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Abstract

Childhood traumatic events are significant risk factors for psychopathology according to adult retrospective research; however, few
studies examine trauma exposure and psychological symptoms in pre-adolescent children. Typically-developing children, aged 9—
12 years (N =114), were recruited from the community and selected from the Developmental Chronnecto-Genomics (Dev-CoG)
study examining child development. Children completed questionnaires about traumatic life events, posttraumatic stress, anxiety,
depression, dissociation, anger, and internalizing and externalizing behaviors. Parents also completed internalizing and externalizing
measures. The number of traumatic events significantly correlated with symptom severity across all child-report psychological
measures, but surprisingly, trauma was not correlated with any parent-report scores. Follow-up analyses revealed a significant trauma
effect for internalizing and externalizing behaviors according to child self-report, but not for parent-report measures. Results indicate
that childhood trauma may be a non-specific risk factor for sub-clinical psychopathology in otherwise typically-developing children.
Moreover, children appear to be the most appropriate reporters of their own psychological distress.
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Introduction

Half of all youth experience at least one traumatic event dur-
ing childhood (Barzilay et al. 2018; Felitti et al. 1998). High
rates of trauma exposure are concerning because childhood
traumas are risk factors for a host of physical illnesses and
psychological disorders (Briere et al. 2008; Edwards et al.
2003; Felitti et al. 1998; Graham-Bermann and Seng 2005;
Green et al. 2010; Hughes et al. 2017; Seng et al. 2005; van
Nierop et al. 2015). Specifically, meta-analyses indicate that
trauma is a significant risk factor for depressive, psychotic,
anxiety, and obsessive compulsive disorders (Fernandes and
Osorio 2015; Mandelli et al. 2015; Miller and Brock 2017
Varese et al. 2012). Importantly, the Adverse Childhood
Experiences Study (ACEs) reports a cumulative trauma effect
between the number of traumatic experiences and develop-
ment of adult illnesses, with clearly increased odds ratios for
additional difficulties in those experiencing four or more
traumas (Felitti et al. 1998). However, most of these findings
are based on adult patients’ recollections of traumatic events
that occurred during their childhoods, and adult retrospective
reports of adverse childhood experiences are subject to poten-
tial biases including false negatives and measurement error
(Hardt and Rutter 2004).

Few studies address the impact of such adverse events on
typically-developing youth. In fact, most recent literature fo-
cuses on child clinical or help-seeking populations (Hagan
et al. 2016; Hodges et al. 2013). Data from the National
Comorbidity Survey Replication Adolescent Supplement
(NCS-A) found that childhood trauma was associated with
adolescent psychopathology; however, as the title suggests,
the youth included in this survey were at least 13 years old
(Carliner et al. 2016, 2017). One important community-based
epidemiological study by Barzilay et al. (2018) examined the
number of adverse childhood experiences and current risk for
psychopathology in a large sample of otherwise healthy youth
aged 8-21. Barzilay et al. (2018) reported that greater expo-
sure to traumatic events was associated with increased psy-
chopathology across all assessed domains, including mood/
anxiety symptoms, psychotic spectrum symptoms, externaliz-
ing behaviors, and fear. However, they did not examine their
sample by smaller, age-based categories. Tremendous
neurocognitive development occurs from 8 to 21 years old,
especially in the prefrontal cortex (e.g., Diamond 2002). Thus,
a more careful examination of the impact of trauma on child-
hood psychopathology should compare children within a nar-
row timeframe of development such as pre-adolescent chil-
dren or post-pubertal adolescents rather than both of these
age groups together.

To the best of our knowledge, no previous studies have
exclusively examined the relationship between the experience
of traumatic childhood events and psychological symptoms in
typically-developing, pre-adolescent children. This is an
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important gap in the research because the prevalence rates
for many psychological disorders increase during adolescence
(Costello et al. 2002; Zahn-Waxler et al. 2008). The NCS-A
(Merikangas et al. 2010) reported that the median age of onset
was 11 for behavior disorders, 13 for mood disorders, and 15
for substance use disorders. Anxiety disorders tended to onset
even earlier in childhood, and such fear-based disorders are
the strongest predictors of subsequently developing comorbid
disorders during adolescence (Kessler et al. 2012). Therefore,
identifying risks that pre-date the emergence of psychological
disorders is essential to prevention efforts and should offer
clear targets for resilience building and therapeutic interven-
tions (Meng et al. 2018).

The Developmental Chronnecto-Genomics (Dev-CoQG)
project, funded by the National Science Foundation (Award
Number 1539067), is a collaborative effort between the Mind
Research Network, the University of Nebraska Medical
Center, Creighton University and Tulane University to ad-
vance the understanding of development in children. In the
current study, we used data collected from the Dev-CoG co-
hort to examine the relationship between trauma exposure and
symptom scores on various psychological measures. Our
study is unique because it focuses on children aged 9—
12 years to examine the potential association between trauma
exposure and psychological symptoms before adolescence in
healthy children. We hypothesized that the number of traumat-
ic life events would be positively correlated with the severity
of psychological symptoms including anxiety, depression,
posttraumatic stress disorder (PTSD), dissociation, internaliz-
ing and externalizing behaviors in typically-developing chil-
dren exposed to trauma.

Method
Participants and Procedures

All typically-developing children (N=114; 58 female, 56
male) ages 9 to 12 (M =10.88, SD = 1.73) were selected from
a larger sample of 9-14 year olds (N=183) enrolled in the
Dev-CoG study. Participants were considered “typically-de-
veloping” if they did not have a previous diagnosis of a neu-
rological, psychological or attention disorder, nor a history of
serious head injury. Only 9—12 year old children whose par-
ents completed all study questionnaires were included in data
analysis, reducing the sample to 106 participants (53 female,
53 male). The average age of the sample was 10.88 years
(SD =1.10), with roughly a quarter of the sample assessed at
each included age (9, 10, 11, and 12 years). In terms of race,
the sample was predominately White (85%). The remainder of
the sample included individuals who identified as Native
American (5%), African American (3%), Pacific Islander
(1%), Asian (1%), and Other (5%). In terms of ethnicity,
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27% reported identifying as Hispanic or Latinx. The sample
included children from a wide range of socioeconomic
groups. Their parents had educational levels ranging from
grade school to graduate degrees, and they held jobs ranging
from labor to professional. Barratt Simplified Measure of
Social Status (BSMSS; measure described below) scores can
range from 8 to 66, and our sample ranged from 11 to 66. Our
sample average (M =43.58, SD =12.56) is an average socio-
economic status score (Cirino et al. 2002).

The study was approved by the Institutional Review Boards
(IRBs) for each respective member of the consortium, and all
research was conducted according to ethical principles including
obtaining fully informed and written parental permission and
child assent. Computerized demographic and psychological
questionnaires were completed by the children, while a parent/
guardian completed socioeconomic and behavioral question-
naires about the child. Data collection occurred at the Mind
Research Network in Albuquerque, New Mexico and the
University of Nebraska Medical Center in Omaha, Nebraska.

Measures

Barratt Simplified Measure of Social Status (Barratt 2012)
We used the Barratt Simplified Measure of Social Status
(BSMSS) to assess socioeconomic status (SES) using marital
status, employment status, educational achievement, and oc-
cupational merit. The measure was administered to parents
who reported their own and their parents’ marital status, oc-
cupation and highest level of education. A total score was
calculated by adding the total education score with the total
occupation score and taking family of origin and current
marriage/partnership into account (Davis et al. 1991;
Hollingshead 1957, 1975).

Child Behavior Checklist for Children (Achenbach and
Rescorla 2001) We used the Child Behavior Checklist for
Children (CBCL) for ages 6—18 to assess child internalizing
and externalizing behaviors according to parent report. The ques-
tionnaire consisted of 113 items, though we modified two items
to eliminate specific statements about suicidality at the request of
the research consortium. Each parent rated their child’s behaviors
on a 3-point Likert scale ranging from 0 (not true) to 2 (very true
or often true). Statements included externalizing items such as
“Destroys his/her own things” and internalizing statements such
as “Self-conscious or easily embarrassed.” The CBCL has strong
content and criterion-related validity such that all items discrim-
inated between referred and non-referred children (Achenbach
and Rescorla 2001).

Modified UCLA Trauma History Profile (Steinberg et al.
2004) We used a modified, self-report version of the UCLA
Trauma History Profile to assess participants’ exposure to
traumatic events. Children responded “yes” or “no” as to

whether or not they had experienced each of 12 events.
Sample events included the death of a loved one or being
seriously hit, punched, or kicked. We shortened the original
measure, using only 12 of the 15 items to reduce potential
distress, especially with regard to sexual and/or physical abuse
in the home. The UCLA Trauma History Profile is part of the
UCLA PTSD Reaction Index, which is a psychometrically
sound and frequently used measure of childhood trauma
(Steinberg et al. 2013).

Mood and Feelings Questionnaire (Angold et al. 1995) We
used the child self-report version of the Mood and Feelings
Questionnaire (MFQ) as an additional and unmodified measure
of depression. We used the short form which included 13
phrases addressing participants’ emotions in the past two weeks.
Participants read statements such as, “I cried a lot,” and “T felt
lonely,” then responded to a Likert scale ranging from 0 (7rue)
to 2 (Not true). The MFQ has shown strong internal consistency
(Angold et al. 1995), and moderate to high criterion validity as a
measure of depression (Daviss et al. 2006).

Strengths and Difficulties Questionnaire (Goodman 1997)
We used both the child (SDQ-C) and parent (SDQ-P) versions
of the Strengths and Difficulties Questionnaire (SDQ). The
externalizing score ranges from 0 to 20 and is the sum of the
conduct problems and hyperactivity scale scores. The inter-
nalizing score ranges from 0 to 20 and is the sum of the
emotional problems and peer problems scale scores. Both ver-
sions included all SDQ 25 items; however, we did not use the
prosocial scale in this study. Child participants responded to
statements such as, “I worry a lot” or “I get very angry and
lose my temper” by selecting from a Likert scale ranging from
0 (Not True) to 2 (Certainly True) for each statement. Parents
responded to similar statements about their child’s behavior
using the same Likert scale. All participants were asked to
respond based on their experiences over the last six months.
The SDQ is a reliable and valid measure of internalizing and
externalizing behaviors (Goodman 2001), correlating well
with the CBCL scales (Warnick et al. 2008).

Trauma Symptom Checklist for Children (Briere 1996) The
Trauma Symptom Checklist for Children (TSCC) is a self-
report measure for children ages 8—16 who have experienced
traumatic life events. We used the alternative version, referred
to as TSCC-A, which has five clinical scales assessing anxi-
ety, depression, anger, posttraumatic stress, and dissociation,
but does not address sexual concerns, per the request of the
Dev-CoG consortium. Similarly, we modified the depression
scale to eliminate specific questions about suicidality. The
TSCC-A included statements such as, “Remembering things
I don’t want to remember,” and “Getting into fights,” followed
by a Likert scale assessing frequency of symptoms from 0
(Never) to 3 (Almost all of the time). The TSCC demonstrates
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convergent validity with measures of child symptomatology
(Briere and Lanktree 1995) and shows solid internal consis-
tency for each clinical scale (Briere 1996).

Statistics

First we calculated Pearson correlations between the number
of traumatic life events experienced and all child-report mea-
sures (TSCC-A anxiety, anger, PTSD, dissociation, depres-
sion, MFQ total score, and SDQ-C internalizing and external-
izing scores) and parent-report measures of internalizing and
externalizing symptoms (SDQ-P and CBCL). This set of cor-
relations between trauma history and each of the 12 psycho-
logical variables is the primary focus of our study.
Accordingly, we used a Bonferroni correction of «=.05 di-
vided by 12 correlations; such that the corrected significance
level for this set of analyses became o = .004. Then to explore
follow-up questions driven by our primary analysis, we
looked at all correlations among child and parent measures
of internalizing and externalizing symptoms to explore these
relationships using a Bonferroni correction of o« =.05 divided
by 8 correlations; such that the corrected significance level for
these analyses became oc =.006.

Finally, we conducted multivariate analyses of covariance
(MANCOVAs) exploring the effect of trauma level (high,
low) on each set of parent or child measures of internalizing
and externalizing behaviors while controlling for SES, as well
as follow-up analyses of covariance ANCOVAs for each scale
separately controlling for SES. We included SES as a covari-
ate in these analyses because low SES and financial hardship
are associated with increased exposure to childhood adversi-
ties like maltreatment and witnessing family violence (Turner
etal. 2006), and first onset of various mood, anxiety, behavior,
and substance use disorders (McLaughlin et al. 2011). For
these analyses we selected a matched sample (by age and
sex) of children with 4 or more traumatic events for the “high
trauma” group (n=22; 8 female, 14 male), and 0 or 1 trau-
matic events for the “low trauma” group (n=19; 7 female, 12
male). We dichotomized the sample into high and low trauma
based on previous research comparing those with 4 or more
traumas to those without trauma (Anda et al. 2006; Felitti et al.
1998; Hughes et al. 2017). The average age in the high trauma
group was 10.55 years (SD = 1.17), the average age in the low
trauma group was 10.45 years (SD=1.11).

Results

Consistent with our primary hypothesis, the number of self-
reported traumatic life events (see Table 1) significantly cor-
related with symptom severity scores across all child self-
report measures, even after conducting a Bonferroni correc-
tion for multiple tests (all p values <.004). Correlations

@ Springer

Table 1 Percent of Children Experiencing Specific Traumatic Events
Event %
Death of a loved one 65.1
Being seriously hit, punched or kicked very hard 28.3
Seeing or hearing about violence to a loved one 27.4
Seeing a family member hit, punched or kicked very hard 14.2
Being in a fire, flood or natural disaster 12.3
Being beaten up, shot at or threatened in the community 11.3
Seeing someone who was beaten up, shot at or killed 104
Having a painful or scary medical procedure 104
Being in a bad accident 7.5
Seeing a dead body not at a funeral 4.7
Being surrounded by war 0
Having anything else scary or upsetting happen 36.8

The average number of traumatic events experienced by children in this
sample was 2.28 (SD = 1.73) out of 12 possible events. Some respondents
had multiple traumas

between trauma and all child self-report symptom measures
survived Bonferroni correction (see shading in Table 2 col-
umn 1, rows 2-9), and ranged from a high of »=0.543 for
trauma and PTSD to a low of »=10.291 for trauma and exter-
nalizing behaviors. Surprisingly, the number of traumatic life
events did not correlate significantly with severity of symptom
scores on any of the parent-reported measures (all ps>.061;
see Table 2, column 1 rows 10-13). Moreover, the only cor-
relation surviving Bonferroni correction between child-
reported measures of internalizing and externalizing symp-
toms with parent-reported measures of those variables (see
columns 8 and 9; rows 10-13) was for externalizing SDQ-C
with externalizing SDQ-P (»=.298, p =.002), and this signif-
icant cell is shaded in column 9. Internalizing SDQ-C and
SDQ-P were correlated (»=.253, p =.009) in the uncorrected
matrix, but this relationship did not survive correction for
multiple tests. The complete uncorrected correlation matrix
is presented in Table 2.

Then, to explore the discrepancy in correlations between
traumatic experiences with child-report symptom measures
and child-experienced trauma with parent-report measures of
the child’s symptoms, we conducted additional analyses for
internalizing and externalizing symptoms because we had both
child and parent reports of these difficulties. We conducted sep-
arate MANCOVAs exploring the effect of trauma level (high,
low) on each set of parent or child measures of internalizing and
externalizing behaviors while controlling for social status be-
cause of the known relationship between SES and trauma expo-
sure (e.g. McLaughlin et al. 2011; Turner et al. 2006) (Table 3).
Follow-up ANCOVAs were also conducted for each scale sep-
arately while controlling for SES. Interestingly, SES was not a
significant covariate in any of these analyses; however, trauma
level was significant for both internalizing (F537,=17.544,
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Table 2 Number of Traumatic Events and Psychological Symptoms Correlations (N = 106)
Variables 1 2 3 4 5 6 7 8 9 1 10 11 12 13 1 Mean (SD)
1 Traumatic Events - i i
2 Anxiety 539% ! | 544334
3 Anger 335%  591% - : I 485(4.17)
4 PTSD 543*%  785%  552% i | 6.39(4.72)
5 Dissociation A484%  670%  559%  705% : : 5.65 (3.99)
6  Depression 357%  556%  .684*  .555% A464* - 1 1 3.29(2.58)
7  Depression MFQ 459%  517*%  514*%  .625% 563%  .668* - I I 4.03 (3.01)
8  Internalizing SDQ-C A474%  585%  441*%  619% 498*  .536*  .507* - : : 4.65 (3.15)
9  Externalizing SDQ-C ~ .291*  397*  .522*% 363* 523% 0 411%  425%  332% | 1 5.64(3.27)
"T0 " Tntemalizing SDQ-P 046 186 045 083 084 020 002 253 089 | - T T7285236)
11 Externalizing SDQ-P  -.012  -.021 127 .066 .095 138 .065  .087 .298%* I .208* - I 3.77 (2.78)
12 Internalizing CBCL .084 .085 -.103 013 -.081 -.073 -.054 165 - 112 1 .655%  .246* - 1 48.57 (8.85)
13 Externalizing CBCL 183 .088 182 112 .060 179 068 134 142 I 367  .676%  523* - I 46.28 (8.55)

*Correlation is significant at uncorrected o« =.05

Shading in column 1 indicates correlation is significant after Bonferroni correction for 12 variables correlated with trauma exposure; o =.004

Shading in column 9 indicates correlation is significant after Bonferroni correction for 8 correlations among parent/child measures of internalizing/

externalizing; o =.006

p<.001, nzpartial =.316) and externalizing (F(237,=28.599,
p=.0006, nZ partial = -185) behaviors on the child-report SDQ-C
measure with higher scores in the high trauma group (Table 4).
No significant trauma level effects were found for internalizing
(F2.38)=.692, p=.410, nzpar,m, =.017) or externalizing
(Fo38y=.106, p=.747, nzpa,.,mlz .003) behaviors using the
parent-report SDQ-P. Furthermore, trauma level was not signif-
icant for internalizing (F»35,=1.434, p=.238, nzpm,-alz .035)
behaviors and only trends toward significance for externalizing
(F238=3.901, p=.055, 772,,[,,1,-[,1= .185) behaviors using the
CBCL parent reports.

Discussion

As hypothesized, trauma consistently correlated with psycho-
logical symptoms (Barzilay et al. 2018; Merikangas et al.
2010) as measured by child-report in our community sample
of typically-developing, pre-adolescent children. Correlation co-
efficients revealed all child-report symptom measures were pos-
itively associated with number of traumas experienced, even

Table3 MANCOVAs of Internalizing and Externalizing Measures by

Trauma Level Controlling for SES

Dependent Variable — Effect Wilks’ Lambda  F P

SDQ-Child Intercept  .540 15746  <.001
SES .924 1.520 232
Trauma  .650 9.976 <.001

SDQ-Parent Intercept  .582 13.637 <.001
SES .900 2.113 135
Trauma  .982 347 709

CBCL-Parent Intercept  .155 103.395 <.001
SES .965 .679 513
Trauma  .906 1.964 154

after correction for multiple tests. Moderately strong correlations
were noted between number of traumas and all types of emo-
tional symptoms assessed. Not surprisingly, the highest correla-
tion coefficient linked was between trauma and PTSD offering a
small validity check for the utility of the child response mea-
sures. Taken as a whole these findings suggest that childhood
exposure to traumatic events may be a substantial predictor of
subclinical psychopathology in normally developing children.
Notably, none of the children in this study had previously iden-
tified psychiatric diagnoses by parent report, and very few chil-
dren endorsed psychological symptoms above clinical thresh-
olds (~10%) on the study measures.

The current findings have important practical applications.
Child-reported trauma appears to be a risk factor for developing
psychopathology even before psychological symptoms may be
obvious to parents, teachers, or other observers. Of concern,
people who self-report traumatic events—as opposed to data
obtained from other sources (e.g., parents) —seem to be at par-
ticularly elevated risk for psychopathology (Newbury et al.
2018). Previous research and meta-analyses suggest that sub-
threshold symptoms of specific disorders may predict eventual
clinical diagnoses (Kaymaz et al. 2012; Linscott and van Os
2012; Pietrzak et al. 2013; Wesselhoeft et al. 2013). We found

Table 4  Strengths and Difficulties Questionnaire Descriptive Statistics

Variable Low Trauma High Trauma
n M SD n M SD

Child SDQ

Internalizing 19 3.11 2.355 22 7.23 3491

Externalizing 19 4.32 2.562 22 7.32 3.524
Parent SDQ

Internalizing 20 2.15 1.899 22 2.77 1.950

Externalizing 20 3.80 2.526 22 4.32 3.198
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that self-reported symptoms were positively correlated among
themselves likely reflecting diffuse trauma-related distress that
may not be easily observed by others, but these symptoms are
all reliably linked to level of trauma exposure.

Surprisingly, parent-report measures of internalizing and ex-
ternalizing behaviors did not correlate with trauma histories or
any of the psychological and behavioral symptoms their chil-
dren reported, which would be expected given the literature
(Briggs-Gowan et al. 2012; Evans et al. 2008; Hunt et al.
2017; Vu et al. 2016). Children in our study reported objectively
more symptoms than their parents did, and this was especially
true for children in the high trauma group. We found that trauma
level accounted for 31.6% of the variance in childrens’ internal-
izing behaviors as reported on the child SDQ, consistent with
the literature linking childhood adverse events and internalizing
symptoms (Heleniak et al. 2016; McLaughlin and
Hatzenbuehler 2009; McLaughlin et al. 2009). Of concern, trau-
ma accounted for less than 3.5% of the variance for internalizing
behaviors on both the SDQ-P and CBCL parent measures. Even
for readily observable externalizing behaviors that children may
be reluctant to report, trauma still accounted for 18.5% of the
variance for externalizing behaviors on the SDQ child measure,
but the effect was only half that for parent report measures of
externalizing behaviors. Notably trauma-related psychological
risk does not covary with SES, counter to commonly held as-
sumptions about at-risk youth being synonomous with low in-
come youth.

Regarding our study limitations, we recognize that correla-
tions between child-reported trauma and child-reported symp-
toms have respondent-based shared variance that is not present
in correlations of child-reported trauma and parent-reported be-
haviors; however, child reports of trauma coincided most
strongly with known trauma-related symptoms including
PTSD, anxiety, depression and dissociation, reducing concern
about shared variance. Second, despite collecting data in two
urban clinics, our sample lacks racial diversity. Future research
should include typically-developing children from racially di-
verse communities, as exposure to specific types of traumatic
events has been shown to vary across race/ethnic groups
(Roberts et al. 2011). Finally, we were not able to ask directly
about physical or sexual abuse, so it is possible that these par-
ticular traumas were left out by some children. A complete
trauma screen would be preferable; however, our results were
significant despite the potential omission of an additional trauma
by some children, which suggests that these findings are robust.

Given that traumatic life events are associated with diverse
psychological symptoms in typically-developing children as
young as 9 years old, our findings have clear, real-world impli-
cations. General subclinical psychological distress often predicts
future pathology (McGorry and van Os 2013; Wigman et al.
2013), so we conclude that children who outwardly appear to be
resilient to trauma may still have subclinical symptoms that
would benefit from early intervention. This is a key practical
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application of our findings, because research has shown that
early intervention protects against the effects of trauma
(Roberts et al. 2009) and may be effective in preventing future
diagnosable clinical disorders (Lenz and Hollenbaugh 2015).
However, our findings also suggest that referring traumatized
children to potentially beneficial early interventions may be dif-
ficult. According to our results, children, especially children
who have experienced multiple traumas, have more psycholog-
ical symptoms than their parents are aware of, so we cannot
depend on parents to see the need for therapeutic services for
their seemingly typically-developing children.

In conclusion, we propose that a brief trauma screen ad-
ministered directly to children could help identify those chil-
dren who are at risk for general mental health concerns and
who could benefit from early therapeutic services. We show
that trauma exposure is an efficient and effective marker of
general psychological risk in preadolescent children; there-
fore, trauma screens, such as the one used in this study, could
be implemented during physican visits or in schools. Then
children with notable trauma histories could be referred and
effectively linked to appropriate interventions (Garg et al.
2016) in hopes of reducing psychological issues before they
reach diagnostic thresholds.
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