegrating the Social Environment with the Key Questions of Psychopathology
	References


	S095457942100002Xa
	Pediatric sarcoma survivorship: A call for a developmental cascades approach
	The Utility of a Developmental Cascades Approach
	Developmental Tasks and Transitions
	Common Correlates of Sarcoma Survivorship
	Physical costs
	Amputation
	Cancer-related fatigue and reduced physical activity
	Psychological costs
	Neurocognitive costs
	Psychosocial costs



	Stress and Coping
	Limitations
	Conclusion
	Acknowledgment
	References


	S0954579421000134a
	Maternal pre- and postnatal substance use and attachment in young children: A systematic review and meta-analysis
	
Patterns of attachment
	Patterns of attachment
	Maternal substance use and its effects on child development
	Factors linking maternal substance use and child attachment
	Toxic
	Teratogenic
	Maternal functioning
	Sociological
	Interactive

	Study aims

	Method
	Protocol and registration
	Eligibility criteria and outcomes of interest
	Search and study selection
	Data collection process and data items
	Summary measures
	Synthesis of results
	Quantitative synthesis
	Qualitative synthesis

	Additional analysis
	Risk of bias
	Within studies
	Across studies


	Results
	Study selection
	Study characteristics
	Synthesis of results
	Attachment security
	Attachment disorganization
	Moderating and mediating factors

	Risk of bias within studies
	Risk of bias across studies

	Discussion
	Summary of evidence
	Methodological considerations
	Clinical implications and future directions

	Acknowledgments
	References
	Appendix


	S0954579421000304a
	Stress in pregnancy: Clinical and adaptive behavior of offspring following Superstorm Sandy
	Method
	Participants
	Measures
	Prenatal Sandy exposure
	Child behaviors

	Covariates
	Severity of objective stress exposures to Sandy
	Prenatal maternal anxiety and depression symptomatology
	Mother's drug abuse
	Child's and mother's demographic variables

	Statistical analyses
	Change in child behaviors over time without a predictor (Model 1)
	Model 1a -- linear model
	Model 1b -- quadratic model
	Models with a predictor of intercepts, slopes and covariates (Model 2)
	Model 2a -- linear models with a predictor and covariates
	Model 2b -- quadratic models with a predictor and covariates

	Effect size

	Results
	Model 1: Change in behavior scores over time without a predictor
	Model 2: A predictor of intercepts and slopes
	Sandy exposure status during pregnancy
	Intercept
	Slopes


	Discussion
	Acknowledgment
	References


	S0954579421000055a
	Impact of childhood maltreatment and resilience on behavioral and neural patterns of inhibitory control during emotional distraction
	Executive function differences following CM
	Emotion regulation and processing differences following CM
	Maltreatment-related differences in inhibitory control in the context of emotion
	The present study
	Method
	Participants
	Measure of adult adaptive functioning
	Behavioral fMRI imaging paradigm
	fMRI data acquisition
	fMRI data analysis
	Preprocessing
	Task analysis
	Group analysis
	Statistical analyses


	Results
	Group demographics and psychopathology
	IAPS Go/No-Go task performance
	Task-related brain activity
	Group differences in task-related brain activity
	Relationship between current adaptive functioning and task-related activation

	Discussion
	Acknowledgments
	References


	S0954579420002217a
	Lower implicit self-esteem as a pathway linking childhood abuse to depression and suicidal ideation
	Method
	Sample
	Measures
	Abuse exposure
	Neglect
	Socioeconomic status
	Depression
	Suicidal ideation
	Anxiety
	Externalizing symptoms
	General psychopathology factor (p-factor)
	Implicit self-esteem

	Statistical analysis

	Results
	Descriptive statistics
	Abuse, depression, and suicidal ideation
	Abuse and implicit self-esteem
	Implicit self-esteem, depression, and suicidal ideation
	Implicit self-esteem and other forms of psychopathology
	Indirect effects
	Explicit self-esteem sensitivity analysis

	Discussion
	References


	S0954579420002242a
	Controlling contamination in child maltreatment research: Impact on effect size estimates for child behavior problems measured throughout childhood and adolescence
	Method
	Sample
	Measures
	Confirmed child maltreatment
	Self-report of child maltreatment
	Contamination
	Child behavior problems

	Data analytic strategy

	Results
	Baseline models of child behavior problems -- contamination uncontrolled
	Final models of child behavior problems -- contamination controlled
	Post-hoc models -- concordance of self-report and confirmed child maltreatment

	Discussion
	Acknowledgments
	References


	S0954579421000298a
	Stress reactivity and social cognition in pure and co-occurring early childhood relational bullying and victimization
	
Bullying and victimization
	Bullying and victimization
	Early childhood
	Psychophysiology
	Hostile attribution biases
	Bifactor models

	Method
	Participants
	Procedures
	Measures
	Physical and relational bullying
	Physical and relational victimization
	Skin conductance reactivity
	Hostile attribution biases

	Analytic plan
	Bifactor models
	Path analyses


	Results
	Bifactor models
	Path analyses

	Discussion
	SCL-R and HAB
	Limitations
	Implications and future directions

	Conclusion
	Acknowledgments
	References


	S0954579420002254a
	The comparative and cumulative impact of different forms of violence exposure during childhood and adolescence on long-term adult outcomes
	
Effects of violence exposure
	Effects of violence exposure
	Violence exposure and internalizing problems
	Violence exposure and externalizing problems
	Violence exposure and attention problems
	Violence exposure and substance use
	Violence exposure and intimate partner violence
	Effects of violence exposure on adult outcomes
	Childhood adversity
	Witnessing versus victimization
	Location of violence exposure
	Cumulative violence exposure
	The current study

	Method
	Participants and procedures
	Measures
	Covariates
	Violence exposure

	Age 25 outcomes
	Internalizing problems
	Externalizing problems
	Attention problems
	Substance use
	Intimate partner violence

	Analytic strategy
	Comparative effects of violence exposure
	Cumulative effect of violence exposure


	Results
	Descriptive statistics and bivariate correlations
	Path analyses
	Covariates
	Witnessing versus victimization
	Home, school, neighborhood
	Witnessing violence across locations
	Victimization across locations
	Cumulative violence exposure


	Discussion
	Witnessing versus victimization
	Violence exposure type and location
	Cumulative violence exposure
	Strengths and limitations
	Future directions
	Implications

	Acknowledgments
	References


	S095457942000228Xa
	Mental health problems moderate the association between teacher violence and children's social status in East Africa: A multi-informant study combining self- and peer-reports
	
The current study
	The current study

	Method
	Design and sampling
	Participants
	Procedure
	Measures
	Exposure to teacher violence
	Mental health problems
	Social status
	Social centrality status
	Social preference status


	Data analysis

	Results
	Social status
	Mental health problems moderate the association between teacher violence and social centrality
	Mental health problems moderate the association between teacher violence and social preference
	Post-hoc analysis: Children's social status and academic performance

	Discussion
	Associations between teacher violence and social status
	The role of mental health problems
	Limitations
	Implications and future research

	Conclusions
	Acknowledgments
	References


	S0954579421000067a
	Chronic early trauma impairs emotion recognition and executive functions in youth; specifying biobehavioral precursors of risk and resilience
	Emotion recognition and trauma exposure: The mediating role of posttraumatic avoidance
	Executive functions and trauma exposure: The mediating role of parent--child reciprocity
	Risk and resilience biomarkers: Respiratory sinus arrhythmia and cortisol
	The current study
	Method
	Participants
	Early childhood (T1)
	Early adolescence (T4)

	Procedure
	Early childhood (T1)
	Early adolescence (T4)

	Measures
	Early childhood (T1)
	Child PTSD avoidance symptoms
	Dyadic reciprocity
	Cortisol

	Early adolescence (T4)
	Respiratory sinus arrhythmia (RSA)
	Executive function (EF)
	Emotion recognition (ER)


	Data analytic plan

	Results
	Preliminary analysis
	Group comparisons and correlations
	Conditional process analysis
	Pathways to executive function
	Pathways to emotion recognition


	Discussion
	Acknowledgment
	References


	S0954579421000213a
	Posttraumatic stress disorder and growth: Examination of joint trajectories in children and adolescents
	Introduction
	Method
	Participants and sampling procedures
	Measures
	PTSD
	PTG
	Trauma exposure
	Subjective fear

	Data analysis

	Results
	Descriptive statistics and correlations
	Joint PTSD and PTG trajectories
	Developmental course of PTSD and PTG in five classes
	Predictors of joint PTSD and PTG trajectories

	Discussion
	References


	S0954579420002278a
	Exploring the autism spectrum: Moderating effects of neuroticism on stress reactivity and on the association between social context and negative affect
	Method
	Participants
	Procedure
	The experience sampling method

	Measures: Clinical measures
	NEO-FFI personality inventory

	Measures: Momentary assessment measures
	Negative affect
	Momentary stress
	Social context

	Statistical analysis
	Differences in neuroticism level between groups
	Neuroticism as moderator of appraised stress and social context in models of NA
	Stress reactivity and neuroticism
	Social context and neuroticism
	Sensitivity analysis


	Results
	Sample characteristics
	Measures (mean levels)
	Differences in neuroticism level between groups
	Stress reactivity and neuroticism
	ASD group
	Control group

	Social context and neuroticism
	Sensitivity analysis

	Discussion
	Main findings
	Neuroticism in individuals with autism spectrum disorder
	Stress reactivity and neuroticism
	Social context and neuroticism
	Clinical implications
	Strengths and limitations of this study

	Conclusions and Future Study
	Acknowledgments
	References


	S0954579421000286a
	Maternal caregiving ameliorates the consequences of prenatal maternal psychological distress on child development
	Maternal Caregiving Ameliorates the Consequences of Prenatal Maternal Psychological Distress on Child Development
	Method
	Participants
	Procedures
	Measures
	Maternal psychological distress
	Quality of maternal care
	Child cognitive function
	Child negative emotionality

	Measurement of covariates
	Sociodemographic characteristics
	Pregnancy and birth outcomes
	Maternal intelligence

	Statistical analyses
	Sociodemographic and obstetric covariates
	Psychological distress, maternal care and child outcomes
	Moderation of prenatal psychological distress by maternal caregiving
	Secondary analyses: Assessment of sex differences, individual distress indicators, and timing and subscales of maternal care


	Results
	Child developmental outcomes
	Maternal distress, maternal care, and child cognitive function
	Does postnatal care moderate the relation between prenatal psychological distress and child cognitive function?
	Cognitive function secondary analyses: Assessment of sex differences, individual distress indicators, and timing of maternal care
	Maternal distress, maternal care, and child negative emotionality
	Does postnatal care moderate the relation between prenatal psychological distress and child negative emotionality?
	Negative emotionality secondary analyses: Assessment of sex differences, individual distress indicators, and timing of maternal care


	Discussion
	Acknowledgments
	References


	S0954579421000262a
	Within-person changes in basal cortisol and caregiving modulate executive attention across infancy
	Introduction
	Attention
	HPA physiology and cognition in childhood
	Role of the caregiver in buffering stress
	Between-person versus within-person models
	Present study

	Method
	Participants
	Procedures
	Measures
	Cortisol
	Executive attention behaviors
	Caregiver responsiveness

	Covariates
	Socioeconomic risk
	Perceived economic stress
	Observed infant reactivity
	Home learning materials
	Family conflict and relations
	Demographics
	Cortisol covariates

	Missing data
	Data analysis

	Results
	Descriptive statistics
	Cortisol levels and executive attention across infancy

	Discussion
	Limitations and Conclusions
	References


	S0954579421000201a
	Bidirectional and transactional relationships between parenting styles and child symptoms of ADHD, ODD, depression, and anxiety over 6 years
	Bidirectional and Transactional Effects of Parenting and Oppositional, Conduct, and Attention Deficit Hyperactivity Disorders in Children
	Bidirectional and Transactional Effects of Parenting and Anxiety and Depressive Disorders in Children
	Comorbidity of Child Psychopathology and its Relationship with Parenting Behaviors
	The Structure of Parenting
	The Current Study
	Method
	Participants
	Measures
	Child psychopathology
	Parenting
	Data analyses


	Results
	Child sex analyses
	Continuity/stability of parenting styles and child symptoms
	Maternal parenting and child psychopathology
	The impact of mothers&rsquo; parenting on child symptoms
	The impact of child symptoms on mothers&rsquo; parenting
	Indirect effects between mothers&rsquo; parenting and child symptoms

	Paternal parenting and child psychopathology
	The impact of fathers&rsquo; parenting on child symptoms
	The impact of child symptoms on fathers&rsquo; parenting
	Indirect effects between fathers&rsquo; parenting and child symptoms


	Discussion
	Strengths and limitations
	Implications

	References


	S0954579421000171a
	Maternal and paternal unsupportive parenting and children's externalizing symptoms: The mediational role of children's attention biases to negative emotion
	
Biased attention to negative emotions as mediators of unsupportive parenting
	Biased attention to negative emotions as mediators of unsupportive parenting
	The applicability of the unsupportive parenting cascade for mothers and fathers
	The present study

	Method
	Participants
	Procedures and measures
	Maternal and paternal unsupportive parenting
	Children's affect-biased attention
	Children's externalizing problems
	Children's distress and hostile responses to family stress
	Demographic covariates

	Plan for primary analysis

	Results
	Primary analyses: Affect-biased attention as a mediator of parental unsupportiveness
	Follow-up analyses: Child negative reactivity as an explanatory mechanism

	Discussion
	The nature and meaning of affect-biased attention in unsupportive caregiving contexts
	Gender-specific pathways of unsupportive parenting
	Study limitations and qualifications

	Conclusion
	Acknowledgments
	References


	S095457942100016Xa
	Family cohesion and the relations among peer victimization and depression: A random intercepts cross-lagged model
	
The relation between peer victimization and depressive symptoms
	The relation between peer victimization and depressive symptoms
	Role of family cohesion in relation between peer victimization and depression
	Distinctions between bullying and peer victimization
	Current study

	Method
	Participants and recruitment
	Procedure
	Recruitment
	Survey

	Measures
	Demographics
	Bullying and peer victimization
	Family cohesion
	Depressive symptoms

	Data analysis

	Results
	Measurement invariance and model comparisons
	Peer victimization and depressive symptoms
	Family cohesion
	Sex differences
	Victimization status

	Discussion
	Within-person stability of depressive symptoms, peer victimization, and family cohesion
	Within-person relations among peer victimization and depressive symptoms
	Within-person relations among peer victimization, family cohesion, and depressive symptoms
	Bullying victimization and peer victimization
	Implications for practice
	Limitations and future directions

	Conclusions
	Acknowledgments
	References


	S0954579420002229a
	Adolescent girls&rsquo; stress responses as prospective predictors of self-injurious thoughts and behaviors: A person-centered, multilevel study
	Introduction
	Affective valence and arousal regulatory functioning
	Cognitive processes and interpersonal behaviors
	Moderating role of close friendships
	Towards a cross-system synthesis of adolescent risk for STBs
	The current study: Aims and hypotheses

	Method
	Participants
	Procedure
	Measures
	Cortisol
	Affect
	Excessive reassurance seeking
	Negative cognitive style
	Close friendship characteristics
	Self-injurious thoughts and behaviors

	Covariates
	Depressive symptoms
	Pubertal status
	Impulsiveness
	Chronic strain
	Cortisol timing
	Medication

	Analytic plan
	Data preparation


	Results
	Discussion
	Psychobiological stress response profiles
	Cognitive processes and interpersonal behavior
	Longitudinal links to nonsuicidal self-injury
	Longitudinal links to suicidal ideation and suicide attempt
	Clinical implications
	Limitations and future directions

	Acknowledgments
	References


	S0954579421000195a
	Towards a better understanding of adolescent obsessive--compulsive personality traits and obsessive--compulsive symptoms from growth trajectories of perfectionism
	The Structure and Measurement of Childhood Perfectionism
	The Development of Childhood Perfectionism
	The Present Study
	Aims and Hypotheses
	Method
	Participants and procedure
	Community sample
	Referred sample

	Measures
	Dimensional personality symptom item pool (DIPSI)
	Personality inventory for DSM-5 (PID-5)
	Youth obsessive--compulsive symptoms scale (YOCSS)

	Statistical analyses

	Results
	Discussion
	References


	S0954579421000225a
	Internalizing symptoms, well-being, and correlates in adolescence: A multiverse exploration via cross-lagged panel network models
	
Theoretical considerations
	Theoretical considerations
	The role of well-being
	Intra and interpersonal correlates of internalizing symptoms in adolescence
	Gender differences

	Analytical considerations
	Within- and between-person effects
	Network analysis

	The current study

	Method
	Background and procedure
	Participants
	Item selection
	Multiverse approach
	Analysis
	Gender invariance


	Results
	Discussion
	Between-person Findings
	Within-person Findings
	
Centrality
	Centrality
	Gender invariance
	Implications
	Strengths and limitations


	Conclusion
	References


	S0954579421000122a
	Marital quality over the life course and child well-being from childhood to early adolescence
	Theoretical Perspectives Regarding Marital Quality and the Well-being of Children
	Measuring Marital Quality
	Prior Studies of Marital Quality and Child Well-being
	The Current Study
	Method
	Participants
	Dependent variables
	Child internalizing/externalizing
	Child health
	HOME environment
	Child mathematics/vocabulary scores

	Independent variables

	Analytical Approach
	Results
	Discussion
	References


	S0954579421000158a
	Onset of substance use: Deviant peer, sex, and sympathetic nervous system predictors
	Implications and Contribution
	Onset of substance use: Deviant peer, sex, and sympathetic nervous system predictors

	Method
	Participants
	Procedure
	Measures
	Deviant peer affiliation
	Pre-ejection period
	Substance use
	Covariates


	Results
	Analysis plan
	Preliminary analyses
	Alcohol use onset
	Marijuana use onset
	Tobacco use onset
	Any substance use onset
	Past 30 days binge drinking
	Sexual activity involving substance use
	Summary

	Discussion
	Limitations
	Future directions

	Acknowledgments
	References


	S0954579421000043a
	Positive and negative valences of identities: Longitudinal associations of identity content valences with adaptive and maladaptive functioning among Japanese young adults
	
Identity development and identity content valences
	Identity development and identity content valences
	Associations of identity content valences with adaptive and maladaptive functioning
	Identity content valences and maladaptation among contemporary Japanese youth
	The present study

	Method
	Participants
	Procedure
	Measures
	Identity content valences
	Prosocial behaviors
	Externalizing symptoms
	Hikikomori symptoms
	Suicidal ideation

	Analytic strategy

	Results
	Preliminary analyses
	Reciprocal associations of identity content valences with adaptive and maladaptive functioning
	Between-person associations
	Within-person associations


	Discussion
	Associations of identity content valences with adaptive and maladaptive functioning
	Concurrent associations
	Effects of identity content valences on adaptive and maladaptive functioning
	Effects of adaptive and maladaptive functioning on identity content valences
	General conclusion

	Clinical implications
	Strengths and limitations of the present study, and suggestions for future research

	Conclusion
	References


	S0954579421000183a
	Observational measures of early irritability predict children's psychopathology risk
	Introduction
	Method
	Participants
	Procedure
	Measures
	Parent-reported irritability
	Observational measures
	Lab-TAB irritability
	Lab-TAB anger

	Child symptoms

	Statistical analyses

	Results
	Descriptive statistics and bivariate correlations
	Hierarchical regressions
	Broadband internalizing/externalizing symptoms
	Specific syndrome scales


	Discussion
	Acknowledgments
	References


	S0954579421000146a
	Shift-&';-Persist and discrimination predicting depression across the life course: An accelerated longitudinal design using MIDUSI-III
	Discrimination and Depression from a Life Course Perspective
	Shift-&';-Persist
	Trajectories of Depressive Symptoms
	Current Study
	Method
	Participants &'; procedure
	Measures
	Depressive symptoms
	Daily discrimination
	Shift-&';-Persist
	Covariates
	Sample weights for race


	Results
	Descriptive statistics
	Data analytic plan
	Competing latent curve models
	Interpreting final analytical model

	Discussion
	Limitations and Conclusions
	References


	S0954579421000250a
	Longitudinal associations between justice sensitivity, nonsuicidal self-injury, substance use, and victimization by peers
	Nonsuicidal Self-Injury, Substance Use, and Victimization by Peers
	Justice Sensitivity (JS)
	Potential Links between Justice Sensitivity, Nonsuicidal Self-Injury, Substance Use, and Victimization by Peers
	The Current Study
	Method
	Participants
	Measures
	Analysis

	Results
	Descriptives

	Cross-Lagged Associations between JS, NSSI, Substance Use, and Peer Victimization
	Discussion
	General Findings
	Associations between JS, NSSI, and Substance Use
	Associations between JS and Peer Victimization
	Limitations and Outlook
	References


	S0954579421000237a
	Conduct disorder symptomatology is associated with an altered functional connectome in a large national youth sample
	
Graph theory: global metrics
	Graph theory: global metrics
	Graph theory: node metrics
	The present study

	Method and Materials
	Participants
	CD symptomatology
	Kiddie schedule for affective disorders and schizophrenia for school-age children (K-SADS-PL; Kaufman et al., 2013)

	Neurocognitive measures
	National Institutes of Health (NIH) Toolbox cognition battery (Gershon, Wagster, et al., 2013)
	Emotion recognition memory

	Imaging procedures and processing
	Rs-fMRI connectivity analysis and node identification
	Graph analysis

	Data analysis
	Global analysis
	Node-level analysis


	Results
	Global analysis
	Global graph analysis
	Neurocognitive functioning
	Mediation analysis

	Node-level analysis
	Node-level metrics: subcortical
	Emotion recognition memory
	Mediation analysis

	Supplemental analyses

	Discussion
	Graph theory: global metrics
	Graph theory: node metrics
	Limitations

	Conclusions
	Acknowledgments
	References


	S0954579421000018a
	Configural frequency trees
	An Overview of Configural Frequency Analysis
	Step 1: Specification of CFA base model
	Step 2: Selection of significance tests
	Step 3: Performing CFA under alpha protection
	Step 4: Interpretation of CFA types/antitypes

	Model-based Recursive Partitioning
	Mosaic displays as data visualization

	First-order CFA Trees
	Simulation Study I
	Results

	Empirical Example 1

	Prediction CFA Trees
	Simulation Study 2
	Results

	Empirical Example 2

	Evaluating the Stability of CFA Trees
	Discussion
	References


	S0954579420002230a
	A Monte Carlo evaluation of growth mixture modeling
	A Monte Carlo Evaluation of Growth Mixture Modeling
	A Brief History of Distinguishing Types from Continua
	Extension of LCA to Longitudinal Data
	Growth Mixture Modeling
	Growth Mixture Models in Psychological Science
	Limitations of Growth Mixture Models
	Method
	Data generation and analysis
	One-group simulations
	Two-group simulations
	Three-group simulations
	Four-group simulations
	Mplus


	Results
	One-group simulations
	No growth
	Linear decreasing growth
	Gradual linear increasing growth
	Steep linear increasing growth
	Exponential growth
	Quadratic inverted U-shaped growth

	Two-group simulations
	No growth
	Gradual linear growth
	Steep linear growth
	Gradual and steep linear growth
	Exponential growth
	Quadratic inverted U-shaped growth

	Three-group simulations
	No growth
	Linear growth with gradual increase for one group
	Linear growth with no increase for one group, steep increase for one group, and gradual decrease for one group
	Linear growth with gradual decrease for Group 1 and steep increase for Group 3
	Exponential growth simulation
	Quadratic inverted U-shaped growth

	Four-group simulations
	No growth
	Gradual linear growth with crossover
	Steep linear growth with crossover
	Fan-shaped linear growth
	Exponential/quadratic growth
	Quadratic inverted U-shaped growth


	Discussion
	Nonnormal distributions
	Intercept effect size
	Proportions
	Sample size
	Fit indices
	Implications
	Limitations

	Conclusions and Future Directions
	References


	S0954579421000031a
	PCIT engagement and persistence among child welfare-involved families: Associations with harsh parenting, physiological reactivity, and social cognitive processes at intake
	
Parent-Child Interaction Therapy (PCIT)
	Parent-Child Interaction Therapy (PCIT)
	Predictors of attrition in family-based interventions
	Identifying predictors of PCIT attrition in child welfare-involved families
	Parent self-regulation
	Inhibitory control
	Respiratory sinus arrhythmia

	Parent social cognitive processes
	Attributions about child
	Threat-related attentional bias
	Readiness for change


	Current study

	Method
	Participants
	Procedure
	Pretreatment, Visit 1
	Dyadic interaction tasks

	Pretreatment, Visit 2
	Intervention

	Measures
	Executive functioning
	Inhibitory control
	Respiratory sinus arrhythmia
	Parental attributions
	Structural analysis of social behavior (SASB)
	Parent Attribution Test

	Threat-related attentional bias
	Readiness for parenting change
	Negative parenting behavior


	Results
	Data analysis plan
	Preliminary analyses
	Primary analyses

	Discussion
	Treatment non-engagement
	Attrition during CDI
	Attrition during PDI
	Completing treatment
	Clinical implications
	Limitations

	Conclusions
	References


	S0954579421000249a
	Who benefits most from an evidence-based program to reduce anxiety and depression in children? A latent profile analysis
	Introduction
	Method
	Participants
	Measures
	Sociodemographic data
	Screening for emotional symptoms
	Depression
	Anxiety

	Procedure
	Super Skills for Life intervention
	Statistical analysis
	Latent transition analysis


	Results
	Latent transition analysis
	Association between sociodemographic variables and latent classes
	Association between the subscales of the CDI and SCARED subscales and latent classes

	Discussion
	Acknowledgments
	References





