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ABSTRACT

Obijective: Resilience is a multidimensional phenomenon encompassing both internal
traits and external protective factors that allow individuals to thrive in circumstances of
chronic stress. Childhood experiences of physical or psychological maltreatment are
chronic stressors and represent major risk factors for the development of psychiatric
disorders later in life. Teaching of emotional coping strategies is an integral part of
treatments for many of these disorders, such as anxiety and depression. The association
between traumatic experiences and emotional regulation is thought to be mediated in part
by the limbic system, and emotional regulation may be represented positively by trait
resilience or negatively by feelings of guilt or shame. We sought to investigate the value
of resilience in predicting psychiatric symptoms in victims of childhood maltreatment, as
well as examine the association between the resilience and limbic emotional regulation.
We hypothesized that trait resilience would be a protective mediator in the relationship
between childhood maltreatment and psychiatric symptoms, while limbic dysfunction,

guilt and shame would be negative mediators of this relationship.



Method: A total of 439 adult participants completed measures of childhood exposure to
psychological and physical maltreatment. The participants’ current limbic health was
assessed using the Limbic System Checklist, trait resilience was assessed using the
Resilience Scale, emotional regulation was assessed using the Personal Feelings
Questionnaire, and psychiatric symptoms were assessed using the Symptoms
Questionnaire.

Results: Limbic dysfunction and trait resilience predicted the severity of psychiatric
symptoms above and beyond exposure to various forms of childhood maltreatment.
Feelings of shame contributed significantly to the prediction of psychiatric symptoms in
female participants, while feelings of guilt contributed significantly to the prediction of
psychiatric symptoms in male participants. Positive associations between limbic
dysfunction and feelings of guilt and shame were found in all participants, while negative
association between limbic dysfunction and trait resilience was found in female
participants only.

Conclusions: Resilience was found to be a protective mediator in the relationship
between psychological and physical childhood maltreatment and later psychiatric
symptoms, and such mediation was found to be associated with limbic health and
emotional regulation. Gender differences were found in the presentation of psychiatric
symptoms and negative emotions. Future research should expand assessments to examine

a wide range of childhood traumatic experiences and limbic structural pathologies.
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Despite the accumulating evidence linking stress to neurobiological dysfunction
in the limbic system and other parts of the brain (Teicher et al., 2003; Nemeroff, 2004;
Lanius, 2007; McFarlane, 2010; Pitman et al., 2012), little research has been done to
investigate the moderating effect of resiliency on limbic dysfunction (Hoge, Austin and
Pollack, 2007; Maier, 2010; Daniels, 2012). This study was designed to examine the
association of resiliency with limbic dysfunction in individuals with experiences of
childhood psychological or physical maltreatment within the ecological model
(Bronfenbrenner, 1979; Belsky, 1993). The ecological model describes multiple levels of
interaction that affect human behavior. Within the individual level, there are biological
factors, gender, cognition, and emotional characteristics. These individual characteristics
exist within the microsystem level, which consists of the social environment of the
family. Broader exosystem and macrosystem variables take into account the surrounding
neighborhood and school environment, as well as cultural attitudes. To understand the
interaction between childhood maltreatment, resilience, and psychiatric outcomes, we

examined variables at the microsystem level and then at the individual level.

Childhood Maltreatment
Types and Prevalence
Childhood maltreatment encompasses four major categories: a) physical abuse,
defined as non-accidental bodily injury; b) sexual abuse, defined as unwanted sexual
contact or attempted contact; c) emotional abuse, defined as persistent opposition to basic

emotional needs; d) neglect, defined as failure to provide minimum care or supervision



(Barnett et al., 1993; Cicchetti & Toth, 2005). According to the U.S. Department of
Health and Human Services (2010), an estimated 688,251 children experienced
maltreatment in 2010, a rate of 9.2 per 1,000 children. Among such individuals, 78.3%
experienced parental or caretaker neglect, 17.6% experienced physical abuse, 9.2%
experienced sexual abuse, 8.1% experienced emotional abuse, and 2.4% experienced
medical neglect; Girls comprised 51.2% of the maltreated children (U.S. Department of
Health and Human Services, 2010).

Across high-income nations, annual rates for childhood abuse range from 4 - 16%
for physical abuse and 4 - 9% for emotional abuse (Gilbert et al., 2009). Variations in
abuse reporting can be partly attributed to differences in abuse definitions, methods of
analysis and characteristics of the sample population (Andrews et al., 2004). In addition,
studies have shown that government agencies often underestimate the true prevalence of
abuse (Cicchetti & Toth, 2005; Gilbert et al., 2009). A study of self-reported childhood
maltreatment in Eastern and Southeastern United States found 4 to 6 times greater
prevalence of abuse as compared to Child Protection Services’ records (Everson et al.,
2008). A study of childhood experiences in Ontario, Canada reported that only 5% of
physically abused and 8% of sexually abused children had interactions with Child
Protection Services in the area (MacMillan, Jamieson and Walsh, 2003).

Racial and gender disparities in experiences of childhood maltreatment have also
been reported. Analysis of a national child abuse database found greater prevalence of
physical abuse in African American, Asian/Pacific Islander, and multiracial children, and

greater mortality rates due to physical abuse in Native American, African American,



Asian/Pacific Islander, and Latino children than Caucasian children (Dakil, Cox and
Flores, 2011). The study also found that Native Americans were less likely to report
physical abuse, and Latino children were less likely to receive support services in
response to physical abuse in comparison to other racial groups (Dakil, Cox and Flores,
2011). Analysis of 16,000 participants of the National Violence Against Women Survey
found that females who experienced childhood physical abuse were significantly more
likely to develop physical and mental health conditions in adulthood compared to their
male counterparts; in addition, females who experienced such abuse were more likely to
have used antidepressants in the recent past, while males who experienced such abuse
were more likely to have used illicit drugs in the recent past (Thompson, Kingree and

Desai, 2004).

Mental Health Consequences

Clinical epidemiology of childhood abuse has been demonstrated in many patient
samples. Compared to the general population, patients with the following conditions have
reported greater prevalence of childhood abuse: major depression (Kendler, Karkowski
and Prescott, 1999; Weiss, Longhurst and Mazure, 1999), post-traumatic stress disorder
(Breslau et al., 1998; McQuaid et al., 2001; Alim et al., 2006), somatization disorder
(Morrison, 1989; Pribor et al., 1993; Saxe et al., 1994), schizophrenia (Shearer et al.,
1990; Norman & Malla, 1993; Zanarini et al., 2002) and bipolar disorder (Hyun,
Friedman and Dunner, 2000). Abused children are also at greater risk for adjustment

difficulties that manifest through substance abuse (Windle et al., 1995; Moncrieff et al.,



1996; Langeland & Hartgers, 1998), cognitive delay and learning difficulties (Koenen et
al., 2003) and aggression and juvenile offending (Fergusson & Lynskey, 1997; Schuck &
Wisdom, 2001).

MacMillan et al. (2001) studied a sample of 7,016 adult men and women in
Ontario, Canada and found that individuals with history of childhood physical or sexual
abuse exhibited greater symptoms of anxiety and depression. Teicher et al. (2006) found
greater anxiety, depression and anger-hostility symptoms in individuals who had reported
childhood emotional or physical abuse compared to those who had not reported such
abuse. Individuals who had reported combined childhood emotional and physical abuses
exhibited higher symptom scores compared to individuals who had reported a single type
of abuse.

Comorbidity between psychiatric disorders and alcohol and substance abuse have
been consistently demonstrated (Kessler et al., 1997). Sociobehaviorally, children who
have experienced maltreatment tend to have earlier exposure to alcohol and heavier use
of alcohol than non-abused children (Young-Wolff, Kendler, Prescott, 2012). In addition,
studies have shown that behavioral effects extend cross-generationally, as individuals
with history of childhood maltreatment are more likely to demonstrate antisocial
behavior, poor parenting, child maltreatment towards their own children (Schury &

Kolassa, 2012).



Neurobiological Consequences

The neurodevelopmental impact of childhood maltreatment has been investigated
in animal and human studies (Sapolsky, McEwen and Rainbow, 1983; Sapolsky et al.,
1990; Bremner et al., 1997; Teicher et al., 2003). Grassi-Oliveira, Ashy and Stein (2008)
reviewed human neurodevelopmental consequences that include limbic irritability,
frontal lobe and cerebellar vermis dysfunction, and reduced hippocampal volume. This
study found neurohumoral consequences in the stress response and hypersensitivity of the
Hypothalamic-Pituitary-Adrenal (HPA) axis. Repeated exposure to childhood trauma has
been associated with the kindling phenomenon of over-sensitizing the limbic system
(Van der Kolk and Saporta, 1991). In animals, repeated stimulation of limbic neurons
leads to lower thresholds for neuron firing (Wasterlain, Morin and Jonec, 1982). This
kindling phenomenon has been implicated in lowering the threshold for psychological
vulnerability to subsequent traumas (Van der Kolk, McFarlane and Weisaeth, 1996).

The limbic system, whose major structures consist of the hippocampus and the
amygdala, has been associated with various consequences of childhood maltreatment
pertaining to emotional expression and cognition (Grassi-Oliveira, Ashy and Stein,
2008). Teicher and colleagues (1993) developed a paper-and-pencil scale for the
diagnosis of limbic dysfunction and used the scale to demonstrate positive associations
between childhood maltreatment and symptoms of limbic abnormality. In one study,
adults with a history of childhood emotional or physical abuse exhibited greater limbic
irritability than those with no abuse. Adults with combined childhood emotional and

physical abuses exhibited higher rates of limbic symptoms compared to individuals who



had reported a single type of abuse (Teicher et al., 2006). Limbic irritability has been
positively correlated with psychiatric symptoms of anxiety, depression, and anger-
hostility (Anderson et al., 2002).

Studies of hippocampal volume in adults with a history of childhood abuse have
found 18% reductions in hippocampal volume for adults with major depression
(Vythilingam et al., 2002), 16% reductions in hippocampal volume for adults with
borderline personality disorder (Driessen et al., 2000), and 12% reductions in
hippocampal volume for adults with post-traumatic stress disorder (Bremner et al., 1997).

Pitman et al. (2006) conducted a study of hippocampal volume in identical twin
veterans, one combat exposed and one non-combat exposed to explore the previously
noted smaller hippocampal volume in people with PTSD. He found that while veterans
with PTSD had smaller hippocampal volume, their identical, non-combat exposed twin
without PTSD also had smaller hippocampal volume. Thus, he concluded that small
hippocampal volume may represent an antecedent risk factor for PTSD rather than a
development that occurs subsequent to trauma.

A variety of explanations have been proposed as mediating factors for the
findings in hippocampal morphology in traumatized individuals, which include substance
abuse (De Bellis et al., 1999), HPA axis overload (Grassi-Oliveira, Ashy and Stein,
2008), and genetic susceptibility (Caspi et al., 2002).

Multiple studies have examined the limbic system’s role in projecting diverse
afferent inputs to regulate the HPA axis, which leads to the release of glucocorticoids.

Children who have been maltreated have elevated salivary, plasma, and urinary cortisol



levels (Grassi-Oliveira, Ashy and Stein, 2008). These increases in glucocorticoids have
been correlated with a maladaptive hippocampus (Teicher et al., 2006).

The amygdala, a major limbic structure, has been implicated in regulating the
emotional response to stressful stimuli. In rats, damage to the central, lateral or basal
nuclei of the amygdala led to the inability to cope with a conditioned fear stimulus
(Amorapanth et al., 2000). In humans, exposure to images of fearful stimuli, as well as
neutral stimuli that became acquired triggers of fear, were associated with increased
activation of the amygdala (Ochsner et al., 2002; Ochsner et al., 2004). Such studies
provide evidence for the amygdala’s involvement in both real and perceived fears (Phelps
and LeDoux, 2005). Active coping strategies related to emotional regulation of amygdala
responses are an integral part of treatment for psychological disorders such as anxiety and

depression (Phelps and LeDoux, 2005).

Resilience

Definition

Rutter (1985) described resilience as “the positive pole” in the spectrum of human
responses to adversity. Resilience refers to descriptive characteristics, such as positive
self-esteem and self-control and external, environmental factors, such as family and
educational support, which allow the individual to successfully adapt to stressful
situations (Werner, 1984; Rutter, 1985; Luthar, Cicchetti and Becker, 2000). Rutter
(1987), Werner and Smith (1992) and Garmezy (1991) identified a core set of protective

factors that have guided resilience measurements and interventions. Broadly, these



factors fall under the categories of individual temperament, family cohesion, and external
support (Hoge, Austin and Pollack, 2007). Temperamental factors include intelligence
(Zimrin, 1986) and sociability (Luthar, 1991). Factors pertaining to family cohesion
include parental attentiveness and feelings of warmth (Garmezy, 1993). Factors
pertaining to external support include guidance from teachers and adult relatives (Werner,
1989). As aresult of increased emphasis on developmental interventions, researchers of
resilience theory have sought to align more closely with neurobiology in order to study
the epigenetics and neurology underlying the individual’s resilience and to help
determine the course of society’s interventions (Hoge, Austin and Pollack, 2007).
According to Ungar (2011), this new wave of resilience research facilitates discussions
where “neurophysiologists are arguing for the better design of neighborhoods” (p. 3).

Several studies investigated children growing up with risk factors and found that
resilience plays an important role in predicting social and mental health outcomes.
Garmezy (1973) studied children of schizophrenic mothers in Minnesota and found that a
significant proportion of the study sample had achieved academic and social successes
despite exposure to the genetic and environmental risk factors of having a parent with
schizophrenia. A decade later, Garmezy and colleagues found that the majority of
children in the at-risk sample had grown to become well-adjusted adults (Garmezy,
Masten and Tellegen, 1984). Examination of social risk factors was conducted by Rutter
(1979), who studied children on the rural Isle of Wright, England who reported chronic
stressors including poverty, parental discord, parental criminality and parental

psychopathologies. Rutter found that a quarter of the children demonstrated qualities,



such as good temperament, self-mastery, and self-efficacy despite living in the presence
of multiple stressors (Rutter 1979). Werner (1982) conducted a 30-year epidemiological
study of individuals in the working-class community of Kauai, Hawaii that followed their
developments from birth to adulthood. Werner found that among the group who spent
their childhoods in adverse family conditions, such as witnessing domestic violence or
having a parent with mental illness, over one-third grew to be competent and well-

adjusted adults (Werner, 1982; Werner & Smith, 1992).

Resilience and Neurobiology

Evidence suggests that there is a malleable relationship between the brain and
resiliency, which can be altered by experience and neuroplasticity. Experiencing control
over a stressful situation may lead to inhibition of the limbic stress response, providing
greater resilience in future situations (Maier, 2010). In addition, accumulating evidence
has linked early stress exposure to hippocampal remodeling (Teicher et al., 2006). The
hippocampus, which contributes to the formation of episodic memory, contains a high
concentration of glucocorticoid receptors and is highly plastic during childhood, leading
to its association with flashbacks, anxiety and PTSD (Breslau et al., 1998; McQuaid et
al., 2001; Alim et al., 2006).

In a study of 132 college students, Campbell-Sills, Cohan and Stein (2005)
identified trait resilience as a protective factor in the relationship between childhood

emotional neglect and present psychiatric symptoms. In a study of 70 DSMV-1V PTSD



patients, Daniels et al. (2012) found trait resilience to be a significant negative predictor

of PTSD symptoms for patients who had reported severe childhood trauma.

Social Hostility and Neurobiology

Two prior studies have examined resilience in the context of shame and guilt.
Ginzburg et al. (2006) applied the Abuse-Related Beliefs Questionnaire, a measure of
negative self-perception with subscales of guilt and shame, to individuals with
experiences of childhood sexual abuse and found psychiatric symptoms to be positively
correlated with the variables of guilt, shame, resilience and negatively correlated with
psychiatric symptoms. Uji, Kitamura and Nagata (2011) used the Resilience Scale and
the Test of Self-Conscious Affect, a measure of guilt and shame, in a study of 447
Japanese university students and found resilience to be negatively correlated with shame
and positively correlated with emotional detachment.

Other studies have associated trauma with various descriptions of detrimental
self-perception. The prevalence of self-blame has been studied within populations of
battered women (Clements, Sabourin and Spiby, 2004) and women with childhood sexual
abuse (Liem and Bowdewyn, 1999). Campbell-Sills, Cohan and Stein (2005) investigated
a model of trait resilience, personality dimensions and psychiatric symptoms in a sample
of college students; they found trait resilience to be negatively correlated with
neuroticism, a personality dimension that has been correlated with negative emotions, as
well as, psychiatric symptoms of anxiety and depression (Brown, Chorpita and Barlow,

1998; Bienvenu & Stein, 2003). Kling, Ryff and Essex (2003) found that high scores in
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neuroticism were correlated with negative self-perception. Neurologically, the amygdala
has been implicated in the processing of hostile social stimuli. Recently, Michl et al.
(2012) conducted a pilot fMRI study of brain activations, finding specific areas of
activation mainly in the amygdala and the temporal lobe in response to feelings of guilt
and shame. In addition, female participants demonstrated activations solely in the
temporal lobe in response to guilt, while male participants demonstrated additional
activations in the frontal and occipital lobes (Michl et al., 2012).

Prior fMRI studies used facial expressions of contempt and disgust as
representations of interpersonal hostility. Sambataro et al. (2006) found greater activation
of the amygdala in response to contemptuous expressions compared to expressions of
disgust or neutral expressions. Aleman and Swart (2008) studied sex differences in such
activations and found that women displayed stronger frontal and temporal lobe activation
in response to contemptuous expressions by the opposite sex rather than by the same sex;
however, overall, men responded more strongly than women towards contemptuous

expressions.

Specific Aims
The present study used the ecological model of psychosocial resilience and
neurological development to investigate psychiatric outcomes in people who experienced
childhood psychological or physical maltreatment. Using survey data from a broad, non-
clinical population (n = 439), potential interactions between limbic health, resiliency, and

mental health symptoms were investigated. The goals of the project were to determine
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the consequences of childhood maltreatment on limbic dysfunction and emotional
regulation and to evaluate the potential use of trait resilience as a protective factor in the
relationship between childhood maltreatment and adult mental health.

The investigation was guided by the following hypotheses:

1) Reports of childhood maltreatment will be negatively correlated with resilience and
positively correlated with limbic dysfunction, guilt, shame and psychiatric symptoms.

2) Participants reporting maltreatment from both parents will have significantly more
limbic dysfunction, guilt, shame and psychiatric symptoms than participants reporting
only maternal or paternal maltreatment.

3)  Limbic dysfunction will be negatively correlated with resilience and positively
correlated with guilt, shame and psychiatric symptoms.

4)  The relationship between childhood maltreatment and young adult psychiatric

symptoms will be mediated by limbic dysfunction, trait resilience, guilt and shame.

Methods
Participants
As shown in Table 1, the sample consisted of 439 participants (239 females, 200
males), ranging in age from 18 to 69 years old with a mean age of 27 years old. The
average participant was a non-Hispanic White, unmarried college student at a large,
urban university in the Northeastern United States, whose self-reported socioeconomic

status was middle or upper-middle class.
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Table 1

Demographic Statistics of Participants

Frequency Percent

Gender
Female 239 54.4
Male 200 45.6
Total 439 100.0
Class
Lower 8 18
Working 44 10.0
Middle 187 426
Upper Middle 166 37.8
Upper 30 6.8
Unknown 4 9
Total 439 100.0
Education
High school 73 16.6
grad
Trade/technical 1 2
school
Some college 206 46.9
Associates 6 14
degree
Bachelor's 85 194
degree
Some graduate 16 3.6
training (no
degree)
Master's Degree 29 6.6
Professional or 20 4.6
doctoral degree
Unknown 3 T

Total 439 100.0



Table 1 (Cont.)

Frequency Percent
Ethnicity
Non-Hispanic 264 60.1
White
African, Black, or 16 3.6
African-
American
Asian or Asian- 53 12.1
American
Latin, Hispanic, 24 5.5
Central American
Other {Pacific 23 5.2
Islands,
Multiethnic}
Indian Peninsula 42 9.6
Native/Aboriginal 7 1.6
American
Middle Eastern 8 1.8
Unknown 2 5
Total 439 100.0
Marital
status
Married 74 16.9
Divorced 23 5.2
Separated 2 5
Single 337 76.8
Unknown 3 7
Total 439 100.0
Age
Minimum 18
Maximum 69
Mean 27.22
Std. Deviation 12.63

14



Procedure

Recruitment of participants was undertaken by students in an undergraduate
research methods psychology course in a large urban university in the Northeast.
Protocols of the project were reviewed and approved by the university’s Institutional
Review Board. Participants signed two copies of the informed consent form, kept one
copy and submitted the other. Participants were informed that they could skip any
questions that they felt uncomfortable answering, and that they could stop answering the
questionnaire at any time. In addition, participants were provided with telephone numbers
for counseling resources they might contact if they wished to speak about any of the
sensitive topics that they were asked to recall as part of their participation. After their
participation, participants were given a debriefing form that detailed the purpose of the
questionnaire, as well as provided with information about the study and how to obtain
their results.

All surveys were collected anonymously. Participants’ data were entered into the
computer using the assigned study numbers. The research was conducted in compliance

with all American Psychological Association Guidelines and state and federal laws.

Measures
Participants were asked to provide answers to the following sets of questions:
Demographic Questionnaire. Information regarding sex, age, ethnicity, marital

status, socioeconomic status, and education level were obtained.
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Conflict Tactics Scales-Parent-Child (CTSPC, Straus & Hamby, 1997). The
CTSPC is a 44-item questionnaire that measures the frequency of conflict tactics that fall
under the broad subscales of negotiation tactics, psychological aggression, and physical
aggression employed by the participant’s parents during the self-described “worst year”
of the participant’s childhood. For each tactic witnessed or reported by the participant,
participants reported frequencies ranging from 0 (“never happened”) to 6 (“more than 20
times”). These numbers were summed to obtain the overall scores for each conflict
subscale. The CTSPC has shown good construct and discriminant validity and good
reliability, with internal consistencies ranging from .79 to .95 (Straus & Hamby, 1996;
Ashy, 2003).

Resilience Scale (RS, Wagnild & Young, 1993). The RS is a self-reported
questionnaire dealing with self-acceptance and personal competence (e.g. “I usually take
things in stride”; “I am friends with myself”; “I feel that I can handle many things at a
time”). Originally consisting of 25 items, the version employed in this study is a
shortened, 10-item questionnaire derived from a factor analysis performed by Neill and
Dias (2001). Participants respond to each question on a scale of 1-7, with 1 being
“Strongly Disagree,” 4 being “Neutral,” and 7 being “Strongly Agree.” The RS has
demonstrated good construct validity with adaptation outcomes such as morale and life
satisfaction along with high reliability, with r = .91 for the whole scale (Wagnild &
Young, 1993). A review of resilience instruments by Ahern and colleagues (2006) found
RS to be the most suitable instrument to study resilience in young adults due to its

confirmation in multiple studies.
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Limbic System Function Questionnaire (LSCL-33, Teicher, Glod, Surrey and
Swett, 1993). The LSCL is a 33-item, self-reported scale that asks participants to rate
how frequently they experience various forms of limbic irritability, consisting of visual
disturbances, somatic disturbances, dissociative disturbances, hallucinatory events, and
automatisms. The LSCL is a non-invasive method of measuring temporolimbic
functioning and has been correlated with the Dissociative Experiences Scale and the
Hopkins Symptoms Checklist (Teicher, Glod, Surrey and Swett, 1993). Participants are

99 ¢

asked to describe the lifetime frequency of limbic events as occurring “never,” “rarely,”
“sometimes,” or “often.” A score of 0, 1, 2, or 4 is assigned for each item (0 = never; 4 =
often). A total score for all 33 items is calculated, along with factor scores for sensory,
somatic, behavioral, and mnemonic disturbances. In prior studies, normal adults have
exhibited total LSCL-33 scores lower than 10, while patients diagnosed with Temporal
Lobe Epilepsy have exhibited total LSCL-33 scores in the range of 23 to 60 (Anderson et
al., 2002). The LSCL-33 has shown high test-retest reliability, with r = .92 for the whole
scale and .78 to .86 for subscales (Teicher, Glod, Surrey and Swett, 1993; Ashy, 2003).
Symptom Questionnaire (SQ; Kellner, 1987). The SQ is a 92-item true/false scale
measuring four symptom subscales (depression, anxiety, anger, somatic) and four well-
being subscales (content, relaxed, friendly, somatic well-being). The SQ has been
validated in crossover drug trials, where it discriminated between the effects of
antianxiety drugs and placebos (Kellner et al, 1974; Kellner et al, 1979), and in a normal

population, where the various symptoms were found to correlate with a life events scale

(Kellner et al, 1983). The test-retest reliability of the subscales in various studies was r =
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0.71 for anxiety, r = 0.95 for depression, r = 0.77 for somatic, and r = 0.82 for hostility
(Kellner, 1987; Ashy, 2003).

Personal Feelings Questionnaire (PFQ; Harder, 1997). The PFQ is a 22-item
measure that assesses expressions of shame and guilt by presenting several feelings
associated with negative self-perception. Responses range from a scale of 1 (“you never
experience the feeling”) to 4 (“you almost continuously feel the feeling”). Two scales,
one for shame and one for guilt, are produced from the questionnaire. The PFQ has
shown good internal consistency and construct validity with convergent and discriminant

personality dimensions (Harder & Zalma, 1990).

Data Analysis

T tests were performed to determine whether differences in demographic
variables (sex, age, ethnicity, marital status, social class, and education level) were
present in any of the main variables to be studied (childhood maltreatment history,
psychiatric symptoms, resilience score, guilt and shame assessments, limbic rating).

Pearson correlations were performed to test Hypotheses 1 and 3. Several
ANOVAs were performed to test Hypothesis 2. Based on the bivariate Pearson
correlations, regressions were used to determine the relative contributions of the predictor
factor (childhood maltreatment) and mediating factors (resilience score, limbic rating,
guilt and shame assessments) to psychiatric outcomes for the whole sample, as well as

separately by gender. The final decision regarding the input of predictor variables into
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regression analysis was guided by prior literature as well as preliminary correlational

analyses.

Results

Table 2 provides descriptive statistics for the major variables studied in the
sample. Tables 3 and 4 provide descriptive statistics for the major variables for female
and male participants, respectively. These analyses show that participants reported
incidences of parental psychiatric and physical aggression comparable to samples in
previous studies (Polcari & Teicher, 2000). Furthermore, limbic ratings are comparable to
previous non-clinical samples (Teicher, Glod, Surrey & Swett, 1993), and reports of
anxiety, depression, somatization and hostility are comparable with levels previously

reported in non-clinical samples (Kellner, 1987).
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Table 2

Descriptive Statistics for All Variables for Whole Sample

Std.

Mean  Deviation
ctsmepsy  7.11 6.47
ctsfcpsy 6.90 5.81
ctsmcphy  5.58 8.83
ctsfcphy  4.41 7.29

LSCL 53.08  13.27
rs_sum 55.18 11.21
PFQ 2.58 0.65
shame

total

PFQ guilt  2.60 0.68
total

tsymptoms 86.31 17.51
sganx 22.02 4,74
sqdep 23.01 5.48

sghostil 21.24  4.93
sgsoma 20.10 4.45

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmephy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqsoma
= somatization.
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Table 3

Descriptive Statistics for All Variables for Females

Std.

Mean  Deviation
ctsmcpsy  7.39 6.49
ctsfcpsy 6.31 5.42
ctsmephy  5.40 8.69
ctsfcphy 3.49 5.97

LSCL 53.74 1183
rs_sum 55.83 9.81
PFQ 2.70 0.63
shame

total

PFQ guilt  2.68 0.68
total

tsymptoms 87.96 16.41
sganx 22.57 4.49
sqdep 2356 5.32

sghostil 21.26  4.47
sgsoma 2056  4.39

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmephy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqsoma
= somatization.
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Table 4

Descriptive Statistics for All Variables for Males

Std.

Mean  Deviation
ctsmcpsy  6.74 6.46
ctsfcpsy 7.66 6.22
ctsmcphy  5.81 9.02
ctsfcphy 5.59 8.58

LSCL 5225 14.88
rs_sum 5436  12.74
PFQ 2.43 0.64
shame

total

PFQ guilt 2,51 0.66
total

tsymptoms 84.24 18.65
sganx 21.32 4.96
sqdep 2232 5.62

sghostil 21.20 5.48
sgsoma 19.51 4.47

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmephy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqsoma
= somatization.
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As shown in table 5, t-tests revealed significant gender differences in several
study variables. Male participants reported greater incidences of paternal psychological
aggression and paternal physical aggression. Female participants reported greater levels
of guilt and shame. In addition, female participants reported greater levels of anxiety,
depression, somatization and total psychiatric symptoms. No significant gender
differences were found on other variables.

Table 5

T Test Results for All Variables, with Gender as the Independent Variable

t P

ctsmcpsy 0.92 0.36
ctsfcpsy -2.09 0.04
ctsmcphy -0.42 0.67
ctsfcphy -2.65 0.01
LSCL 1.04 0.30
rs_sum 1.22 0.23
PFQ

shame 4.03 0.00
total

PFQ guilt

total 2.36 0.02
tsymptoms 1.97 0.05
sganx 2.45 0.02
sqdep 2.10 0.04
sghostil 0.11 0.91
sgsoma 2.22 0.03

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmcphy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqgsoma
= somatization.
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To test Hypothesis 1 (that exposure to childhood maltreatment will be negatively
correlated with resilience and positively correlated with limbic dysfunction, guilt, shame
and psychiatric symptoms), several correlations were performed. Tables 6, 7 and 8
provide correlation matrices for the entire sample as well as separately by gender.

As shown in Table 6, psychological and physical aggressions from either parent
were significantly positively correlated with all psychiatric symptoms in the overall
sample. In addition, psychological and physical aggressions from either parent were
significantly positively correlated with limbic dysfunction and negatively correlated with
resilience. Paternal and maternal psychological aggressions, as well as maternal physical

aggression, were significantly positively correlated with the shame and guilt indices.
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Table 6

Correlations Between Childhood Experiences of Aggression and Major Study Variables

ctsmcpsy Ctsfcpsy ctsmephy  ctsfephy

LSCL 28%* 21%* 31** 23**
rs_sum -11%* -.15* - 16** -21%*
PFQ 24%* 13* 14* .07
shame

total

PFQ guilt 19** 12* 14* .06
total

tsymptoms 25%* 21%* 19** 18**
sganx 20%* 19** A13* 16**
sqdep 25** 21%* 19** 14*
sghostil 24** 18** A13* 16**
sgsoma 20*%* A15* 22%* 18**

*p<0.05; **p<0.01

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmephy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqgsoma
= somatization.
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In females, as shown in Table 7, psychological and physical aggressions from
either parent were significantly positively correlated with all psychiatric symptoms and to
limbic dysfunction. Paternal and maternal psychological aggression, as well as paternal
physical aggression, were significantly negatively correlated with resilience and
positively correlated with the shame index. Paternal and maternal psychological
aggressions, as well as maternal physical aggression, were significantly positively

correlated with the guilt index.
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Table 7

Correlations Between Childhood Experiences of
Aggression and Major Study Variables in Females
ctsmcpsy Ctsfcpsy ctsmephy  ctsfephy

LSCL 31** 25%* 24** A7*
rs_sum -.14* -.22%* -.12 -21**
PFQ 28%* 19* 10 .03
shame

total

PFQ guilt 27** 19* A7* .06
total

tsymptoms 33** 29%* 24%* 22%*
sganx 27** 24** A7* 19*
sqdep 32%* 28** 24%* 18*
sghostil 31** 25** 18* 22%*
sgsoma 25%* 23** 22%* 18*

*p<0.05; **p<0.01

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmephy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqgsoma
= somatization.

In males, as shown in Table 8, paternal and maternal physical aggressions were
significantly positively correlated with somatization but uncorrelated with other
psychiatric symptoms. Paternal and maternal psychological aggressions were
uncorrelated with any psychiatric symptoms. Psychological and physical aggressions
from either parent were significantly positively correlated with limbic dysfunction. Only

paternal and maternal physical aggressions were significantly negatively correlated with
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resilience. Paternal and maternal physical aggressions, as well as maternal psychological
aggression, were significantly positively correlated with the shame index. No forms of

aggression were correlated with the guilt index in male participants.

Table 8

Correlations Between Childhood Experiences of Aggression and Major Study Variables
in Males

ctsmcpsy Ctsfcpsy ctsmephy  ctsfephy

LSCL 247%* 19* 38** 30**
rs_sum -.08 -.07 -.19* -.20*
PFQ 18* 12 21* A7*
shame

total

PFQ guilt .06 .06 A1 .09
total

tsymptoms A15* A15* A15* 19*
sganx 10 16* .09 18*
sqdep 15* 16* 15* 15*
sghostil 16* 10 .08 13
sgsoma 12 .08 23* 24*

*p<0.05; **p<0.01

Note: ctsmcpsy = maternal psychological aggression; ctsfcpsy = paternal psychological aggression;
ctsmcphy = maternal physical aggression; ctsfcphy = paternal physical aggression; LSCL = limbic
dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt total = guilt index;
tsymptoms = total psychiatric symptoms; sganx = anxiety; sqdep = depression; sghostil = hostility; sqgsoma
= somatization.
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To test Hypothesis 2 (that participants exposed to maltreatment from both parents
will have significantly more limbic dysfunction, guilt, shame and psychiatric symptoms
compared to participants exposed to a single category of maltreatment), several one-way
ANOVAs were performed to test for differences among participants who had reported
maternal aggression only, paternal aggression only, or aggression from both parents.
Tables 9, 10 and 11 provide ANOVA analyses for the whole sample, male participants
and female participants, respectively. No significant differences in the study variables
were found for female participants when comparing maternal maltreatment, paternal
maltreatment, or maltreatment by both parents.

As shown in Table 9, analysis of the whole sample revealed significant
differences in limbic dysfunction (F = 5.966, df = 2,307 p = .003), shame (F = 4.395, df =
2, p =.013) and guilt (F = 3.382, df = 2, p = .035). Tukey post-hoc comparisons revealed
significantly greater limbic dysfunction in participants who had reported maltreatment
from both parental figures (M =54.1, sd = 12.51, p = .002) compared to those who had
reported only paternal maltreatment (M = 44.05, sd = 8.81). In addition, participants who
had reported maltreatment from both parental figures scored higher in shame (M = 2.62,
sd = .63, p =.010) and guilt (M = 2.63, sd = .66, p = .031) than participants who had

reported only paternal maltreatment (M = 2.19, sd = .52; M = 2.24, sd = .54).
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Table 9

ANOVA Results of All Variables by Parental Sources of Maltreatment

Group
F p Differences

LSCL 5.97 0.00 3>2
rs_sum 0.67 0.51

PFQ 3>2
shame 4.40 0.01

total

PFQ guilt 338 004 3>2

total

tsymptoms ~ 2.96  0.05

sganx 220 0.1
sqdep 2.72 0.07
sghostil 1.80 0.17
sgsoma 3.04 0.05

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame
index; PFQ guilt total = guilt index; tsymptoms = total psychiatric symptoms; sqanx =
anxiety; sqdep = depression; sghostil = hostility; sqgsoma = somatization.

30



In males, as shown in Table 10, analyses revealed significant differences in limbic
dysfunction (F = 4.356, df = 2, p =.015) and guilt (F = 5.128, df = 2, p =.007). Tukey
post-hoc comparisons revealed that limbic dysfunction was significantly higher in
participants who had reported maltreatment from both parents (M = 53.32, sd = 13.49, p
=.012) compared to participants who had reported only paternal maltreatment (M = 40.7,
sd = 7.78). In addition, male participants who had reported maltreatment from both
parents scored higher in guilt (M = 2.55, sd = .62, p = .016) compared to male

participants who had reported only paternal maltreatment (M = 1.98, sd = .57).

Table 10

ANOVA Results of All Variables by Parental Sources of Maltreatment in Males

Group
F p Differences
LSCL 4.36 0.02 3>2
rs_sum 48 0.62
PFQ 3.58 0.03
shame
total
PFQ guilt 5.13 0.01 3>2
total
tsymptoms 1.79 0.17
sganx .86 0.43
sqdep 2.15 0.12
sghostil 1.00 0.37
sgsoma 1.65 0.20

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt
total = guilt index; tsymptoms = total psychiatric symptoms; sqanx = anxiety; sqdep = depression; sghostil
= hostility; sgsoma = somatization.
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Table 11

ANOVA Results of All Variables by Parental Sources of Maltreatment in Females

Group
F Sig. Differences

LSCL 1.58 0.21

rs_sum 0.87 0.42

PFQ 1.57 0.21

shame

total

PFQ guilt 0.32 0.73

total

tsymptoms 1.53 0.22

sganx 1.79 0.17

sqdep 1.15 0.32

sghostil 0.92 0.40

sgsoma 1.61 0.20

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt
total = guilt index; tsymptoms = total psychiatric symptoms; sqanx = anxiety; sqdep = depression; sqhostil
= hostility; sgsoma = somatization.

To test Hypothesis 3 (that limbic dysfunction will be negatively correlated with
resilience and positively correlated with guilt, shame and psychiatric symptoms), Tables
12, 13 and 14 provide correlation matrices for the entire sample as well as separately by
gender. As shown in Table 12, limbic dysfunction was significantly positively correlated
with shame, guilt and all psychiatric symptoms in the overall sample. In females, as
shown in Table 13, limbic dysfunction was significantly negatively correlated with
resilience and positively correlated with shame, guilt and all psychiatric symptoms. In
males, as shown in Table 14, limbic dysfunction was significantly positively correlated

with shame, guilt and all psychiatric symptoms.
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Table 12

Correlations Between Limbic Dysfunction and Major Study Variables

PFQ PFQ
shame guilt
LSCL rs_sum total total tsymptoms  sganx sqdep sghostil ~ sgsoma

LSCL - -0.05 0.43**  0.33** 0.50** 0.45**  0.43**  0.37**  0.50**
rs_sum o -0.21**  -0.12*  -0.24** -0.18**  -0.33** -0.17** -0.22**
PFQ o 0.65**  0.39** 0.37**  0.40**  0.26**  0.32**
shame
total
PFQ guilt - 0.32** 0.32**  0.36**  0.23**  0.22**
total
tsympto . 0.92**  0.91**  0.87**  0.84**
ms
sganx o 0.80**  0.74**  0.72**
sqdep _ 0.71**  0.69**
sghostil _ 0.61**
sgsoma -

*p<0.05; **p<0.01

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt
total = guilt index; tsymptoms = total psychiatric symptoms; sqanx = anxiety; sqdep = depression; sghostil

= hostility; sqgsoma = somatization.
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Table 13

Correlations Between Limbic Dysfunction and Major Study Variables in Females

PFQ PFQ
shame guilt
LSCL  rs_sum total total  tsymptoms sganx  sqdep  sghostil  sgsoma
LSCL -.16* A1 30**  53** A8** A3+ 3@** 54**
rs_sum -27** -.15* -.36** -30** - 44%k 8% - 22%*
PFQ B4**  Ap** A6**  A4x*x 35** 37
shame
total
PFQ guilt 36%* 37 38**  30** .20%*
total
tsymptoms - 92%* 91%* .85** .83**
sganx - J9** 2% g1
sqdep _ J0** .66**
sghostil . 58**
sqsoma -

*p<0.05; **p<0.01

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt
total = guilt index; tsymptoms = total psychiatric symptoms; sqanx = anxiety; sqdep = depression; sqhostil
= hostility; sgsoma = somatization.
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Table 14

Correlations Between Limbic Dysfunction and Major Study Variables in Males

PFQ PFQ
shame guilt
LSCL rs_sum total total tsymptoms  sganx sqdep sghostil ~ sgsoma

LSCL - 0.02 0.46**  0.37** 0.48** 0.43** 0.43**  0.36**  0.45**
rs_sum - -0.18* -0.10 -0.16* -0.11 -0.25**  -0.09 -0.25**
PFQ _ 0.64**  0.27** 0.22* 0.32**  0.19* 0.23*
shame
total
PFQ guilt - 0.26** 0.23** 0.32**  0.15* 0.21*
total
tsymptoms - 0.92** 0.91**  0.89**  0.86**
sganx - 0.79**  0.76**  0.72**
sqdep _ 0.74**  0.71**
sghostil _ 0.65**
sgsoma _

*p<0.05; **p<0.01

Note: LSCL = limbic dysfunction; rs_sum = trait resilience; PFQ shame total = shame index; PFQ guilt

total = guilt index; tsymptoms = total psychiatric symptoms; sqanx = anxiety; sqdep = depression; sghostil

= hostility; sqgsoma = somatization.
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Based on the bivariate Pearson correlations calculated for Hypotheses 1 and 4,
several multiple regressions were performed to test Hypothesis 5 (that the relationship
between childhood maltreatment and young adult psychiatric symptoms will be
moderated by limbic dysfunction, trait resilience, guilt and shame). Tables 15 and 16
display the linear multiple regression analyses used to determine the relative
contributions of the predictor variables (forms of childhood maltreatment) and mediator
variables (limbic dysfunction, trait resilience, guilt and shame) to the outcome variables
(psychiatric symptoms).

In females, as seen in Table 15, total scores for psychiatric symptoms were
regressed on all forms of parental aggression in the first step, limbic dysfunction in the
second step and trait resilience, shame and guilt in the third step. These variables
accounted for 43.1% of the variance in total psychiatric symptoms (R? = .431, p = .000).
Maternal psychiatric aggression demonstrated significant effects on psychiatric
symptoms in the first step (B = .539, p = .024) but no longer contributed significantly
once limbic dysfunction was added in the second step (B = .677, p = .000). Shame (B =
6.006, p =.003) and resilience (B = -.334, p =.001) contributed significantly to the third

step.
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Table 15

Linear Multiple Regression Model for the Prediction of Total Psychiatric Symptoms in

Females
Variable B p F p
Step 1 o o
014 722 .00
Maternal psychological aggression (.54 (.02
Paternal psychological aggression 037 022
Maternal physical aggression 0.11 052
Paternal physical aggression 0.14 0.59
Step 2 o .
031 16.87 .00
Limbic dysfunction 0.61 0.00
Step 3 . .
043 17.17 .00
Trait resilience -0.33 0.00
Shame index 6.01 0.00
Guilt index 1.09 0.3

In males, as seen in Table 16, total scores for psychiatric symptoms were

regressed on paternal physical aggression in the first step, limbic dysfunction in the

second step and trait resilience, shame and guilt in the third step. These variables account

for 32.1% of the variance in total psychiatric symptoms (R* = .321, p = .000). Paternal

physical aggression demonstrated significant effects on psychiatric symptoms in the first

step (B =.393, p =.011) but no longer contributed significantly once limbic dysfunction

was added in the second step (B =.398, p =.000). Resilience (B =-.510, p =.000) and

guilt (B =5.475, p =.018) contributed significantly in the third step.
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Table 16

Linear Multiple Regression Model for the Prediction of Total Psychiatric Symptoms in
Males

Variable B p R F p
Step 1

0.04 6.60 .01
Paternal physical aggression 0.39 0.01

Step 2 o o
0.14 12.04 .00
Limbic dysfunction 0.40 0.00
Step 3 o o
0.32 13.24 .00
Trait resilience -0.51 0.00
Shame index 0.93 0.71
Guilt index 5.48 0.02

Discussion

The goal of this study was to examine the relationships between childhood
maltreatment, limbic dysfunction, trait resilience, shame and guilt, and psychiatric
symptoms within the ecological model. We predicted that limbic dysfunction and its
consequences in emotional regulation will mediate between childhood experiences of
maltreatment and resilience and later psychiatric symptoms. The findings of this
investigation suggest that trait resilience plays a significant role in mediating the
relationship between childhood maltreatment and psychiatric symptoms and that such
mediation is related to emotional regulation by the limbic system.

The ecological model examines variables at the individual and social levels. On
the individual level, female participants scored higher than males in anxiety, depression,

somatization, guilt, shame and total psychiatric symptoms. Higher scores on somatization
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among females are consistent with previous studies (Ashy, 2003; Teicher et al., 1993).
However, higher scores on anxiety, depression and total psychiatric symptoms had not
been reported among females in previous samples that used the same scales (Ashy,
2003). A possible explanation is that stress responses in males may not be expressed in
ways that are detectable by the current measures used. For example, while women are
more likely to be diagnosed with depressive disorders, men prevail in diagnoses of
alcohol dependence (Kessler et al., 1994). Furthermore, positive correlation between guilt
and psychiatric symptoms was found in females but not in males, which supports a
finding in the literature that guilt is a stronger predictor of psychiatric symptoms
compared to shame (Ginzburg and colleagues, 2006). Males reported more paternal
psychological and physical aggression compared to females, which is consistent with
previous research findings (Ashy, 2003; Ashy & Malley-Morrison, 2000).

The first hypothesis, that exposure to childhood maltreatment would be negatively
correlated with resilience and positively correlated with limbic dysfunction, guilt, shame
and psychiatric symptoms, was fully supported in the overall sample. This is consistent
with previous research on childhood maltreatment and resilience in adulthood (Werner,
1989; Rutter, 1985; Luthar, Cicchetti and Becker, 2000), as well as research on childhood
maltreatment and limbic dysfunction in adulthood (Teicher et al., 1993; Anderson et al.,
2002; Ashy, 2003; Teicher et al., 2006). The positive association between childhood
maltreatment and guilt and shame is consistent with research showing high scores for
negative self-perception and neuroticism in studies of individuals with traumatic

experiences (Campbell-Sills, Cohan and Stein, 2005; Kling, Ryff and Essex, 2003).
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A possible explanation for the link between childhood abuse and limbic
dysfunction can be found at the biological level, as enhanced activity of stress response
systems may cause the brain to follow alternative developmental pathways to manage an
environment of heightened stressors (Teicher et al., 2006). Therefore, the negative
association between maltreatment and resilience can be examined in light of the altered
environment experienced by maltreated children, in that what may constitute resilience in
an abnormally stressful environment may not characterize resilience in the normal
environment as measured by the Resilience Scale. Furthermore, childhood
maltreatment’s contribution to feelings of guilt and shame may be explained through
limbic dysfunction or through behavioral and cognitive mechanisms, such as negative
self-concept, behavioral inhibition or through internalization of blame for the experienced
abuse (Swanell et al., 2012). In addition, there were several gender-specific findings
related to the first hypothesis. Exposure to maltreatment was associated with all
psychiatric symptoms in females; however, in males, exposure to maltreatment was only
associated with somatization. One possible explanation for this finding is that the
connection between abuse and psychiatric symptoms is direct in females but may be
indirect in males through other variables such as alcohol and substance abuse (Kessler et
al., 1994).

The second hypothesis predicted that participants exposed to maltreatment from
both parents would have significantly more limbic dysfunction, guilt, shame and
psychiatric symptoms compared to participants exposed to maltreatment by a single

parent. This hypothesis was partially supported by the results. Overall, maltreatment by
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both parents was associated with greater limbic dysfunction, shame and guilt compared to
paternal maltreatment alone. Among male participants, maltreatment by both parents was
associated with greater limbic dysfunction and guilt compared to paternal maltreatment
alone. The co-occurrence of different forms of abuse is known to have a positive
correlation with the severity of mental health and behavioral consequences (Edwards et
al., 2003). This finding suggests that family dynamics may have effects on the
consequences of maltreatment. Within this sample, the apparently higher levels of
aggression from mothers than from fathers may account for the stronger impact due to
maternal maltreatment. One possible explanation is that mothers are often the major care
providers, which may contribute to increased levels of stress and greater incidences of
aggressive behavior.

Furthermore, the differences in males and females may be linked to attachment
theory, which states that interactions between infants and caregivers can have lasting
impact on the child's biological and social functioning (Bowlby, 1969; Tavecchio and
Van-ljzendoorn, 1987; Harwood, Miller and Irizarry, 1995). In a study of peer
relationships during childhood, boys with insecure attachment were found to be more
attention-seeking compared to girls with insecure attachment (Turner, 1991).
Disorganized attachment may result when the child is subjected to maltreatment by the
caregiver; disorganized attachment may manifest as contradictory behaviors such as
alternately approaching and turning away from the caregiver (Lyons-Ruth, Bronfman and
Parsons, 1999). Disorganized attachment and attention seeking may explain the

exacerbated symptoms in males when both parents are abusive, as the child cannot seek
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comfort from either caregiver. However, the lack of influence of this variable on females
suggests that the modulating effect of maternal influence may be different on sons and
daughters. The findings in girls may suggest a greater vulnerability to maltreatment
overall, as maltreatment from either parent resulted in greater limbic dysfunction, shame,
and psychiatric symptoms, or differences in attachment prevented amelioration of the
distress by the non-abusive parent.

The fourth hypothesis predicted that limbic dysfunction would be negatively
correlated with resilience and positively correlated with guilt, shame and psychiatric
symptoms was fully supported. The negative association between limbic dysfunction and
resilience was supported only in females but not males, but this association was not
robust and may require further study. Resilience has been shown to be a moderator of
psychiatric symptoms and PTSD in both male and female individuals with histories of
childhood trauma (Campbell-Sills, Cohan and Stein, 2005; Daniels et al., 2012), and the
amygdala has been implicated in the ability to regulate emotions in response to fearful
stimuli (Amorapanth et al., 2002). Since limbic system is involved in emotional
regulation, and resilience is defined as the ability to regulate emotions, then limbic
dysfunctions might be affecting the core of resilience.

The positive relationships between limbic dysfunction, guilt and shame are
consistent with fMRI studies showing activation of the amygdala in response to hostile
stimuli (Sambataro et al., 2006; Aleman and Swart, 2008; Michl et al., 2012). The
association between limbic dysfunction and psychiatric symptoms is consistent with

Teicher et al. (2006), who found comparatively larger effect sizes for anxiety, depression
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and hostility in individuals exposed to childhood traumas compared to individuals not
exposed.

The fifth hypothesis, that limbic dysfunction, trait resilience, guilt and shame are
mediators between childhood maltreatment and adult psychiatric symptoms, has been
supported by the results of the linear regression analysis. In females, maternal and
paternal psychological aggression, limbic dysfunction, resilient and shame contributed
significantly to the variance in psychiatric symptoms (R?= .43, p = .00). In contrast, in
males, paternal physical aggression, limbic dysfunction, resilience and guilt contributed
significantly to the variance in psychiatric symptoms (R? = .32, p = .00). These findings
are consistent with the ecological model that examines variables contributing to
psychiatric symptoms on the biological, psychological and social levels. Based on the
regression analysis, limbic dysfunction, guilt and shame can be seen as risk factors for
psychiatric symptoms, while resilience can be seen as a protective factor, as consistent

with previous research (Campbell-Sills, Cohan and Stein, 2005).

Limitations

There are several limitations in the present study. First, the study sample consisted
mainly of participants who are college-educated and of middle or upper-middle
socioeconomic status. These demographics indicate that participants had access to
environmental protective factors that are not typically available to severely maltreated
children (Garmezy, 1991). Future studies should seek to examine populations at higher

risk for the consequences of severe childhood aggression in order to provide more
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evidence for the ecological pathways between severe maltreatment and emotional
regulation. Second, the present study included only physical and psychological
maltreatment from parents to child. Other forms of childhood maltreatment, including
neglect, sexual trauma, witnessed violence between parents, sibling and peer aggressions,
and abuses by authority figures outside the home are potential areas for future research.
Third, the study did not have the means to specify dysfunctions in particular limbic areas.
Future research should use imaging techniques and physiological instruments to confirm
limbic dysfunction through direct assessments of the brain. Fourth, resilience is a
relatively new area of research, and multilevel analysis may be needed to understand the
complex phenomena that determine individual levels of resilience and their relevance to
various psychiatric disorders. Furthermore, the findings of this study may have
implications for healthcare professionals. The mediating role of resilience suggests that
treatment of individuals who have experienced childhood traumas should focus on the
psychological resources available to the individual in addition to his or her

vulnerabilities.
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