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Abstract

Background—Adverse childhood experiences (ACE) including childhood abuse and trauma
increase depressive symptoms. The role of resilience and how it interacts with both ACEs and the
potential development of depressive symptoms, including how race and ethnicity moderate these
effects, are much less studied. The aims of this study were to examine: 1) whether there is a dose-
response relationship between trauma and depressive symptoms; 2) whether early trauma affected
European Americans (EA) and African Americans (AA) in a similar fashion; and 3) whether
resilience mitigates the effect of trauma.

Methods—The present study comprised a cross-sectional study of subjects from a longitudinal
cohort. All subjects were 19 years or older with traumatic experiences prior to age 18. Subjects
were assessed for depressive symptoms as well as resilience.
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Results—In 413 subjects enrolled, ACEs were significantly associated with depression severity
in a dose-response fashion (p<0.001). Notably, AAs had lower depression scores at low to
moderate levels of ACEs than EAs, but reported comparable levels of depression with severe
exposure to ACEs (plnteraction=0.05). In both EAs and AAs, young adults with high and medium
levels of resilience showed less depressive symptoms compared to those with low resilience
(p<0.05).

Limitations—to consider are the cross-sectional design, possibility of other confounders, and
potential for recall bias of this study.

Conclusion—While ACEs were significantly associated with severity of depression in a dose-
response fashion, higher resilience mitigated the impact of childhood adversities on depressive
symptoms in young adults. The results are encouraging, and guides research for therapeutics to
boost resilience.
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adverse childhood experiences; depressive symptoms; resilience; race/ethnicity

Introduction

Adverse childhood experiences (ACES), characterized by childhood maltreatment and
household dysfunction, have been associated with multiple physical health impairments in
adulthood, including heart disease, obesity and type 2 diabetes. (Felitti et al., 1998) Trauma
exposure during early life has also been related to mental health issues later in life, including
depression (Schulz et al., 2014; Wingo et al., 2010; Youssef et al., 2013b) and suicidality
(YYoussef et al., 2013a). For example, Youssef et al. found that childhood trauma exposures
were significantly associated with both depressive symptoms and suicidal ideation in 1488
military personnel and veterans while controlling for the effects of combat exposure and
posttraumatic stress disorder (PTSD) (Youssef et al., 2013b). Resilience, defined as qualities
that enable one to thrive in the face of adversity, (Connor and Davidson, 2003) has been
negatively associated with depressive symptoms and suicidal ideation, suggesting a
protective effect (Youssef et al., 2013a; Youssef et al., 2013b). However, the role of
resilience and how it interacts with both ACEs and the potential development of depressive
symptoms, including how race and ethnicity moderate these effects, are much less studied.

The aims of the present study were to examine the following: 1) whether there is a dose-
response relationship between number of trauma exposure in early life and depressive
symptoms in young adulthood; 2) whether early trauma affected European Americans (EA)
and African Americans (AA) in a similar fashion; and 3) whether resilience mitigates the
effect of early trauma on the development of depression.

Methods

Subjects

The present study comprised of subjects from a longitudinal cohort that was established in
1989 to study the development of cardiovascular risk factors. All the subjects were recruited
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from the southeastern United States, who met the following criteria: (1) aged 5 to 16 years at
the onset of the study; (2) African or European ancestry; and (3) healthy based on parental
report or the child's medical history. Participants were classified as AAs if both parents
reported being of African heritage and they considered themselves and their child to be AA,
black, or Afro-American. Participants were classified as EAs if both parents reported that
they were of European ancestry and they considered themselves and their child to be EA,
white, or Caucasian, and not of Hispanic, Native American, or Asian descent. The study
design and selection criteria have been described previously (Su et al., 2015).

At visit 15 (initiated at 2008), all subjects were 19 years or older and their traumatic
experiences prior to age 18 were assessed by using the ACE questionnaire. Of 432 who were
enrolled at visit 15, 413 completed the ACE questionnaire, including 192 EAs (99 males and
93 females) and 221 AAs (93 males and 128 females). There were no demographics
differences (including age, gender, and ethnicity) between subjects who were included in the
analysis (N=413) and those excluded (N=19) due to missing values. The Institutional
Review Board at the Medical College of Georgia had given approval for the study. Informed
consent was provided by all subjects or by parents if subjects were <18 years.

Demographics Measurements

Demographic data were collected. Childhood socioeconomic status (SES) was assessed by
Hollingshead Four Factor Social Status Index on the basis of parental education level and
occupation. (Hollingshead, 1981). The Hollingshead scores ranged from 14 to 66, with a
higher value indicating a higher SES.

Assessment of Adverse Childhood Experiences—The assessment of participants'
exposure to ACEs covered the first 18 years of their lives. The ACE questionnaire consists of
28 items divided into 3 categories and 10 subscales, including childhood abuse (emotional,
physical and sexual), neglect (emotional and physical), and growing up with household
dysfunction (substance abuse, mental illness, domestic violence, criminal household
member, and parental marital discord). The definition of ACEs has been described
previously. (Su et al., 2015) The ACE score (the number of 10 ACE subscales reported) was
used to assess the cumulative effect of multiple ACEs, by classifying respondents into four
groups: no exposure (0 ACEs, n=126), mild (1-2 ACEs, n=157), moderate (3-4 ACEs, n=75)
and severe (=5 ACEs, n=55) exposure.

Assessment of Depressive Symptoms—The Beck Depression Inventory (BDI) was
used to assess depressive symptoms, a standardized scale providing a continuous measure of
depressive symptoms. (Beck et al., 1996) This self-report instrument includes 21 items.
Participants rate the severity of each symptom from 0 to 3. It has been used extensively in
community samples and has satisfactory test-retest and internal consistency reliability.

Assessment of Resilience

Resilience was assessed using the Connor Davidson Resilience Scale (CD-RISC), which is a
25-item self-reported instrument that measure the ability to cope with stress and adversity,
such as self-confidence, self-efficacy, self-control, optimism and spirituality/autonomy.
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(Connor and Davidson, 2003) The items are scored on a five-point Likert scale, ranging
from “not true at all” (scored 0) to “true nearly all the time” (scored 4). The scale rates
participants over the past month with a total score of the CD-RISC varying from 0 to 100,
with higher scores reflecting higher resilience.

Statistical Analysis

Results

All analyses were done using STATA software. Sociodemographic variables were
characterized with descriptive statistics (t-test for continuous traits and x 2-test for
categorical traits). Multiple linear regression models were used to estimate the associations
of ACE scores and resilience (CD-RISC scores) with depressive symptoms (BDI scores).
Covariates included age, race, sex, BMI and childhood SES (Hollingshead index). The
ethnicity and gender differences were further tested by including the interaction of ACE
scores with race and sex, respectively. Statistical significance required a two-sided p-value
of <0.05. We conducted a priori power calculation using the G*Power software. (Faul et al,
2009) At a two-tailed a. level of 0.05, the required sample size was N=408 to achieve a
sufficient power of 0.8 for identifying an effect size as small as 0.027 (Cohen ). Therefore,
the current study (N=413) should have sufficient power to identify small to medium effects.

A total of 413 subjects were included in the present study. The mean age (£SD) was
28.3+3.1 (age range: 19.4 — 36.8). Table 1 presents the descriptive characteristics of the
subjects by ethnicity and gender. African Americans (AA) had significantly greater BMI and
lower childhood SES than European Americans (EA) (p<0.001). Men had lower BMI than
women (p=0.003). The mean score on the BDI (xSD) was 6.7+7.7, with a minimum of 0 and
a maximum of 39. The mean score on the CD-RISC (£SD) was 75.5+13.9, with a minimum
of 27 and a maximum of 100. No significant differences on the BDI score or CD-RISC score
were found between AAs and EAs, or between men and women.

Prevalence of ACEs

The prevalence of each individual ACE subscale and ACE scores are shown in Table 2, with
the lowest prevalence of physical neglect (9.0%) and the highest prevalence of parental
marital discord (38.7%). Compared to women, men reported much higher rate of
experiencing physical neglect during childhood (15.1% vs. 3.6%). Significant racial
differences are evident in some of the ACE subscales (Table 2). Approximately 1 in 3 EA
respondents reported that they lived with a household member who was mentally ill or
attempted suicide, a rate twice as high as the rate reported by AA respondents (35.4% vs.
17.2%). However, AA respondents reported higher rates of other ACE subscales than EA
respondents. For example, 1 in 8 AA respondents reported experiencing physical neglect as
a child, a rate 2 times higher than the rate reported by EA respondents (12.2% vs. 5.2%). AA
respondents also reported higher rates of (a) witnessing domestic violence (24% vs. 17.2%),
(b) a household member who went to prison (21.3% vs. 9.9%) and (c) parental marital
discord (47.1% vs. 29.2). Overall, the prevalence of any ACE event is relatively higher in
AAs than that in EAs (73.3% vs. 65.1%, p=0.07). In summary, 69.5% of respondents
reported at least one exposure to ACEs, with mild (1-2 ACEs), moderate (3-4 ACEs), and
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severe (=5 ACEs) exposure to ACEs representing 38.0%, 18.2% and 13.3%, respectively
(Table 2). The prevalence of ACE scores was not significantly different between men and
women, although men showed a higher rate of severe exposure to ACEs than women (16.6%
vs. 10.4). AAs had a relatively higher prevalence of moderate and severe exposure to ACEs
compared to EAs (21.3% vs. 14.6% and 14.9% vs. 11.4% respectively).

Effects of ACEs on depressive symptoms

The effects of each individual ACE on depressive symptoms are shown in Table 3 by gender
and race. This table presents beta coefficients from regression models in which BDI score
was regressed on one ACE, controlling for age, gender, race, BMI and childhood SES.
Seven of ten ACEs were significantly associated with reports of higher depressive symptoms
in both men and women, as well as in EAs and AAs. Women were more vulnerable to
emotional neglect compared to men (beta coefficients: 8.0 vs. 2.5; interaction p=0.02), while
men reported higher depressive symptoms than women if some household member went to
prison (beta coefficients: 5.2 vs. 1.1; interaction P=0.03). The most frequently experienced
ACE - parental marital discord — was not related to depressive symptoms in any gender or
race group. The impacts of ACEs on depressive symptoms were generally stronger in EAS
than in AAs for a given ACE, although they were not statistically different.

However, the cumulative effects of ACEs on depressive symptoms were significantly
different between EA and AA respondents (interaction p=0.05). As shown in Table 4, after
controlling for age, gender, BMI and childhood SES, the EA participants who reported mild,
moderate, and severe exposure to ACEs (1-2, 3-4, 5+) had an average increase of 2.1, 7.3
and 11.1 points on BDI scores compared to those with no exposure to ACEs (p=0.05, <0.001
and <0.001 respectively), while the AA participants at the same ACE exposure levels
showed an average increase of 0.8, 3.3 and 12.6 points on BDI scores compared to their
counterparts without ACEs (p=0.5, 0.02 and <0.001 respectively). There was no significant
gender-by-ACE interaction, suggesting that the cumulative effect of ACEs on depressive
symptoms was similar between men and women.

Role of resilience

We next examined the role of resilience in the relationship between ACE exposure and
depression. For a visual conceptualization of the interaction between childhood adversities
and resilience, we divided resilience into 3 categories based on the percentile of the CD-
RISC score: high resilience: CD-RISC score >75th percentile, medium resilience: CDRISC
score >25th percentile and <75th percentile, and low resilience: CD-RISC score <25th
percentile. We found a significant interaction between ACE scores and resilience on
depressive symptoms (p<0.05). Given similar levels of childhood adversity exposure, in both
EAs and AAs, the high and medium resilience group had lower BDI scores compared to the
low resilience group (Figure 1), suggesting that resilience mitigates the tendency for
developing depressive symptoms in young adults with a history of childhood adversities.
There is no three-way interaction of race, ACE scores and CD-RISC scores on depressive
symptoms, indicating that resilience is a protective factor in both EA and AA populations.
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Discussion

This study has several findings that were expected, and some that were not. We found that
exposure to ACEs was significantly associated with severity of depression in a dose-
response fashion. Along the same lines, given similar levels of childhood trauma exposure,
young adults with high and medium levels of resilience showed less depressive symptoms
compared to those with low resilience, as previously reported in both active duty service
members and veterans (Youssef et al., 2013b). Our results replicated and generalized
previous findings to the civilian young adult population.

However, an interesting finding in this study is that depression was only markedly higher in
AAs with severe ACEs but not in mild or moderate ACESs; showing a significant interaction
by race (p=0.05). AAs in general have less depressive scores at low to moderate level of
ACEs than EAs, except for the severe exposure to ACEs where both races where more
comparable in the severity of depression.

Our results are consistent with previous literature in several ways. For example, in a
community-based ethnically diverse cohort of young adults in South Florida, Turner and
Lloyd observed that AA had generally experienced more adverse events than other ethnic
groups but showed relatively lower prevalence of depressive disorder. (Turner and Lloyd,
2004) In a longitudinal survey in young adults, Schilling et al. found that when racial/ethnic
differences exist, young EAs consistently exhibit greater vulnerability to ACEs. (Schilling et
al., 2007) One possibility is the potential social or cultural differences in resilience between
two ethnic groups. (Rutter, 1996)

However, the overall resilience scores are not different between two ethnic groups. Further
adjustment for resilience scores didn't change the results, suggesting that this racial/ethnic
difference may not be attributable to the social or cultural differences in resilience. Another
possible explanation is that individuals from minority backgrounds may be less willing to
disclose mental health symptoms, which are often stigmatized in AA communities. (2001)
However, it is of note that AAs exhibited high depressive scores that were comparable to
EAs as the number of stressful childhood events exceeds 5 or more, suggesting that high
level of cumulative stress can have fairly equivalent negative effect on mental health for both
AAs and EAs.

The protective role of resilience against stress and depression has been reported previously.
For instance, a cross-sectional study of 792 predominantly African American men and
women found that resilience moderated depressive symptom severity in individuals exposed
to childhood abuse or other trauma (Wingo et al., 2010). Consistent with these findings, we
also observed a significant interaction between ACE scores and resilience on depressive
symptoms. In both EAs and AAs, young adults exposed to severe ACEs but with high levels
of resilience showed less depressive symptoms compared to those with low resilience,
suggesting that resilience mitigates the tendency for developing depressive symptoms in
young adults with a history of childhood adversities.

There are several limitations to consider when interpreting the results of this study. First,
given the cross-sectional design, the results cannot be interpreted in a cause-effect fashion,
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but only associations can be shown. Second, due to the observational design, the possibility
of other potential confounding factors cannot be totally eliminated. Third, the potential
effect of timing of traumatic experiences could not be examined, because information of the
specific age of childhood trauma were not collected. Forth, the potential for recall bias of
past childhood experiences is inevitable in this type of study. However, good test-retest
reliability of recall of past childhood trauma, and stability over time has been shown (Dube
et al., 2004). Examination against documented cases of childhood trauma showed that
inconsistencies are likely to be due to under-reporting rather than over-reporting of the
trauma (Della Femina et al., 1990; Dube et al., 2004; Hardt and Rutter, 2004).

Conclusion

While exposure to ACEs was significantly associated with depression severity, higher
resilience mitigated the impact of childhood adversities on depressive symptoms in young
adults. AAs exposed to low to moderate level of ACEs had less depressive symptoms than
EAs while at high level of stress they exhibited similar severity of depression compared to
EAs. This study provides useful information in the clinical assessment of patients with ACE
and depression. The results of our study are encouraging, and guides further research for
promising therapies to boost resilience and potentially decrease depressive symptoms.
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. ACEs are associated with depression severity.
. AAs had lower depression at low to moderate levels of ACEs than EAs.
. But AAs and EAs had comparable levels of depression with severe
exposure to ACEs.
. High and medium levels of resilience mitigated the impact of ACEs on

depressive symptoms in young adults.
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Figure 1. Depressive symptoms according to ACE scores by Conner-Davidson resilience scale
(total score <25t percentile, >25t and <75 percentile, and =75t percentile) and race
(European American or African American)
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