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Abstract

Maltreatment during childhood has detrimental consequences for survivors. Among children, 

maltreatment predicts deficits in cognition and impairment in academic and emotional functioning. 

Although studied extensively in children, the extent to which cognitive deficits are evident 

in adulthood has been examined to a lesser extent. Executive functioning (EF) is a set of 

cognitive processes that help to guide behavior toward goals and is characterized by a prolonged 

maturational time course. As such, it is particularly vulnerable to the effects of early stress, which 

confers risk for psychopathology. Thus, it is critical to assess the potential impact of childhood 

trauma on adult EF. The present study sought to assess the impact of a history of childhood 

maltreatment on EF during adulthood using both self-reported and task-based measures of EF 

processes. Higher levels of cumulative childhood maltreatment predicted poorer EF. Furthermore, 

deficits were not accounted for by current symptoms of depression and anxiety, indicating that the 

impact of childhood maltreatment on cognitive functioning in adulthood is not the result of current 

internalizing psychopathology.
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Introduction

Often hidden from the public and underreported, maltreatment (e.g., emotional abuse, 

physical abuse, sexual abuse, emotional neglect, and physical neglect) is an unfortunate 

reality for millions of children in the United States every year (Baker & Maiorino, 2010; 

Mennen et al., 2010; United States Department of Health and Human Services, 2020). 

Maltreatment predicts a myriad of negative outcomes during childhood, including emotion 
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dysregulation, altered emotion processing, anxiety, and depression (Eckenrode et al., 1993; 

Mezzacappa et al., 2001; Shackman et al., 2007). The effects of maltreatment are not 

restricted to childhood, as research indicates that a history of childhood maltreatment 

contributes to impairment across the lifespan, including increasing risk for depression, 

anxiety, eating disorders, alcohol and substance use disorders, and personality disorders 

(Horwitz et al., 2001; Kessler et al., 2010; Young et al., 1997).

Investigations of the impact of a history of childhood maltreatment in adulthood (i.e., 

beyond childhood and adolescence) have generally focused on emotional functioning and 

emotion processing (e.g., Bernet & Stein, 1999; Briere & Runtz, 1990; Brodsky et al., 

2001; Chapman et al., 2004; Gibb et al., 2007), whereas fewer studies have examined the 

impact of childhood maltreatment on cognitive functioning, including executive functioning 

(EF; e.g., Gould et al., 2012; Majer et al., 2010; Navalta et al., 2006). The impact of 

childhood maltreatment on EF is important to assess given that EF deficits predict outcomes 

across several important domains, including occupational performance, antisocial behavior, 

current psychopathology symptoms, and future psychopathology symptoms (Barkley & 

Murphy, 2010, 2011; Knouse et al., 2013). Because EF is strongly supported by frontal lobe 

functioning, which is vulnerable to disruption by the effects of trauma and stress throughout 

childhood and adolescence (Mezzacappa et al., 2001; for a discussion of the relationship 

between child maltreatment and brain development, see; Andersen et al., 2008 & Twardosz 

& Lutzker, 2010), early traumatic experiences may affect normative EF development. Thus, 

it is plausible that early maltreatment could have consequences for EF beyond childhood and 

adolescence.

Prominent definitions of EF propose that it reflects a set of mental processes that help 

guide behavior toward a goal, especially in nonroutine situations (Banich, 2009; Mesulam, 

2002). Theorized to be a multi-component construct, many cognitive processes are purported 

to fall under the EF umbrella, including planning, problem-solving, inhibiting, shifting, 

working memory (WM), and updating WM (Banich, 2009; Miyake et al., 2000). Research 

indicates that subtypes of childhood maltreatment (e.g., sexual abuse, physical abuse, etc.) 

predict impairment in several EF processes in adulthood, such as spatial WM (Gould et al., 

2012; Majer et al., 2010), inhibition (Navalta et al., 2006), and shifting (Gould et al., 2012; 

Nikulina & Widom, 2013). Maltreatment subtypes also predict self-reported broadly defined 

EF (Pluck et al., 2011).

A notable limitation of prior research that has assessed the impact of childhood maltreatment 

history on EF is that most studies have not accounted for current symptoms of depression 

and anxiety on EF. This is critical because a history of childhood maltreatment is strongly 

associated with depression and anxiety (Bernet & Stein, 1999; Chapman et al., 2004; 

Fergusson et al., 2013), and that depression and anxiety predict poorer EF and less efficient 

functioning in brain regions purported to support EF (for reviews, see Castaneda et al., 2008; 

Snyder, 2013). Although some of the prior studies have controlled for depression and/or 

anxiety as clinical diagnoses, (e.g., Majer et al., 2010; Navalta et al., 2006), they have not 

accounted for separable dimensions of depression and anxiety While depression can be 

deconstructed into low positive affect and depressed mood, anxiety can be deconstructed 

into anxious apprehension, which is characterized by worry and perseverative thinking, 
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and anxious arousal, which is characterized by hypervigilance and somatic symptoms 

(Nitschke et al., 2001). Distinctions among these dimensions have been established with 

regard to symptoms, physiological manifestations, neural correlates, and outcome measures 

(Bredemeier et al., 2010; Engels et al., 2010; Sass et al., 2010). Failure to take these distinct 

dimensions into account could obscure or distort important relationships between child 

maltreatment and its impact on EF.

Building on prior work, the present study sought to examine the relationship between 

cumulative childhood maltreatment and EF using both self-reported and task-based 

measures. The present study included both measures of EF because this provides a more 

comprehensive understanding of how EF is impacted by childhood maltreatment than the 

use of either measure alone (Barkley & Murphy, 2011, 2010; Knouse et al., 2013; Toplak 

et al., 2013). Whereas task-based assessments measure the behavioral impact of EF under 

well-controlled circumstances (maximizing reliability and internal validity), self-reported 

EF measures are designed to index performance in daily life, not always captured by 

task-based assessments. Nonetheless, self-reported EF predicts a meaningful portion of 

variance in important outcomes, including depression (Knouse et al., 2013) and occupational 

functioning (Barkley & Murphy, 2010), beyond what is predicted by task-based measures. 

In the current study, multiple EF domains (inhibition, shifting, and WM) were selected to 

be assessed using a self-report measure because these have all previously been found to 

be affected by maltreatment. In addition, a task-based measure of updating WM, which is 

defined as the active revision of information in WM and is modality independent (Baddeley, 

2003; Miyake et al., 2000), was employed to assess EF, as prior research has found this 

aspect of EF to be sensitive to a history of childhood maltreatment (Gould et al., 2012; 

Majer et al., 2010; Raine et al., 2001).

Although looking at whether specific types of childhood maltreatment contribute to 

particular profiles of EF impairment is important, maltreatment types are highly associated 

with one another, as specific types of maltreatment often do not occur in isolation (Arata et 

al., 2005; Kessler et al., 2010; Min et al., 2013). Previous studies that have focused on the 

occurrence of maltreatment broadly (e.g., Anda et al., 2006; Schilling et al., 2007) indicate 

that there is a dose-dependent relationship between childhood maltreatment (regardless of 

subtype) and important adult physical and mental health outcomes, including autoimmune 

diseases, obesity, sleep disturbances, anxiety, depression, and substance use (Arata et al., 

2005; Chapman et al., 2004; Dube et al., 2009; Wells et al., 2014). Thus, the present study 

focused on the impact of cumulative childhood maltreatment on EF.

Based on prior research, it was hypothesized that greater cumulative childhood maltreatment 

would predict poorer EF on both the self-reported and task-based EF measures. 

Furthermore, it was hypothesized that childhood maltreatment would contribute to EF 

deficits beyond the contribution of current depression and anxiety.
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Methods

Participants

One hundred and sixty-two undergraduates aged 18 years and older were recruited via 

introductory psychology courses to complete a computer task and questionnaires during 

the fall of 2013 (M age = 18.1 years, range: 18–22, n = 122 females and n = 40 males). 

All procedures were approved by the IRB at a large, public Midwestern university and 

were followed in accordance with the ethical standards of the responsible committee on 

human experimentation and with the Helsinki Declaration of 1975, as revised in 2000. 

All participants provided informed consent, completed questionnaires, and were financially 

compensated ($10).

Measures

Participants completed the short form (28-item) version of the Childhood Trauma 

Questionnaire (CTQ), which has excellent psychometric properties in both clinical and 

nonclinical samples (Bernstein & Fink, 1998; Bernstein et al., 2003). The CTQ is a self-

report questionnaire that assesses childhood and adolescent maltreatment experiences in 5 

domains: emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical 

neglect. Each domain is assessed via 5 items that consist of a 5-point Likert scale from 

1 (never true) through 5 (very often true). Higher scores for each maltreatment domain 

are indicative of more frequent and severe maltreatment experiences. In addition, there are 

3 validity items (e.g., “I had the perfect childhood”). The CTQ can be used to classify 

individuals’ scores categorically or used dimensionally, and the CTQ scores from each 

domain can be summed together to create a composite maltreatment score. Although 

subscale score averages are reported for reference, only the total score is used in the present 

analyses to specifically examine the impact of cumulative maltreatment on EF. In the present 

study, the internal consistency for the CTQ was in the acceptable range (Cronbach α =.85).

Executive functioning in daily life was measured with select EF questions from the Behavior 

Rating Inventory of Executive Function – Adult Version (BRIEF-A), which exhibits good 

internal consistency, interrater reliability, and test-retest reliability (Roth et al., 2005). The 

BRIEF-A (75 items) is a self-report measure intended to assess EF over the past 6 months 

in an ecologically sensitive manner (Rabin et al., 2011). For the present study, the Inhibit, 

Shift, and Working Memory (WM) subscales were used to assess EF components. Higher 

Inhibit, Shift, and WM scores represent worse EF. The internal consistency for the BRIEF-A 

subscales were all in the acceptable range (Cronbach α’s for Inhibition: α = .76, Shifting: 

α = .81, and WM: α = .86). Participants completed the BRIEF-A before the CTQ, so it is 

unlikely that reporting of childhood maltreatment primed responses related to EF.

Current depressive symptoms were assessed using the 8-item version of the Mood and 

Anxiety Symptom Questionnaire – Anhedonic Depression subscale (MASQ-AD; see 

Nitschke et al., 2001; Watson et al., 1995b, 1995a), which predicts DSM-based depression 

better than the 14- and 22-item versions of the MASQ-AD (Bredemeier et al., 2010). 

Two measures were used to assess separate dimensions of anxiety (Nitschke et al., 

2001). The Mood and Anxiety Symptom Questionnaire – Anxious Arousal subscale 
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(MASQ-AA, 17 items; Watson et al., 1995b, 1995a) captured anxious arousal, which is 

associated with physiological arousal and panic symptoms, whereas the Penn State Worry 

Questionnaire (PSWQ, 16 items; Meyer et al., 1990; Molina & Borkovec, 1994) captured 

anxious apprehension, which is associated with worry and somatic tension. These measures 

all exhibit good psychometric properties, including convergent and discriminant validity 

(Nitschke et al., 2001), and the internal consistencies for the MASQ-AD8, MASQ-AA, and 

PSWQ in the present study were in the acceptable range (Cronbach’s α = .80, α = .82, and 

α = .83, respectively).

Procedures

Updating WM was assessed via visuospatial and verbal versions of the 2-back task 

(Bredemeier & Berenbaum, 2013). The order that participants completed the visuospatial 

and verbal 2-back versions was counterbalanced across participants to reduce the likelihood 

that factors such as attention and fatigue systematically affected performance on one of the 

task versions. Each version of the 2-back task consisted of 5 blocks of 20 trials, with the first 

block representing a practice block that is not included in analyses. Because a new sequence 

is presented at the beginning of each block, responses during the first two trials of each 

block did not count toward participant accuracy. Thus, for each version of the task, 4 blocks 

of 18 trials were scored for accuracy for each task (i.e., trials scored per task version = 72).

During the visuospatial version of the task, which assesses the manipulation and revision 

of visual/spatial information in WM (Baddeley, 2003), participants indicated whether the 

currently presented letter was in the same location on the computer screen as the letter 

presented 2 trials back by pressing either the “s” (same) or “d” (different) key on the 

keyboard. During the verbal version of the task, which assesses the manipulation and 

revision of verbal information (e.g., words, letters) in WM (Baddeley, 2003), participants 

indicated whether the currently presented letter was the same as the letter presented 2 

trials back by pressing either “s” or “d” on the keyboard. Both uppercase and lowercase 

letters were included to counter the use of visual memory alone in the verbal condition, but 

individuals were informed that letter case was irrelevant (in other words, an uppercase “A” 

was equivalent to a lowercase “a”). Each location/letter was presented on the screen for 500 

millisecond (ms), with a 2000 ms intertrial interval. Participants completed questionnaires 

following the completion of the 2-back tasks.

Data analysis

The outcome measure for each 2-back task was accuracy (out of 72 possible responses). 

Following Bredemeier and Berenbaum (2013), a 2-back score was created by averaging the 

standardized accuracy scores from both the verbal and spatial 2-back tasks to capture the 

executive, updating component of WM. Because only two possible responses are available 

on each trial (same or different), guessing was controlled by excluding individuals who 

scored at or below chance (50%) accuracy either 2-back task. A series of regressions were 

used to assess whether the CTQ maltreatment total score predicted: 1) self-reported EF 

and 2) task-based EF. Additional regression analyses included symptoms of depression and 

anxiety to identify the impact of childhood maltreatment on EF beyond current internalizing 

symptoms.
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Results

Sample demographics

Of the 162 participants who completed the questionnaires and 2-back tasks, 35 had less 

than 50% accuracy on either the verbal and/or spatial 2-back task and were excluded from 

analyses. An additional three participants were excluded for having extreme questionnaire 

scores greater than two standard deviations away from average responses, yielding a final 

sample of 124 participants. Ninety-two participants self-identified as female (74%) and the 

average age of participants was 18.7 years (SD = .95, range: 18–22). The most prevalent 

self-identified ethnicity was White (N = 82, 66%), followed by Asian (N = 16, 13%), 

Hispanic or Latino (N = 16, 13%), Black or African American (N = 9, 7%), and American 

Indian or Alaskan (N = 1, 1%). Sixteen individuals (13%) self-identified with more than 

one race and three (2%) indicated that they preferred not to answer or that their race was 

unknown. Means and standard deviations for the CTQ Total, BRIEF-A subscales, 2-back 

task, and depressive and anxious symptoms are reported in Table 1.

Notably, participants’ CTQ scores were comparable those of previous studies that assessed 

maltreatment within non-clinical and community samples (Baker & Maiorino, 2010; Scher 

et al., 2001).

Childhood maltreatment and self-reported executive function

To assess whether childhood maltreatment predicts EF in daily life, the CTQ Total score was 

entered as a predictor of self-reported EF in three separate regressions. As predicted, child 

maltreatment accounted for a significant portion of variance in each EF domain. As shown 

in Figure 1, higher levels of childhood maltreatment predicted poorer inhibition, R2 = .26, B 
= .51, F (1, 122) = 42.78, p < .001, shifting, R2 = .20, B = .44, F (1, 122) = 29.59, p < .001, 

and WM, R2 = .14, B = .37, F (1, 122) = 19.57, p < .001 (note: higher scores on the BRIEF 

reflect poorer EF).

Next, a series of hierarchical regressions were used to assess whether childhood 

maltreatment predicts self-reported EF after controlling for current depressive and anxiety 

symptoms. In a series of three separate regressions, psychopathology symptom measures 

were entered into the first step and the CTQ Total score was entered into the second 

step predicting 1) inhibition, 2) shifting, and 3) WM. Childhood maltreatment predicted 

inhibition, shifting, and WM beyond the contribution of current psychopathology symptoms 

(see Table 2). When psychopathology symptoms and the CTQ were entered into regression 

models simultaneously as predictors of each EF process, only total childhood maltreatment 

and anhedonic depression predicted a unique portion of variance in inhibition (CTQ Total: B 
= .41, t(119) = 5.25, p < .001, MASQ-AD8: B = .26, t(119) = 2.91 p = .004) and WM (CTQ 

Total: B = .28, t(119) = 3.29, p = .001, MASQ-AD8: B = .22, t(119) = 2.19, p = .030). For 

shifting, child maltreatment, anhedonic depression, and anxious apprehension were unique 

predictors (CTQ Total: B = .30, t(119) = 4.21, p < .001, MASQ-AD8: B = .29, t(119) = 3.46, 

p < .001, and PSWQ: B = .40, t(119) = 5.27, p < .001).

Letkiewicz et al. Page 6

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Childhood maltreatment and task-based executive functioning

To examine whether childhood maltreatment predicts EF task performance, the CTQ Total 

score was entered as a predictor of the 2-back updating WM average accuracy score in a 

regression model. As shown in Figure 2, greater levels of childhood maltreatment predicted 

poorer 2-back accuracy, R2 = .06, B = −.24, F(1, 122) = 7.30, p = .008. Next, a hierarchical 

regression was used to assess whether this relationship holds after accounting for the 

impact of psychopathology symptoms on updating WM. In the hierarchical regression, 

psychopathology symptoms were entered into the first step and the CTQ Total score was 

entered into the second step as predictors of 2-back accuracy. Childhood maltreatment 

accounted for a significant portion of variance in updating WM after statistically controlling 

for current symptoms of depression and anxiety, Total R2 = .09, F(4, 119) = 2.94, ΔR2 = 

.06, F-change (1, 119) = 8.20, p = .005. With all predictors included in simultaneously in a 

regression model, only child maltreatment predicted a unique portion of variance in updating 

WM, CTQ Total: B = −.26, t(119) = −2.78, p = .006.

Discussion

The present study found that, as hypothesized, childhood maltreatment predicted executive 

function (EF) impairment, and further that childhood maltreatment’s impact on EF was 

not accounted for by symptoms of anhedonic depression, anxious apprehension, or anxious 

arousal. EF impairment was evident on multiple EF measures, including an ecologically 

sensitive measure of EF deficits and a task-based neuropsychological assessment of EF 

capturing updating WM. Results indicate that individuals with a history of maltreatment 

in childhood have difficulty with effectively engaging EF in daily life, where there is 

often little structure and support to guide one’s behavior, as well as on well-structured 

and relatively brief tasks that require EF. Results also suggest that deficits in the context 

of a history of childhood maltreatment are not entirely attributable to current internalizing 

psychopathology.

One pathway through which early maltreatment may affect EF in adulthood is via aberrant 

frontal lobe development resulting from a chronically-activated stress response during 

childhood. Chronic psychosocial stress has been associated with EF deficits that coincide 

with altered neural connectivity in frontal regions (e.g., decoupling of left and right 

dorsolateral prefrontal cortex; Liston et al., 2009). It has been suggested that chronically-

elevated levels of glucocorticoids, which under normal circumstances are involved in 

reducing inflammation as part of the stress response (Rhen & Cidlowski, 2005), could 

account for alterations in prefrontal cortex structure and function (Mizoguchi et al., 2004; 

for a discussion, see Heim et al., 2004). Given the foundational neural organization that 

occurs during childhood, ongoing chronic stress experienced during childhood may disrupt 

typical neurodevelopment, leading to long-lasting effects on brain structure and function. 

Supporting this possibility, adults who have experienced chronic early life stress and 

maltreatment exhibit altered neural structure and connectivity in prefrontal brain regions that 

implement EF, including dlPFC (Philip et al., 2014), medial prefrontal cortex (Van Harmelen 

et al., 2010), and anterior cingulate cortex (Van der Werff et al., 2013). Furthermore, there 
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is at least some evidence that these relationships are not accounted for by psychopathology 

(Philip et al., 2014; Van der Werff et al., 2013).

Early maltreatment may also contribute to compromised EF via the development of reduced 

approach motivation, which is the tendency for individuals’ behavior to be energized toward 

positive stimuli or events (Elliot, 2006). Higher levels of approach motivation are associated 

with increased anterior left relative to right hemisphere resting state activity recorded via 

electroence-phalogram (EEG; Davidson et al., 1990). Although multiple brain regions are 

active during tasks that require EF, left dlPFC plays a particularly important role in imposing 

a task set and maintaining the representation of goals online (Banich, 2009), which is a 

process that may be shared or “common” across multiple EFs (Friedman & Miyake, 2017).

In the present study, the impact of childhood maltreatment on EF was similar in magnitude 

to, but non-redundant with, the impact of current depressive symptoms. This is notable, 

as a consistent and meaningful association between depression and EF is evident across 

the literature (Snyder, 2013). Although there are mood-related effects of depression on 

cognitive functioning, including EF (Paelecke-Habermann et al., 2005), some studies have 

reported that EF impairment persists even after depressive symptoms have improved 

significantly or remitted (Bora et al., 2013; Hasselbalch et al., 2011). To date, few studies 

have longitudinally assessed for the presence of cognitive deficits prior to the onset of 

depression. Given the strong relationship between depression (including increased risk and a 

more chronic course) and a history of childhood maltreatment (e.g., Bernet & Stein, 1999; 

Chapman et al., 2004; Danese et al., 2009), it is possible that at least some deficits in EF 

could be the result of earlier maltreatment experiences that precede the onset of depression.

There are several limitations of the present study, including the use of retrospective self-

reported childhood maltreatment. Although self-reports are often imprecise reflections of 

past events, self-reported maltreatment correlates with documented abuse and informant 

reports (Goodman et al.,2003;. It has been suggested that a variety of factors influence 

disclosure of maltreatment (e.g., age of abuse, cultural factors), which generally tend to 

be associated with under-reporting (e.g., being too young to remember the maltreatment, 

feelings of shame) rather than reporting of maltreatment that did not occur (Futa et al., 

2001; Goodman et al., 2003; Hardt & Rutter, 2004. Thus, self-reports likely underestimate 

prevalence of childhood maltreatment, which impinges on the ability to detect relationships 

between abuse and EF. Ideally, multiple forms of assessment should be used, including 

records of abuse and parent and sibling reports that would provide further support for the 

present findings. Another limitation of the present study was the inclusion of young adults, 

between the ages of 18 and 22. Because some EF processes continue to develop into the 

mid-twenties (Romine & Reynolds, 2005), which may affect the degree to which childhood 

maltreatment impacts adult EF, future studies should assesses the relationship between 

childhood maltreatment and EF in other samples of adults.

For survivors of childhood maltreatment, the events that occurred may be in the past, 

but the impact of these events often is not. Increasingly, attention is being paid to the 

impact of child maltreatment on multiple outcomes in adulthood, including EF. This is 

an important endeavor that highlights the long-lasting impact of maltreatment, and which 
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is supported by the results of the present study. In the future, research should focus on 

assessing the impact of childhood maltreatment on a broad range of EF processes and 

latent EF factors, identifying the pathways through which EF deficits emerge in response to 

childhood maltreatment, and whether specific abuse experiences lead to different profiles 

of EF deficits. Given that EF deficits affect daily life skills, work performance, and 

psychopathology risk (Barkley & Murphy, 2010; Letkiewicz et al., 2014), future research 

should assess the clinical relevance of targeting EF deficits in adults with a history of 

childhood maltreatment (e.g., via mindfulness intervention).

References

Anda RF, Felitti VJ, Bremner JD, Walker JD, Whitfield CH, Perry BD, Dube SR, & Giles WH (2006). 
The enduring effects of abuse and related adverse experiences in childhood. European Archives 
of Psychiatry and Clinical Neuroscience, 256(3), 174–186. 10.1007/s00406-005-0624-4 [PubMed: 
16311898] 

Andersen SL, Tomada A, Vincow ES, Valente E, Polcari A, & Teicher MH (2008). Preliminary 
evidence for sensitive periods in the effect of childhood sexual abuse on regional brain 
development. The Journal of Neuropsychiatry and Clinical Neurosciences, 20(3), 292–301. 
10.1176/appi.neuropsych.20.3.292 [PubMed: 18806232] 

Arata CM, Langhinrichsen-Rohling J, Bowers D, & O’Farrill-Swails L (2005). Single versus multi-
type maltreatment: An examination of the long-term effects of child abuse. Journal of Aggression, 
Maltreatment & Trauma, 11(4), 29–52. 10.1300/J146v11n04_02

Baddeley A. (2003). Working memory: Looking back and looking forward. Nature Reviews 
Neuroscience, 4(10), 829–839. 10.1038/nrn1201 [PubMed: 14523382] 

Baker AJ, & Maiorino E (2010). Assessments of emotional abuse and neglect with the 
CTQ: Issues and estimates. Children and Youth Services Review, 32(5), 740–748. 10.1016/
j.childyouth.2010.01.011

Banich MT (2009). Executive function: The search for an integrated account. Current Directions in 
Psychological Science, 18(2), 89–94. 10.1111/j.1467-8721.2009.01615.x

Barkley RA, & Murphy KR (2010). Impairment in occupational functioning and adult ADHD: 
The predictive utility of executive function (EF) ratings versus EF tests. Archives of Clinical 
Neuropsychology, 25(3), 157–173. 10.1093/arclin/acq014 [PubMed: 20197297] 

Barkley RA, & Murphy KR (2011). The nature of executive function (EF) deficits in daily life 
activities in adults with ADHD and their relationship to performance on EF tests. Journal of 
Psychopathology and Behavioral Assessment, 33(2), 137–158. 10.1007/s10862-011-9217-x

Bernet CZ, & Stein MB (1999). Relationship of childhood maltreatment to the onset and 
course of major depression in adulthood. Depression and Anxiety, 9(4), 169–174. 10.1002/
(SICI)1520-6394(1999)9:4<169::AID-DA4>3.0.CO;2-2 [PubMed: 10431682] 

Bernstein DP, & Fink L (1998). Childhood trauma questionnaire: A retrospective self-report: Manual. 
Psychological Corporation.

Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, Stokes J, Handelsman L, 
Medrano M, Desmond D, & Zule W (2003). Development and validation of a brief screening 
version of the childhood trauma questionnaire. Child Abuse & Neglect, 27(2), 169–190. 10.1016/
S0145-2134(02)00541-0 [PubMed: 12615092] 

Bora E, Harrison BJ, Yücel M, & Pantelis C (2013). Cognitive impairment in euthymic major 
depressive disorder: A meta-analysis. Psychological Medicine, 43(10), 2017–2026. 10.1017/
S0033291712002085 [PubMed: 23098294] 

Bredemeier K, & Berenbaum H (2013). Cross-sectional and longitudinal relations between working 
memory performance and worry. Journal of Experimental Psychopathology, 4(4), 420–433. 
10.5127/jep.032212

Bredemeier K, Spielberg JM, Silton RL, Berenbaum H, Heller W, & Miller GA (2010). Screening for 
depressive disorders using the mood and anxiety symptoms questionnaire anhedonic depression 

Letkiewicz et al. Page 9

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



scale: A receiver-operating characteristic analysis. Psychological Assessment, 22(3), 702–710. 
10.1037/a0019915 [PubMed: 20822283] 

Briere J, & Runtz M (1990). Differential adult symptomatology associated with three types of 
child abuse histories. Child Abuse & Neglect, 14(3), 357–364. 10.1016/0145-2134(90)90007-G 
[PubMed: 2207804] 

Brodsky BS, Oquendo M, Ellis SP, Haas GL, Malone KM, & Mann JJ (2001). The relationship of 
childhood abuse to impulsivity and suicidal behavior in adults with major depression. American 
Journal of Psychiatry, 158(11), 1871–1877. 10.1176/appi.ajp.158.11.1871 [PubMed: 11691694] 

Castaneda AE, Tuulio-Henriksson A, Marttunen M, Suvisaari J, & Lönnqvist J (2008). A review on 
cognitive impairments in depressive and anxiety disorders with a focus on young adults. Journal of 
Affective Disorders, 106(1–2), 1–27. 10.1016/j.jad.2007.06.006 [PubMed: 17707915] 

Chapman DP, Whitfield CL, Felitti VJ, Dube SR, Edwards VJ, & Anda RF (2004). Adverse childhood 
experiences and the risk of depressive disorders in adulthood. Journal of Affective Disorders, 
82(2), 217–225. 10.1016/j.jad.2003.12.013 [PubMed: 15488250] 

Danese A, Moffitt TE, Harrington H, Milne BJ, Polanczyk G, Pariante CM, Poulton R, & Caspi A 
(2009). Adverse childhood experiences and adult risk factors for age-related disease: Depression, 
inflammation, and clustering of metabolic risk markers. Archives of Pediatrics & Adolescent 
Medicine, 163(12), 1135–1143. 10.1001/archpediatrics.2009.214 [PubMed: 19996051] 

Davidson RJ, Ekman P, Saron CD, Senulis JA, & Friesen WV (1990). Approach-withdrawal and 
cerebral asymmetry: Emotional expression and brain physiology: I. Journal of Personality and 
Social Psychology, 58(2), 330–341. 10.1037/0022-3514.58.2.330 [PubMed: 2319445] 

Dube SR, Fairweather D, Pearson WS, Felitti VJ, Anda RF, & Croft JB (2009). Cumulative childhood 
stress and autoimmune diseases in adults. Psychosomatic Medicine, 71(2), 243–250. 10.1097/
PSY.0b013e3181907888 [PubMed: 19188532] 

Eckenrode J, Laird M, & Doris J (1993). School performance and disciplinary problems among abused 
and neglected children. Developmental Psychology, 29(1), 53–62. 10.1037/0012-1649.29.1.53

Elliot AJ (2006). The hierarchical model of approach-avoidance motivation. Motivation and Emotion, 
30(2), 111–116. 10.1007/s11031-006-9028-7

Engels AS, Heller W, Spielberg JM, Warren SL, Sutton BP, Banich MT, & Miller GA, (2010). 
Co-occurring anxiety influences patterns of brain activity in depression. Cognitive, Affective, & 
Behavioral Neuroscience, 10(1), 141–156. 10.3758/CABN.10.1.141

Fergusson DM, McLeod GF, & Horwood LJ (2013). Childhood sexual abuse and adult developmental 
outcomes: Findings from a 30-year longitudinal study in New Zealand. Child Abuse & Neglect, 
37(9), 664–674. 10.1016/j.chiabu.2013.03.013 [PubMed: 23623446] 

Friedman NP, & Miyake A (2017). Unity and diversity of executive functions: Individual differences 
as a window on cognitive structure. Cortex, 86, 186–204. 10.1016/j.cortex.2016.04.023 [PubMed: 
27251123] 

Futa KT, Hsu E, & Hansen DJ (2001). Child sexual abuse in Asian American families: An examination 
of cultural factors that influence prevalence, identification, and treatment. Clinical Psychology: 
Science and Practice, 8(2), 189–209. 10.1093/clipsy.8.2.189

Gibb BE, Chelminski I, & Zimmerman M (2007). Childhood emotional, physical, and sexual abuse, 
and diagnoses of depressive and anxiety disorders in adult psychiatric outpatients. Depression and 
Anxiety, 24(4), 256–263. 10.1002/da.20238 [PubMed: 17041933] 

Goodman GS, Ghetti S, Quas JA, Edelstein RS, Alexander KW, Redlich AD, Cordon IM, & Jones 
DP (2003). A prospective study of memory for child sexual abuse: New findings relevant to the 
repressed-memory controversy. Psychological Science, 14(2), 113–118. 10.1111/1467-9280.01428 
[PubMed: 12661671] 

Gould F, Clarke J, Heim C, Harvey PD, Majer M, & Nemeroff CB (2012). The effects of child 
abuse and neglect on cognitive functioning in adulthood. Journal of Psychiatric Research, 46(4), 
500–506. 10.1016/j.jpsychires.2012.01.005 [PubMed: 22336639] 

Hardt J, & Rutter M (2004). Validity of adult retrospective reports of adverse childhood experiences: 
Review of the evidence. Journal of Child Psychology and Psychiatry, 45(2), 260–273. 10.1111/
j.1469-7610.2004.00218.x [PubMed: 14982240] 

Letkiewicz et al. Page 10

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hasselbalch BJ, Knorr U, & Kessing LV (2011). Cognitive impairment in the remitted state of 
unipolar depressive disorder: A systematic review. Journal of Affective Disorders, 134 (1–3), 20–
31. 10.1016/j.jad.2010.11.011 [PubMed: 21163534] 

Heim C, Plotsky PM, & Nemeroff CB (2004). Importance of studying the contributions of early 
adverse experience to neurobiological findings in depression. Neuropsychopharmacology, 29(4), 
641–648. 10.1038/sj.npp.1300397 [PubMed: 15034558] 

Horwitz AV, Widom CS, McLaughlin J, & White HR (2001). The impact of childhood abuse and 
neglect on adult mental health: A prospective study. Journal of Health and Social Behavior, 42(2), 
184–201. 10.2307/3090177 [PubMed: 11467252] 

Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky AM, Aguilar-Gaxiola 
S, Alhamzawi AO, Alonso J, Angermeyer M, Benjet C, Bromet E, Chatterji S, de Girolamo G, 
Demyttenaere K, Fayyad J, Florescu S, Gal G, Gureje O, Haro JM, & Williams DR (2010). 
Childhood adversities and adult psychopathology in the WHO world mental health surveys. The 
British Journal of Psychiatry, 197(5), 378–385. 10.1192/bjp.bp.110.080499 [PubMed: 21037215] 

Knouse LE, Barkley RA, & Murphy KR (2013). Does executive functioning (EF) predict depression in 
clinic-referred adults?: EF tests vs. rating scales. Journal of Affective Disorders, 145(2), 270–275. 
10.1016/j.jad.2012.05.064 [PubMed: 22858220] 

Letkiewicz AM, Miller GA, Crocker LD, Warren SL, Infantolino ZP, Mimnaugh KJ, & Heller W 
(2014). Executive function deficits in daily life prospectively predict increases in depressive 
symptoms. Cognitive Therapy and Research, 38(6), 612–620. 10.1007/s10608-014-9629-5 
[PubMed: 37786427] 

Liston C, McEwen BS, & Casey BJ (2009). Psychosocial stress reversibly disrupts prefrontal 
processing and attentional control. Proceedings of the national academy of sciences, 106(3), 912–
917. 10.1073/pnas.0807041106

Majer M, Nater UM, Lin JMS, Capuron L, & Reeves WC (2010). Association of childhood 
trauma with cognitive function in healthy adults: A pilot study. BMC Neurology, 10(1), 61. 
10.1186/1471-2377-10-61 [PubMed: 20630071] 

Mennen FE, Kim K, Sang J, & Trickett PK (2010). Child neglect: Definition and identification of 
youth’s experiences in official reports of maltreatment. Child Abuse & Neglect, 34(9), 647–658. 
10.1016/j.chiabu.2010.02.007 [PubMed: 20643482] 

Mesulam MM (2002). The human frontal lobes: Transcending the default mode through contingent 
encoding. In Stuss DT & Knight RT (Eds.), Principles of frontal lobe function (pp. 8–30). Oxford 
University Press. 10.1093/acprof:oso/9780195134971.003.0002

Meyer TJ, Miller ML, Metzger RL, & Borkovec TD (1990). Development and validation 
of the Penn state worry questionnaire. Behaviour Research and Therapy, 28(6), 487–495. 
10.1016/0005-7967(90)90135-6 [PubMed: 2076086] 

Mezzacappa E, Kindlon D, & Earls F (2001). Child abuse and performance task assessments 
of executive functions in boys. The Journal of Child Psychology and Psychiatry and Allied 
Disciplines, 42(8), 1041–1048. 10.1017/S0021963001007806 [PubMed: 11806686] 

Min MO, Minnes S, Kim H, & Singer LT (2013). Pathways linking childhood maltreatment and adult 
physical health. Child Abuse & Neglect, 37(6), 361–373. 10.1016/j.chiabu.2012.09.008 [PubMed: 
23195701] 

Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, & Wager TD, (2000). The unity 
and diversity of executive functions and their contributions to complex “frontal lobe” tasks: A 
latent variable analysis. Cognitive Psychology, 41(1), 49–100. 10.1006/cogp.1999.0734 [PubMed: 
10945922] 

Mizoguchi K, Ishige A, Takeda S, Aburada M, & Tabira T (2004). Endogenous glucocorticoids are 
essential for maintaining prefrontal cortical cognitive function. Journal of Neuroscience, 24(24), 
5492–5499. 10.1523/JNEUROSCI.0086-04.2004 [PubMed: 15201321] 

Molina S, & Borkovec TD (1994). The penn state worry questionnaire: Psychometric properties and 
associated characteristics. In Davey GCL & Tallis F (Eds.), Wiley series in clinical psychology. 
Worrying: Perspectives on theory, assessment and treatment (pp. 265–283). John Wiley & Sons.

Navalta CP, Polcari A, Webster DM, Boghossian A, & Teicher MH (2006). Effects of childhood 
sexual abuse on neuropsychological and cognitive function in college women. The Journal 

Letkiewicz et al. Page 11

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of Neuropsychiatry and Clinical Neurosciences, 18(1), 45–53. 10.1176/appi.neuropsych.18.1.45 
[PubMed: 16525070] 

Nikulina V, & Widom CS (2013). Child maltreatment and executive functioning in middle adulthood: 
A prospective examination. Neuropsychology, 27(4), 417–427. 10.1037/a0032811 [PubMed: 
23876115] 

Nitschke JB, Heller W, Imig JC, McDonald RP, & Miller GA (2001). Distinguishing dimensions of 
anxiety and depression. Cognitive Therapy and Research, 25(1), 1–22. 10.1023/A:1026485530405

Paelecke-Habermann Y, Pohl J, & Leplow B (2005). Attention and executive functions in 
remitted major depression patients. Journal of Affective Disorders, 89(1–3), 125–135. 10.1016/
j.jad.2005.09.006 [PubMed: 16324752] 

Philip NS, Valentine TR, Sweet LH, Tyrka AR, Price LH, & Carpenter LL (2014). Early life 
stress impacts dorsolateral prefrontal cortex functional connectivity in healthy adults: Informing 
future studies of antidepressant treatments. Journal of Psychiatric Research, 52, 63–69. 10.1016/
j.jpsychires.2014.01.014 [PubMed: 24513500] 

Pluck G, Lee KH, David R, Macleod DC, Spence SA, & Parks RW (2011). Neurobehavioural and 
cognitive function is linked to childhood trauma in homeless adults. British Journal of Clinical 
Psychology, 50(1), 33–45. 10.1348/014466510X490253 [PubMed: 21332519] 

Rabin LA, Fogel J, & Nutter-Upham KE (2011). Academic procrastination in college students: The 
role of self-reported executive function. Journal of Clinical and Experimental Neuropsychology, 
33(3), 344–357. 10.1080/13803395.2010.518597 [PubMed: 21113838] 

Raine A, Park S, Lencz T, Bihrle S, LaCasse L, Widom CS, Al-Dayeh L, & Singh M (2001). Reduced 
right hemisphere activation in severely abused violent offenders during a working memory task: 
An fMRI study. Aggressive Behavior, 27(2), 111–129. 10.1002/ab.4

Rhen T, & Cidlowski JA (2005). Antiinflammatory action of glucocorticoids—new mechanisms for 
old drugs. New England Journal of Medicine, 353(16), 1711–1723. 10.1056/NEJMra050541 
[PubMed: 16236742] 

Romine CB, & Reynolds CR (2005). A model of the development of frontal lobe functioning: Findings 
from a meta-analysis. Applied Neuropsychology, 12(4), 190–201. 10.1207/s15324826an1204_2 
[PubMed: 16422660] 

Roth RM, Isquith PK, & Gioia GA (2005). BRIEF-A: Behavior rating inventory of executive function–
adult version: Professional manual. Psychological Assessment Resources.

Sass SM, Heller W, Stewart JL, Silton RL, Edgar JC, Fisher JE, & Miller GA (2010). Time course 
of attentional bias in anxiety: Emotion and gender specificity. Psychophysiology, 47(2), 247–259. 
10.1111/j.1469-8986.2009.00926.x [PubMed: 19863758] 

Scher CD, Stein MB, Asmundson GJ, McCreary DR, & Forde DR (2001). The childhood trauma 
questionnaire in a community sample: Psychometric properties and normative data. Journal of 
Traumatic Stress, 14(4), 843–857. 10.1023/A:1013058625719 [PubMed: 11776429] 

Schilling EA, Aseltine RH, & Gore S (2007). Adverse childhood experiences and mental health 
in young adults: A longitudinal survey. BMC Public Health, 7(1), 30. 10.1186/1471-2458-7-30 
[PubMed: 17343754] 

Shackman JE, Shackman AJ, & Pollak SD (2007). Physical abuse amplifies attention to threat and 
increases anxiety in children. Emotion, 7(4), 838–852. 10.1037/1528-3542.7.4.838 [PubMed: 
18039053] 

Snyder HR (2013). Major depressive disorder is associated with broad impairments on 
neuropsychological measures of executive function: A meta-analysis and review. Psychological 
Bulletin, 139(1), 81–132. 10.1037/a0028727 [PubMed: 22642228] 

Toplak ME, West RF, & Stanovich KE (2013). Practitioner Review: Do performance-based measures 
and ratings of executive function assess the same construct? Journal of Child Psychology and 
Psychiatry, 54(2), 131–143. 10.1111/jcpp.12001 [PubMed: 23057693] 

Twardosz S, & Lutzker JR (2010). Child maltreatment and the developing brain: A review 
of neuroscience perspectives. Aggression and Violent Behavior, 15(1), 59–68. 10.1016/
j.avb.2009.08.003

Letkiewicz et al. Page 12

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



U.S. Department of Health & Human Services, Administration for Children and Families, 
Administration on Children, Youth and Families, Children’s Bureau. (2020). Child maltreatment 
2018. https://www.acf.hhs.gov/cb/research-data-technology/statistics-research/child-maltreatment

Van der Werff SJ, Pannekoek JN, Veer IM, van Tol MJ, Aleman A, Veltman DJ, Zitman FG, 
Rombouts SA, Elzinga BM, & van der Wee NJ (2013). Resting-state functional connectivity 
in adults with childhood emotional maltreatment. Psychological Medicine, 43(9), 1825–1836. 
10.1017/S0033291712002942 [PubMed: 23254143] 

van Harmelen AL, van Tol MJ, van der Wee NJ, Veltman DJ, Aleman A, Spinhoven P, van Buchem 
MA, Zitman FG, Penninx BW, & Elzinga BM (2010). Reduced medial prefrontal cortex volume 
in adults reporting childhood emotional maltreatment. Biological Psychiatry, 68(9), 832–838. 
10.1016/j.biopsych.2010.06.011 [PubMed: 20692648] 

Watson D, Clark LA, Weber K, Assenheimer JS, Strauss ME, & McCormick RA (1995b). 
Testing a tripartite model: II. Exploring the symptom structure of anxiety and depression 
in student, adult, and patient samples. Journal of Abnormal Psychology, 104(1), 15–25. 
10.1037/0021-843X.104.1.15 [PubMed: 7897037] 

Watson D, Weber K, Assenheimer JS, Clark LA, Strauss ME, & McCormick RA (1995a). Testing a 
tripartite model: I. Evaluating the convergent and discriminant validity of anxiety and depression 
symptom scales. Journal of Abnormal Psychology, 104(1), 3–14. 10.1037/0021-843X.104.1.3 
[PubMed: 7897050] 

Wells TT, Vanderlind WM, Selby EA, & Beevers CG (2014). Childhood abuse and vulnerability to 
depression: Cognitive scars in otherwise healthy young adults. Cognition & Emotion, 28(5), 821–
833. 10.1080/02699931.2013.864258 [PubMed: 24313549] 

Young EA, Abelson JL, Curtis GC, & Nesse RM (1997). Childhood adversity and 
vulnerability to mood and anxiety disorders. Depression and Anxiety, 5(2), 66–72. 10.1002/
(SICI)1520-6394(1997)5:2<66::AID-DA2>3.0.CO;2-3 [PubMed: 9262936] 

Letkiewicz et al. Page 13

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.acf.hhs.gov/cb/research-data-technology/statistics-research/child-maltreatment


Figure 1. 
Scatterplots depicting the relationships between the childhood trauma questionnaire total 

maltreatment and self-reported executive functioning in the domains of A) Inhibition, 

B) Shifting, and C) Working memory (note: higher self-reported EF represents poorer 

functioning).
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Figure 2. 
Scatterplot depicting the relationship between the childhood trauma questionnaire total 

maltreatment and updating working memory (i.e., task-based executive functioning).

Letkiewicz et al. Page 15

J Aggress Maltreat Trauma. Author manuscript; available in PMC 2024 August 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Letkiewicz et al. Page 16

Table 1.

Descriptive statistics.

N = 124 Means Standard Deviations

Maltreatment

CTQ Total 34.90 11.02

Emotional Abuse 8.14 3.51

Physical Abuse 6.28 2.46

Sexual Abuse 5.67 2.55

Emotional Neglect 8.63 3.82

Physical Neglect 6.19 2.43

Self-reported Executive Function (EF)

BRIEF Inhibit 13.10 2.81

BRIEF Shifting 9.70 2.55

BRIEF WM 13.14 3.20

Updating WM, EF Task

2-back % Accuracy (average) 80.12 10.56

Psychopathology Symptoms

MASQ-AD8 16.27 4.81

MASQ-AA 27.43 6.97

PSWQ 51.10 14.12

CTQ = Childhood Trauma Questionnaire; MASQ-AD8 = Mood and Anxiety Symptom Questionnaire, 8-item Anhedonic Depression Subscale; 
MASQ-AA = Mood and Anxiety Symptom Questionnaire, Anxious Arousal Subscale; PSWQ = Penn State Worry Questionnaire; BRIEF = 
Behavior Rating Inventory of Executive Function, Adult Version
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Table 2.

Hierarchical regression analysis results, with childhood maltreatment predicting the self-reported EF domains, 

controlling for psychopathology symptoms.

i. Dependent Variable (DV): BRIEF Inhibition
Independent Variables (IVs):

Step 1 R2 Total F(3,120) p-value

MASQ-AD8, MASQ-AA, PSWQ .21 10.39 <.001

Step 2 R2 Total F(4,119) p-value ΔR2 F-change (1,119) p-value

CTQ Total .36 16.41 <.001 .15 27.57 <.001

ii. DV: BRIEF Shifting

Step 1 R2 Total F(3,120) p-value

MASQ-AD8, MASQ-AA, PSWQ .37 23.05 <.001

Step 2 R2 Total F(4,119) p-value ΔR2 F-change (1,119) p-value

CTQ Total .45 24.13 <.001 .08 17.76 <.001

iii. DV: BRIEF WM

 IVs:

Step 1 R2 Total F(3,120) p-value

MASQ-AD8, MASQ-AA, PSWQ .15 7.04 <.001

Step 2 R2 Total F(4,119) p-value ΔR2 F-change (1,119) p-value

CTQ Total .22 8.42 <.001 .07 10.81 .001

CTQ = Childhood Trauma Questionnaire; MASQ-AD8 = Mood and Anxiety Symptom Questionnaire, 8-item Anhedonic Depression Subscale; 
MASQ-AA = Mood and Anxiety Symptom Questionnaire, Anxious Arousal Subscale; PSWQ = Penn State Worry Questionnaire; BRIEF = 
Behavior Rating Inventory of Executive Function, Adult Version
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