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Abstract

The impact of an 8.8 magnitude Chilean earthquake on elementary school students’ psychosocial
functioning was assessed along with exposure to adverse childhood experiences (ACEs). Skills
for Life, a national school-based mental health program in Chile, routinely assesses first- and
third-grade students’ psychosocial functioning and classroom adaptation. Students (V= 19,627)
were screened before (2009) and after (2011) the 2010 earthquake with parent-and teacher-report
measures and with a parent-report of four ACEs (family psychopathology, child chronic illness,
family social isolation, father absence). Earthquake exposure was categorized as mild, moderate,
or severe for Chile’s 15 regions. Multilevel models analyzed the unadjusted and adjusted impacts
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of earthquake exposure and ACEs on functioning while clustering for school-and district-level
effects. In covariate-adjusted models, earthquake exposure and three ACEs were significantly
associated with worsened psychosocial functioning; earthquake exposure and all four ACEs were
significantly associated with worsened classroom adaptation. New family psychopathology, B =
1.90, p<.001; chronic illness, B=2.25, p< .001; and severe earthquake impact, B=1.29, p<
.001, held the strongest negative effects on psychosocial well-being. Moderate, B=3.04, p=.011,
and severe earthquake exposure, B=2.53, p=.047, and new family psychopathology, B=1.99, p
<.001, were associated with the worst classroom functioning 1-year postdisaster. Findings suggest
that both exogenous and home-based stressors can have significant consequences for children’s
psychosocial functioning and classroom adaptation, and routine screening helps quantify how
individual students are affected by chronic versus acute stressors.

On February 27, 2010, the sixth-strongest recorded earthquake in history occurred in Chile,
causing more than 500 deaths; the destruction of hundreds of buildings, including schools;
and a blackout that affected most of the country’s population (Earthquake Engineering
Research Institute, 2010; National Institute of Standards and Technology, 2016). With a
magnitude of 8.8 on the Richter scale (8.8 M,,) and an epicenter off the coast of Biobio,

the earthquake was felt by approximately 75% of the country’s population (United States
Geological Survey, 2011). An accompanying tsunami reached heights of more than 95 ft and
caused large-scale destruction and death in several coastal cities (SMS Tsunami Warning,
2018). Media outlets in Chile extensively covered this destruction in addition to the fires,
looting, and widespread evacuations that occurred in some areas of the country (Garfin et al.,
2014). The earthquake struck the night immediately before the start of a new school year,
and, consequently, all schools in the country were closed for weeks.

Exposure to earthquakes has consistently demonstrated negative associations with child
mental health outcomes. In a sample of 62 Nepali children and adolescents exposed to a
2015 earthquake (7.8 M,y) in Nepal, earthquake-related exposures were positively associated
with posttraumatic stress disorder (PTSD) symptoms (Schwind et al., 2018). Similarly, 188
Chinese children and adolescents from areas affected by high levels of exposure to the
2008 Sichuan earthquake (7.9 M,,) reported more mental health problems than their 235
peers in less-exposed areas (Zhang et al., 2010). Following the 2013 Ya’an earthquake in
China (M, 6.6), negative life events were found to mediate the association between PTSD
and depressive symptoms in a sample of 4,137 adolescents near the earthquake’s epicenter
(Jin et al., 2018). The strong evidence base supporting an association between proximity

to a disaster and poorer mental health outcomes in children suggests that developmentally,
children are able to process disaster-related fear and stress and are, therefore, an important
age group to study following disasters.

Studies assessing the impact of the Chilean earthquake have also demonstrated associations
between more severe earthquake exposure and poorer outcomes. Children who experienced
the earthquake in Santiago immediately before starting preschool (7= 698) were found

to have significantly worse developmental problems compared to their peers who started
preschool the year prior (7= 720; Gomez & Yoshikawa, 2017). Garfin and colleagues
(2014) found that students in Biobio (/7= 117) who had been directly exposed to earthquake-
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related violence, injuries, or death were more likely to experience posttraumatic stress
compared to their peers with fewer disaster-related exposures. Although the findings from
cross-sectional studies have supported the negative impact of earthquakes, few studies with
both pre- and postdisaster data exist, thereby limiting the understanding of how children’s
psychosocial functioning changes following disaster exposure. Small sample sizes in prior
studies on earthquakes have also restricted inferences from a population-level, public health
perspective.

Similar to the effects of natural disasters, the harmful psychological effects of adverse
childhood experiences (ACESs) are well established (Centers for Disease Control, 2020).
Over the past two decades, researchers have explored the association between ACEs and
problems with interpersonal relationships, memory, sleep, depression, anxiety, suicidal
behavior, substance use, and chronic medical illnesses in adulthood (Anda et al., 2006;
Bellis et al., 2014; Felitti et al., 1998; Giovanelli et al., 2016; Herzog & Schmahl, 2018;
Leung et al., 2016; Merrick et al., 2017). Most research on ACEs focuses on outcomes in
adults rather than pediatric populations (Struck et al., 2021), and without an understanding
of the near-term effects of childhood adversity, it is difficult to develop interventions that
provide affected children with adequate resources (Hunt et al., 2017).

The smaller number of studies that have explored the impact of ACEs on children and/or
adolescents have shown that recent ACEs (e.g., household instability) are associated with
poorer health in young children and adolescents at the time of assessment (Flaherty et

al., 2013; Kerker et al., 2015). In a sample of young adults, Karatekin (2018) found

an association between retrospectively reported childhood maltreatment or household
instability and current mental health among college students. Additional studies have found
a significant positive association between recent family food insecurity, considered an ACE,
and increased problems with psychosocial functioning in children (Kleinman et al., 1998;
Miller et al., 2008; Murphy et al., 1998).

Understanding the psychological effect of adversity on elementary school-aged children

is particularly important given their growing developmental ability to conceptualize and
cope with stressful events (Gonzalez et al., 2016; Lowe et al., 2020). Similar to the
literature gap on preand postdisaster outcomes, few studies on ACEs have analyzed how
psychosocial functioning changes following a new exposure to adversity (Sweeting et

al., 2020). Moreover, no studies to date have simultaneously explored the impacts of a
large-scale natural disaster along with those related to daily home-based ACEs. Adversity
typically does not occur in isolation from other events. A child exposed to illness or
discord within the home may also be exposed to environmental disasters, and being able to
differentiate the impacts of a range of adverse experiences may help in developing targeted
interventions for affected youth.

To address the small sample sizes and absence of comparisons between exogenous

and individual-level stressors in prior research, the current study longitudinally assessed
exposure to both the 2010 Chilean earthquake and a variety of home-based ACEs in a
sample of 19,627 elementary school students. With a large sample size allowing for more
robust quantitative analyses, our research team sought to address four research questions:

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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(a) Did the 2010 earthquake predict deteriorations in student psychosocial and classroom
functioning? If so, did the earthquake equally affect students in all regions of Chile, or
were there significant regional differences based on proximity to the epicenter?; (b) Did
exposure to individual ACEs predict worsened psychosocial and classroom functioning?;
(c) Did the earthquake and exposure to ACEs uniquely predict worsened psychosocial and
classroom functioning in a covariate-adjusted model?; and (d) What were the psychosocial
and behavioral effects of compounded adversity? Based on prior literature (Garfin et al.,
2014; Goldmann & Galea, 2014), we hypothesized that students living in the regions most
severely affected by the earthquake (i.e., closer to the epicenter) would experience the
highest degree of worsened psychosocial functioning 1-year postdisaster. As no studies of
which we are aware have specifically compared the impact of an exogenous disaster with
those related to individual-level stressors, we had no directional hypotheses as to which
stressor or stressors would have the largest impact.

and procedure

Skills for Life (SFL; called Habilidades para la vigain Spanish) in Chile is one of the largest
school-based mental health programs in the world (Murphy et al., 2017). Administered by
the National Board of Student Aid and Scholarships (Junta Nacional de Auxilio Escolar

y Becas, JUNAEB), a division of the national Ministry of Education, SFL was serving

more than 250,000 Chilean public-school students in more than 1,200 schools in the
country’s most economically disadvantaged communities at the time of the earthquake in
2010 (JUNAEB, 2019). The current study focused on students enrolled in SFL-participating
schools when they were in first grade (2009) and third grade (2011).

Through SFL’s routine programming, elementary school students were screened for
psychosocial problems with one teacher-report measure of classroom behavior (i.e., the
Teacher Observation of Classroom Adaptation Re-Revised for Chile [TOCA-RR]; De la
Barra et al., 2002, 2005; Kellam et al., 1975) and one parent-report measure of overall
psychosocial functioning (Pediatric Symptom Checklist—Chilean Version [PSC-CL]; George
et al., 1995) before (i.e., 2009) and after (i.e., 2011) the 2010 earthquake. Students were
simultaneously screened for selected ACEs, as reported by a parent or caregiver. Parent and
teacher forms are administered in the middle of each academic year, which in Chile begins
around March 1 and ends in mid-December. Program officials in Chile deidentified the data
before sending it to the United States—based team for analysis. The study was approved by
the Institutional Review Board through Mass General Brigham as secondary use, nonhuman
subjects research.

A total of 56,776 students attended an SFL-participating school in 2009. Of these students,
40,174 provided complete data on key baseline measures: 15,006 students were excluded
because they were missing data from 2009 parent-reports of psychosocial functioning (PSC-
CL) and teacher-reports of classroom adaptation (TOCA-RR), and 1,596 students did not
provide data on one or more baseline demographic covariates. Of this first-year sample,
20,420 students did not have a longitudinally matched PSC-CL or TOCA-RR in third grade
(2011). An additional 127 students were excluded for missing third-grade data on covariates.

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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After exclusions, the resulting and final analytic sample consisted of 19,627 students, which
represents 48.9% of students with valid and complete first-grade data. TOCA-RR and
PSC-CL CLA forms were completed on paper by parents or caregivers and input, along with
information on ACE exposure, into an online database by SFL’s mental health professionals
in each school.

One prior publication (Murphy et al. (2014)) used a Skills for Life dataset from 2009

to 2011 that overlapped with the current study but had a distinctly different focus. The
current paper explores the association between earthquake exposure and adverse childhood
experiences with posttest PSC-CL and TOCA-RR scores. Murphy et al. (2014) focused on
the association between PSC-CL and TOCA-RR risk, demographic characteristics, grade
point average, and school attendance.

Psychosocial indicators

Teacher-reported psychosocial functioning: SFL-participating schools annually
administer two validated measures to assess behavioral and psychosocial risk in their
students. The behavioral measure is the TOCA-RR (De la Barra et al., 2002, 2005 De la
Barra et al., 2005), a Spanish translation of the original version of TOCA-R (Kellam et al.,
1975) that was adapted and validated by the SFL team for use in Chile (Cronbach’s as =
.74-.95; George et al., 1995; Leiva et al., 2019). Through an interview, a member of the SFL
local mental health team administers the TOCA-RR to each student’s teacher regarding the
student’s behavior and functioning within the classroom. There are 31 items grouped in six
dimensions that assess the student’s social contact, authority acceptance, emotional maturity,
cognitive achievement, attention and concentration, and activity level. TOCA-RR items

are scored on a Likert scale ranging from 1 (a/most never) to 6 (almost always). Higher
scores on the TOCA-RR indicate more difficulty with classroom and behavioral functioning.
Overall TOCA-RR risk is determined by a combination of the six subscales, each of which
has its specific cutoff score indicating substantial functional difficulty (Guzman et al., 2015).

Parent- or caregiver-reported psychosocial functioning: The SFL program also includes
the PSC-CL (Murphy et al., 2014), an adapted version of the widely-used parent-report
PSC, which has been translated into more than three dozen languages and studied in diverse
populations in the United States and internationally (Massachusetts General Hospital, 2020).
The PSC was adapted for use in Chile (i.e., PSC-CL) and has been one of the SFL’s two
screening measures since the program started more than 20 years ago (George et al., 1995).
The PSC-CL consists of 33 questions used to assess a broad range of psychosocial and
behavioral problems. Reliability testing in Chilean youth yielded a Cronbach alpha value of
.85 (De la Barra et al., 2002, 2005). Items are scored on a Likert scale with three response
options: 1 (neverinunca), 2 (sometimes/a veces), and 3 (very often/muy seguido). Possible
overall weighted scores range from 33 to 99, with higher scores indicating a higher degree of
psychosocial difficulty. A score of 65 or higher on the PSC-CL indicates psychosocial risk
(Guzman et al., 2015).

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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ACEs—The 10 ACEs utilized in the original ACE Study (Felitti et al., 1998) can be
organized into themes of abuse, neglect, and household instability and comprise the most
standardized and traditional measure of ACEs. Recent literature, however, has identified
many additional types of childhood adversity in pediatric populations, such as bullying,
severe illness, or discrimination (Bethell et al., 2017; Oh et al., 2018). After reviewing
measures of ACEs available at the time the program was created, SFL created a concise
measure of childhood adversity in the form of a five-item assessment of background risk
factors (George et al., 1995).

The risk factor questionnaire, called Chilean-ACEs (CLA), was added as a second scale to
the 33-item PSC-CL form to provide additional context for clinical referrals (Guzman et
al., 2011). Four of the items on the CLA are subject to change over time: psychopathology
in a family member, child chronic illness, family social isolation, and father absence (due
to divorce, separation, death, or other circumstances). The population of interest in the
current study was children whose parents or caregivers did not report a given ACE in 2009
(first grade) but did report that ACE in 2011 (third grade), therefore focusing on children
with a newly occurring ACE, also referred to as “exposure” to ACEs, from 2009 to 2011.
This group of children was contrasted with children whose parents or caregivers never
reported a given ACE, no longer reported a previously reported ACE, or reported a given
ACE at both time points. Previous studies of SFL have documented an association between
individual CLA items and standardized academic test scores, grade-point average, school
maladjustment, and overall psychosocial functioning (Guzman et al., 2011; Leiva et al.,
2019; Murphy et al., 2014). PSC-CL and CLA forms were completed on paper by parents
or caregivers and, along with TOCA-RR scores, inputted into an online database by SFL’s
mental health professionals in each school.

Earthquake severity—The severity of the 2010 earthquake’s physical impact was
classified using information published by the Pan American Health Organization (PAHO;
2010). Earthquake severity was categorized as “mild/unaffected,” “moderate,” or “severe,”
based on the level of destruction each region experienced, including loss of lives and damage
to infrastructure (see Figure 1 and Tables 1, 2). Destruction was most severe in the areas
closest to the epicenter and lessened as the distance from the epicenter increased. In the
analyses, severe or moderate exposure levels were contrasted with mild exposure. Many
prior studies have used the proximity to a disaster’s epicenter as a proxy for earthquake
exposure, correlating closer proximity with increased severity of PTSD (Armenian et al.,
2000; Chan et al., 2011; Dell’Osso et al., 2013) and worsened overall mental health (Cao et
al., 2003). To align with this prior evidence base, children’s residential region was recoded
into one of these exposure categories as a proxy for earthquake exposure severity.

Sociodemographic variables—The current study also included variables from
individual student records, including student gender and family participation in Chile’s
Solidario program (i.e., welfare) and/or Sename (i.e., Child Protective Services; CPS).
Welfare and CPS were used as proxies for low socioeconomic status in the current study as
well as in prior studies (Guzman et al., 2015; Murphy et al., 2014).

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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Compounded exposure to adversity—To explore the compounded effect of
microlevel stressors, we created a variable that summed the number of newly reported
ACEs. The resulting variable ranged from zero to three or four new adverse experiences;
we combined three or four new adverse experiences into one category, as the latter category
included very few students and was not robust on its own.

Data analysis

RESULTS

Preliminary data cleaning and all statistical analyses were conducted using SPSS (Version
24.0). Given that we aimed to assess the impact of new ACEs and earthquake exposure
longitudinally, only students with complete data in both years were included in the analytic
sample. Chi-square analyses and ¢tests were conducted to assess baseline differences
between students who did and did not have follow-up data in third grade, and chi-square
analyses were conducted to assess associations between earthquake exposure and newly
reported ACEs. We performed bivariate linear regressions to assess the associations between
baseline covariates and third-grade PSC-CL or TOCA-RR scores to determine which factors
to control for in adjusted models.

Given that our sample comprised 19,627 students clustered within varying districts and
schools in Chile at two assessment points, we conducted multilevel modeling analyses that
controlled for random effects at the district and school level (Peugh, 2010). Unadjusted
models assessed the individual impact of each fixed effect predictor (i.e., earthquake
severity, child illness, family psychopathology, father absence, and social isolation) by
third-grade PSC-CL and TOCA-RR scores while clustering for random district and school
effects. Adjusted models assessed the effects of all significant fixed-effect predictors with
significant predictors of third-grade screening scores in one model. A separate adjusted
model also assessed the effect of compounded adversity on third-grade screening scores.

Participant characteristics

Students in the final sample came from 1,114 schools, 125 school districts, and all 15
regions of Chile. About half (49.2%) of the sample was male, 13.0% had families that were
receiving welfare, and 4.1% had families involved with CPS. In the analytic sample, 3,577
students (18.2%) lived in a region that was mildly affected or unaffected by the earthquake,
10,344 (52.7%) lived in a moderately affected region, and 5,706 (29.1%) lived in a severely
affected region. TOCA-RR scores did not significantly change from 2009 to 2011, whereas
mean scores on the PSC-CL increased (i.e., psychosocial functioning worsened) slightly but
significantly, p <.001, from first to third grade, with a small effect size (i.e., an increase of
0.41 points on PSC-CL), d=0.05.

Students who were lost to follow-up screening in third grade (2011) had significantly
higher baseline PSC-CL and TOCA-RR scores, indicating a higher degree of psychosocial
difficulty relative to their peers. Additionally, they were significantly more likely to be
enrolled in welfare and CPS and had significantly higher proportions of chronic illness,
family psychopathology, and father absence compared with students with follow-up data.

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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Associations between earthquake and ACE exposure

There were no consistent significant associations between earthquake severity and newly
reported ACEs. Of students with new chronic illness from first to third grade, 6.7% lived

in mildly affected regions, 7.6% in moderately affected regions, and 8.0% in severely
affected regions, y2(2, 19,627) = 5.84, p=.054. The highest proportion of new family
psychopathology was found among students with moderate earthquake exposure (6.8%)
relative to mild (5.6%) and severe (6.0%) exposure, )(2(2, 19,627) = 7.78, p=.020, whereas
mild earthquake exposure was associated with the highest proportion of (a) newly reported
father absence relative to moderate and severe exposure (9.4% vs. 8.6% vs. 7.2%), /1/2(2,
19,627) = 15.56, p< .001, and (b) newly reported family social isolation relative to moderate
and severe exposure (14.7% vs. 13.4% vs. 13.9%), y%(2, 19,627) = 3.41, p=.181.

Baseline predictors of third-grade PSC-CL and TOCA-RR scores

First grade PSC-CL score B=0.58, p<.001; gender, B=2.15, p < .001; welfare program
participation, B=1.77, p< .001; and CPS involvement, B = 2.36, p < .001, significantly
predicted third-grade PSC-CL scores and were, therefore, included as additional predictors
in the adjusted models. Similarly, first grade TOCA-RR score, B=0.54, p < .001; gender, B
=9.38, p<.001; welfare program participation, B = 4.65, p < .001; and CPS involvement, B
=12.67, p<.001, significantly predicted third-grade TOCA-RR scores and were included in
adjusted models.

Assessing ACE and earthquake exposure

As shown in Table 3, children with newly reported chronic illness, family psychopathology,
father absence, moderate earthquake exposure, and severe earthquake exposure all had
average third-grade PSC-CL scores that were significantly higher (i.e., worse psychosocial
functioning) than their peers by 1.36-3.02 points in unadjusted models. The same adverse
experiences, with the addition of new family social isolation, were significantly associated
with higher TOCA-RR scores (i.e., 2.30-4.14 points higher).

In the adjusted model predicting third-grade PSC-CL scores, students with new chronic
illness in third grade showed the poorest psychosocial functioning in 2011 relative to their
peers. After controlling for first-grade PSC-CL scores and baseline demographic variables,
students with new reports of chronic illness scored an average of 2.25 points higher

on the PSC-CL in 2011, p<.001, than their peers without this exposure. New family
psychopathology was associated with an average 1.90-point increase in third-grade PSC-
CL scores compared to children without this new ACE. Severe and moderate earthquake
exposure were, respectively, associated with average PSC-CL score increases of 1.29-points,
p<.001, and 0.82-points, p=.017, higher than students with mild earthquake exposure.
Children who no longer lived with their fathers also had significantly poorer psychosocial
functioning in 2011, with PSC-CL scores an average of 1.28 points higher in third grade
compared to their peers.

When predicting third-grade TOCA-RR scores, moderate and severe earthquake exposure,
relative to mild exposure, were significantly associated with the poorest classroom
adaptation. Students from moderately or severely affected areas scored 3.04, p=.011, and

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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2.53, p=.047, points higher, respectively, on the TOCA-RR in third grade compared to
their peers in mildly affected areas. Comparatively, new reports of family psychopathology,
father absence, child chronic illness, and family social isolation were significantly associated
with average third-grade score increases of 1.99 points, p=.001; 1.87 points, p=.001; 1.72
points, p=.002; and 1.42 points, p=.001, respectively.

Compounded exposure to adversity

Among students who were exposed to multiple ACEs from 2009 to 2011, posttest PSC-CL
and TOCA-RR scores were significantly higher relative to their peers with no adverse
experiences, above and beyond the effects of baseline sociodemographic characteristics and
earthquake exposure. Experiencing three or four new home-based stressors (/7= 99) was
significantly associated with an average posttest PSC-CL score 4.14 points higher, p<

.001, than students who did not report new adverse experiences. Similarly, experiencing

one or two new home-based stressors was significantly associated with average posttest
scores 1.14 points, p<.001, and 2.60 points higher, p < .001, respectively, than scores
among children who did not report any new adversity. Comparatively, moderate and severe
earthquake exposure were, respectively, associated with mean posttest PSC-CL scores that
were 0.83 points, p=.016, and 1.30 points, p< .001, higher than reported scores of students
in mildly affected regions. Similar patterns with third-grade TOCA-RR scores existed for
students who experienced two, B=3.89, p<.001, or three or four, B=4.52, p=.031,

new adverse experiences compared to no new adverse experiences. In comparison, children
with moderate and severe earthquake exposure had average TOCA-RR scores that were 3.04
points, p=.011, and 2.53 points, p=.048, higher than their peers.

DISCUSSION

The current study explored the impact of one exogenous natural disaster and four individual-
level ACEs on standardized measures of psychosocial functioning and classroom adaptation
assessed prospectively in a large, longitudinal sample of elementary school students from

all 15 regions of Chile. The severity of earthquake exposure and exposure to three of

the four examined ACEs (child illness, family psychopathology, and father absence) were
consistently associated with significantly worse functioning as measured on posttest PSC-
CL and TOCA-RR scores, both as individual stressors and after adjusting for the relative
contribution of each. These findings suggest that both micro- and macro-level stressors are
relevant to psychosocial and classroom adaptation.

The current paper expands upon the results of an earlier study of the impact of the 2010
earthquake on school children in Chile (Garfin et al., 2014) in several ways. First, the
large sample size in the present investigation provides more confidence in estimating the
magnitude of the earthquake’s psychological effects. Despite the disaster’s major social,
physical, psychological, and financial effects throughout Chile, living in a region severely
affected by the earthquake significantly predicted posttest scores only 1.29 points and
2.53 points higher on the PSC-CL and TOCA-RR, respectively, relative to mildly affected
areas. As hypothesized, students who lived in the most severely affected regions showed
significantly greater impairment in their psychosocial functioning with regard to their

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.
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posttest PSC-CL scores as compared with students who lived in mildly affected regions,
aligning with prior studies (Schwind et al., 2018; Zhang et al., 2010). The small effect sizes
suggest that the earthquake’s impact on students’ psychosocial functioning and classroom
adaptation, as observed by their teachers and parents or caregivers, over a 2-year period was
significant but relatively minor. Although these associations may suggest limited clinical
utility on a case-by-case basis, they provide further value from a public health standpoint
with regard to assessing pediatric resilience in the face of adversity. The findings are
congruent with prior research in a sample of children exposed to Hurricane Andrew in 1992,
who largely displayed resilient functioning despite experiencing a large-scale disaster (La
Greca et al., 2013).

New child chronic illness and family psychopathology were also significantly and strongly
associated with poorer psychosocial functioning in third grade, suggesting that chronic
stressors can have similar and, possibly, even larger negative effects to acute stressors.
With posttest PSC-CL scores ranging from 1.90 to 2.25 points higher among children

with these ACEs in 2011 compared with those without these stressors, chronic home-based
stressors appear to be especially pertinent to children’s psychosocial well-being. Although
our study investigated the impact of nonspecific family psychopathology, previous research
has similarly identified a significant association between poor parental mental health and
psychosocial distress among school-aged children following major earthquakes (Endo et
al., 2007; Juth et al., 2015; Proctor et al., 2007). Given the integral role of parents in
demonstrating effective coping and emotion regulation skills following a disaster, the current
results suggest that any interventions, such as school-based mental health programs, might
be improved by incorporating resilience-based interventions to support both the family
member, such as a parent, as well as the child.

Compounded exposure to home-based stressors was associated with even worse
psychosocial and behavioral functioning above and beyond the effects of earthquake
exposure. Students exposed to three or four ACEs had posttest PSC-CL and TOCA-RR
screening scores that were more than three times higher and nearly twice as high,
respectively, than scores associated with severe earthquake exposure. The substantial
negative effects of these ACEs align with prior research (Turney, 2020) and suggest that
the multiplicity of stressors in a child’s life can be quite detrimental to both psychosocial
and classroom functioning.

This study had several limitations. First, we used students’ proximity to the earthquake’s
epicenter at the regional level as a proxy for earthquake severity. Although this method

is supported by findings from previous studies (Armenian et al., 2000; Chan et al., 2011;
Dell’Osso et al., 2013), it does not account for more specific variations in geographic
location, as earthquake impact may vary even street by street. Additionally, we did not have
access to data on other variables, such as perceived threat and direct exposure to violence,
that may have improved the coding of earthquake severity.

Nearly half of the initial first-year sample did not have follow-up data in 2011, and at-risk
students on both measures in 2009 were more likely to be missing follow-up data compared
to their non—at-risk peers. These students with preexisting ACEs and/or psychosocial
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difficulty may have shown more susceptibility to the impacts of the earthquake but were
not included in the final sample, potentially leading to an underestimate of the earthquake’s
true effect.

Third, the current study was limited in that pretest data were collected 6-9 months before
the earthquake (i.e., mid-2009), and posttest data were not collected until 15-18 months
after the earthquake (i.e., mid-2011). Although a smaller interval pre- and postdisaster
may have permitted a more precise indication of the earthquake’s immediate impact, the
significant longer-term effects reported herein could instead be viewed as evidence for

the strength of these findings. Also, we did not have access to data on these students’
psychosocial functioning over a longer postdisaster period. As such, no observations could
be made about the persistent, longer-term effects of the earthquake or regarding whether
findings would align with the recency model of ACEs, which suggests that adversity is more
closely associated with poor mental health outcomes shortly after a traumatic event than
after a longer period (Dunn et al., 2018).

Finally, the ACEs described in this study were not measured using a standard assessment

of childhood adversity. However, the SFL program has collected data on current social

risk factors in nearly 1,000,000 students over the past two decades, and the CLA has
demonstrated its validity in a number of studies by showing associations between the ACEs
it is designed to assess and poor academic and psychosocial outcomes (Guzman et al., 2011,
Leiva et al., 2019; Vargas et al., 2019). Given these prior findings and the strength of the
findings on ACEs exposure in the current study, it seems likely that the results would hold if
another measure of ACEs was used in place of the CLA.

Despite these limitations, this longitudinal study of nearly 20,000 students in a national
sample from Chile explored heretofore unexamined issues following a major natural
disaster. Although most previous research on ACEs has focused on the long-term
consequences of childhood adversity, the present study demonstrates their more near-term
effects, whether from a time-limited situation, such as an earthquake, or a chronic situation,
such as managing an ongoing illness. Resilience-based skills that address both internal
and external stressors, particularly those that involve children’s family members, may

be especially relevant given the increasing awareness of how often traumatic events
simultaneously occur in children’s lives. Routine screening in schools can identify how
individual children are affected by chronic versus acute stressors and serve as a guide for
how to individualize treatment plans.
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Magallanes "

FIGURE 1.
Earthquake severity coding. Note. V= 19,627. This figure depicts a map of Chile labeled

with its 15 regions. There are concentric circles around Biobio, located in the middle of
the country, indicating the epicenter of the earthquake. The map is adapted from https://
commons.wikimedia.org/wiki/File:Chile_municipalities.png, which is in the public domain

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.


https://commons.wikimedia.org/wiki/File:Chile_municipalities.png
https://commons.wikimedia.org/wiki/File:Chile_municipalities.png

Page 18

Dutta et al.

Author Manuscript

"L29'6T =N BION

0SZ  ®Bl0dBULIRd pUR BOLIY

9% SopY 077
9/6 saue|ebe
9T uashy
18/ sofe] so
112 oqwinbo)d

89€'C olqolg  G19'9  uenjodonain ofenues /T eLRdRlY

€8¢'T a|ne 5. ejuRONRIY  GBT ejsebejoiuy

G50'c  sulbBiH.0 1162 osferedieA  €2€ goedese]

u uoIired0 u uoIired0 u uoIired0

(902G = u)aeres (PPe'0T = U)ol BPOIN  (£2G'E = U) peloayeun/p|iiN

9J9A3S J0 ‘a1elapow ‘pjiw se suolfal GT S,3]1yD Jo Buipod Alanss axenbyueg

T31avl

Author Manuscript Author Manuscript

Author Manuscript

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.



Page 19

Dutta et al.

Author Manuscript

500 =p 70
0'8

299 =@ 8T
80€ = @ 00
607 = @ g0
08L =@ (34
y1€ = L0
azis 19143 (%)

20ua BJ4Ip dno J6-usemiag

¢ 31avl

Author Manuscript

8.8
Sv'8

Author Manuscript

8T'vS
8/'€S

6'¢S
6y

§'ee
L'Te

4
4

Lyt
42

8'0S
4514

%

T8€'0T
€18'8

v.5'9
812'9

L00'C
110°C

9/8°C
€6L'C

v92'T
96.
189¢

156'C

L16'6
059'6

3100S HY-VOOL
apesb pig
apeJb isT
81008 710-0Sd
apesb pig
apesb IsT
uonejosi AjiweS
apesb pig
apesb IsT
aouasqe Jayre
apesb pig
apesb IsT
Ssau||l [ewusw AjiweS
apesb pig
apesb IsT
ssaull! pIyo
30V

jus1d1081 S80IAIBS QmEm:m.w apelB-pig

1wa1d1031 S82IAISS QmEm:m.w apelB-1sT

FL2HEPIOS 31D apesB-pig
LOHEPIOS 814D 8pelB-sT
19A3] 8peID
afewa
aeIN
Japus9
sons1sIoeIeyd d1ydelbowsq

a|qelre/

a|dwres jeuipnyibuoj ayl Jo SansLIBIdRIRYD

Author Manuscript

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.



Page 20

Dutta et al.

"SOIAIBS 9A1D3104d EEUQ

‘wesboud EE_Q\Smv

"pasinalay-uoneldepy LO0ISse|D JO UONBAISSAO J8Udeal = HY-VOOL ‘UBS|IUD-1SI08UD WoldWAS dLjeIpad = 10-0Sd *£29'6T =N BI0N

00 =p 8T'0
azis 19y (%)

90U BJ4Ip dno Jb-usemiag

Author Manuscript

81'9¢ 8S'LL
¢09¢  OV'LL
as N % u

Author Manuscript

apesb pig
apelb IsT
a|qelren

Author Manuscript

Author Manuscript

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.



Page 21

Dutta et al.

100" > &7 ‘A[9Anoadsal ‘€6°8 PUB TE 7/ 819M JOLIISIP PUB [00YIS 10 SBIELUIISS SOUBLIEA 108)49 Eo_u%w_»N

“T00° >d ‘//°0/ 01 G/ /T Woiy pabuel 1011ISIp pu. [00YIS 10§ SBIBLIIISS BOUBLIEA 108)J8 wopuey,

"T00° >d ‘Ajannoadsal ‘260 pue £2°T 819M 1OLISIP PUB 00YDS 10} SIRWIS3 SOUBLIEA 103449 Eoucmmh

"T00" > ‘€G'2 01 0G'T W04} pabues 10LIISIP PUB [00YIS 104 SAILLUIISS SOURLIBA 109449 wopuey
‘Joedwi axenbyiies pliw Yim paiseluod alam 1oedwi axenbyies a1anss pue 8@_%0_\,_Q
“JUBLUIBAJOAUI S3OIAIBS 8AN0810.d PIIYD pue ‘alejjam ‘1apush ‘se100s Bulussids apeiB-1sily 10§ Pa|10u0d Ajjeuonippe sjapow paisnipe v,

‘pasIAay-ay—Uoiieldepy WOOISSe|D JO UOIRAISSAO J8Udeal = Yy-YDOL ‘UOISIBA Uea|IyD-1SIPoay) woldwAsS aueIpad = 19-0Sd 210N

1000 999067 1€€ [9zZ'850] ¢vT 100> TZ96T'6T evv [zee'szTl  0£T uore|os! [e190s Ajiwey MoN

700 85'68T'6T 8v'e [e6'2'280] /8T T00°> €0'9z€'6T 96+% [15v'G6'T]  €ce B0UasSqe Jaype) MaN
T00° 9.82T'6T 9z¢ [8T'e'6L01 66T 100> 6969¢6T +v9S [85G'0Lc]l Ty ABojouredoyohsd Ajiwey moN
200 eeser'et S0t [e8¢'190l 2LT 100> egese'sT 6§ [ors'wvel  LL€ ssaul|! PIIYd MaN
) €9°'€0T 10C [e0G'e00] €5C  LE00 69'TTT ere Lwo'tzol  vee joedwi 8xenbyuies 1ensS
I ov/8 09z [leeszrol voe  €T0 1866 voz [19°280] Lre  oRoedwl enbyves areiapopy

81005 ¥Y-VOOL
L0T zrely'eT 19T [¥90°'900-] 620 uoneost [eroos Ajiwey meN

T00'> 8T/6S'6T /89 [v9T'T60] 82T 7T00'> GO'Z9S'6T 609 [08T'z60] 9T a0Uuasqe Jayle) MaN

100> vEEYS6T €06 [1€2'6y'T] 06T TOO'> OT¥2S'6T 99TT [eve‘vvel €67  ABojoyredoyohsd Ajiwes maN

100> ETTES'6T 99TT [e9228T] Gzz 100> 9€205'6T T18€l [99e'srel  1Tee ssau|l PlIyd MaN
100>  92'/6 19¢  [0o0z'ss0l 62T TOO'>  E€TVOT 99v  [26'2'0zT] 80¢ 1oedwi axenbyes a1anss
Lo 6868  cee levr'sTol zeo  TOO v956 05t [zez'vo0] gy oWoRdw! penbuynes areiapopy
81005 T10-0Sd
d p ! 1D %S6 | d P } 1D %6 | S101Ips.d
unmm:.__u< JPeBnipeun

s|apou [ane|HNW pajsnipe pue paisnipeun ul $3100s [e100s0yaAsd TTOZ 4O SI0RIPId

€31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Trauma Stress. Author manuscript; available in PMC 2022 November 28.



	Abstract
	METHOD
	Participants and procedure
	Measures
	Psychosocial indicators
	Teacher-reported psychosocial functioning
	Parent- or caregiver-reported psychosocial functioning

	ACEs
	Earthquake severity
	Sociodemographic variables
	Compounded exposure to adversity

	Data analysis

	RESULTS
	Participant characteristics
	Associations between earthquake and ACE exposure
	Baseline predictors of third-grade PSC-CL and TOCA-RR scores
	Assessing ACE and earthquake exposure
	Compounded exposure to adversity

	DISCUSSION
	References
	FIGURE 1
	TABLE 1
	TABLE 2
	TABLE 3



