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ABSTRACT 

The relationship between childhood maltreatment, depression, anxiety, and 

neuropsychological performance was assessed in a two-part study of healthy college 

students. The primary hypotheses predicted that more severe self-reported histories of 

childhood maltreatment in this population would be correlated with; a) increased current 

symptoms of anxiety and depression; b) poorer attentional performance; and c) that 

anxiety and depression would moderate the relationship between maltreatment and 

attentional performance. Phase I: In the first college student study (n=202), moderate 

associations were found between self-reported childhood maltreatment and current 

depression symptoms (r= .348, p<.001), as well as current anxiety symptoms (r= .286, 

p<.001). Performance on the Digit Symbol test, used here as a measure of sustained 

attention, was significantly correlated with sexual abuse (r= -.157, p =.013), but was not 

correlated with total maltreatment, punishment, or neglect scores. Depression and anxiety 

symptoms neither moderated nor mediated the relationship between sexual maltreatment 

and Digit Symbol test performance. Phase II: In the second college student study (n=71), 

multiple measures of attention and other domains of neuropsychological function were 

added to better understand the potential relationship between maltreatment, attention, and 

depression and anxiety symptoms. Total self-reported childhood maltreatment was found 

to significantly correlate with depression (r= .315, p= .004), and anxiety (r= .271, p=.OI 1) 

symptoms. Scores on neglect/negative home environment and punishment subscales also 

significantly correlated with depression and anxiety symptoms. Surprisingly, sexual 
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abuse did not. No maltreatment scores significantly correlated with performance on 

neuropsychological measures in this sample. However, the multiplicative interaction of 

anxiety and sexual abuse significantly correlated with a factor-determined index of verbal 

fluency. No other of the multiplicative interactions of abuse scales and depression or 

anxiety symptoms were correlated with any other factor-derived indices of attention or 

cognitive functioning (total of 40 correlations examined). These findings highlight the 

relationship between childhood maltreatment and anxiety and depression in an otherwise 

healthy, high-functioning sample. Within such a sample, however, there is little evidence 

for significant effects of maltreatment on attentional or other aspects of cognitive 

executive functioning. These results are discussed in relationship to previously reported 

research and the methodological limitations of the present study. 
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INTRODUCTION TO MALTREATMENT OUTCOMES 

The two current studies investigated the relationship between childhood 

maltreatment, symptoms of depression and anxiety, and cognitive functioning in a non

clinical college sample. There is mounting evidence that childhood maltreatment can 

have an immediate and lasting impact on the child's emotional and cognitive functioning. 

Child maltreatment is a complex problem that affects an estimated 16 to 38% of children 

by the time they reach 18 years of age (Anderson, Martin, Mullen, Romans, & Herbison, 

1993; Finkelhor, 1994; Finkelhor & Dziuba-Leatherman, 1994; Finkelhor, Hotaling, 

Lewis, & Smith, 1990; Russell, 1983). Of the forms of child maltreatment, sexual abuse 

is one of the most common and is also the least likely to be reported (Finkelhor & 

Dziuba-Leatherman, 1994). Estimates suggest that childhood sexual abuse occurs at an 

alarming rate of 200,000 new cases each year (Finkelhor & Hotaling, 1984) while less 

than 10% of these cases are ever reported to authorities (Russell, 1983). In two studies, 

one third of the community women surveyed reported that they had been the victims of a 

sexual assault before the age of 18 (Himelein, 1995; Saunders, Villeponteaux, Lipovsky, 

Kilpatrick, & Veronen, 1992), while another survey concluded that as many as 28% of 

women experience at least one episode of sexual abuse before the age of 14 (Russell, 

1983). 

The literature has identified a wide range of negative psychological outcomes 

associated with child maltreatment across ages and developmental levels (Cicchetti & 

Toth, 1995; Elmer & Gregg, 1967; Herman, Russell, & Trocki, 1986). The emotional 

trauma that is associated with the experience of maltreatment may play a key role in the 
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development of these negative outcomes. In an early review of the impact of traumatic 

child abuse, Browne and Finkelhor (1986) highlighted some of the early outcomes 

associated with childhood abuse, as well as some of the lasting symptoms of 

maltreatment. These lasting symptoms included those of depression, anxiety, poor self-

esteem, substance abuse, desire to harm self, suicide attempts, difficulty sleeping, and 

sexual maladjustment (Browne & Finkelhor, 1986). Other authors have repeatedly 

associated childhood maltreatment with several kinds of emotional disturbances in 

childhood, including depression (Browne & Finkelhor, 1986; Koverola, Pound, Heger, & 

Lytle, 1993; Pelcovitz et al., 1994), anxiety (Stein et al., 1996), poor affect regulation, 

and poor emotional differentiation and expression (van der Kolk & Fisler, 1994). 

Childhood abuse experiences have also been frequently reported to be associated 

with an increased risk for later psychiatric disorders in adulthood (Burnam et al., 1988; 

Cicchetti & Toth, 1995; Green, 1993; Mullen, Martin, Anderson, Romans, & Herbison, 

1993; Romans, Martin, Anderson, O'Shea, & Mullen, 1995; Saunders et al., 1992; Stein 

et al., 1996; van der Kolk & Fisler, 1994) and other negative behavioral outcomes such as 

conduct problems (Rogeness, Amrung, Macedo, Flarris, & Fisher, 1986), hyperactivity 

(Dubowitz, Black, Harrington, & Verschoore, 1993), increased substance use and abuse 

(Hernandez, 1992; Stein, Koverola, Hanna, Torcha, & McClarty, 1997), suicide, self 

mutilation, and sexual dysfunction (Romans et al., 1995). These psychiatric risks and 

behavioral difficulties appear to be particularly prevalent when the maltreatment involves 

sexual abuse. In a study of adult women randomly chosen from the community who 

were child rape victims were four to five times more likely than non-victims to have ever 
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met the American Psychiatric Association's Diagnostic and Statistical Manual of Mental 

Disorders - Third Edition (1980) diagnostic criteria for a major depressive episode, 

agoraphobia, obsessive compulsive disorder (OCD), social phobia, and sexual disorders 

(Saunders et al., 1992). In this same population of community women, molestation 

victims were two to three times more likely to have had a major depressive episode, or a 

sexual disorder, and five times more likely to have OCD. Non-contact sexual assault as a 

child was not associated with higher risk for psychiatric disorder in this community 

sample (Saunders et al., 1992). Childhood incest experiences reported by clinical and 

community samples of women have also been associated with increased reports of 

generalized anxiety, sexual problems, and relationship difficulties (Herman et al., 1986). 

De Bellis and colleagues (2002) recently compared the psychological status of 28 

children and adolescents recruited from mental health agencies that served maltreated 

children. Children were included in the study if they met American Psychiatric 

Association's Diagnostic and Statistical Manual of Mental Disorders - Fourth Edition 

(DSM-IV) (American Psychiatric Association, 1994) diagnostic criteria for chronic 

PTSD resulting from child maltreatment and had previously reported maltreatment 

experiences to Child Protective Services, had no history of treatment with psychotropic 

medications, and were living in a non-abusing environment for at least three months prior 

to the study. This group was compared to a community-recruited group of 66 non-

maltreated children and adolescents, controlling for socioeconomic status. Consistent 

with symptoms associated with PTSD, the maltreatment group demonstrated significantly 

more difficulties across measures of depression and dissociative behavior, as well as 



significantly more parent-reported problem behaviors (De Bellis et al., 2002). These 

findings are not uncommon. One of the central hallmarks of childhood psychological 

trauma is an inadequate ability to regulate the intensity of feelings and impulses (van der 

Kolk & Fisler, 1994), which can result in behavior patterns of impulsivity, 

aggressiveness, and inflexibility (Rogeness et al., 1986). Additionally, one of the most 

consistent clinical and behavioral findings across the literature on maltreated children is 

an increased incidence of attentional and hyper-arousal disorders (Heffron, Martin, 

Welsh, Perry, & Moore, 1987; Perry, 1994; Rogeness et al., 1986). 

Posttraumatic Stress Disorder 

Emotional trauma can result from an infinite range of circumstances and 

environments. Despite differences in the source or recipient of trauma, there are some 

consistent similarities in the human response to emotional trauma. Emotional arousal 

initiates an immediate series of biological and behavioral changes that serve to direct the 

organism's attention and mobilize resources and behaviors to protect the well-being or 

goals of the individual. Emotional arousal that is overwhelming can initiate maladaptive 

biobehavioral changes. These maladaptive changes can result in the development of a 

trauma disorder. 

Posttraumatic Stress Disorder (PTSD) is the most widely used diagnosis in the 

United States for identifying and researching trauma. The DSM-IV includes six 

diagnostic criteria of PTSD (AmericanPsychiatricAssociation, 1994). These include: 

a) The person has been exposed to a traumatic event in which both of the 

following were present: (1) the person experienced, witnessed, or was 



confronted with an event or events that involved actual or threatened death or 

serious injury, or a threat to the physical integrity of self or others, (2) the 

person's response involved intense fear, helplessness, or horror. Note: In 

young children, this may be expressed instead by disorganized or agitated 

behavior. 

b) The traumatic event is persistently reexperienced in one (or more) of the 

following ways: (1) recurrent and intrusive distressing recollections of the 

event, including images, thoughts, or perceptions. Note: In young children, 

repetitive play may occur in which themes of aspects of the trauma are 

expressed, (2) recurrent distressing dreams of the event, Note: In children, 

there may be frightening dreams without recognizable content, (3) acting or 

feeling as if the traumatic event were recurring (includes a sense of reliving 

the experience, illusions, hallucinations, and dissociative flashback episodes, 

including those that occur when awake or intoxicated). Note: In young 

children, trauma-specific reenactment may occur, or (4) intense psychological 

distress at exposure to internal or external cues that symbolize or resemble an 

aspect of the traumatic event. 

c) Persistent avoidance of stimuli associated with the trauma and numbing of 

general responsiveness (not present before the trauma), as indicated by three 

(or more) of the following: (1) efforts to avoid thoughts, feelings, or 

conversations associated with the trauma, (2) efforts to avoid activities, 

places, or people that arouse recollections of the trauma, (3) inability to recall 



an important aspect of the trauma, (4) markedly diminished interest or 

participation in significant activities, (5) feeling detachment or estrangement 

from others, (6) restricted range of affect (e.g., unable to have loving 

feelings), (7) sense of foreshortened future (e.g., does not expect to have a 

career, marriage, children, or a normal life span) 

d) Persistent symptoms of increased arousal (not present before the trauma), 

as indicated by two or more of the following: (1) difficulty falling asleep or 

staying asleep, (2) irritability or outbursts of anger, (3) difficulty 

concentrating, (4) hypervigilance, (5) exaggerated startle response. 

e) Duration of the disturbance (symptoms in Criteria B, C, and D) is more 

than 1 month. The disturbance causes clinically significant distress or 

impairment in social, occupational, or other important areas of functioning. 

As noted above, these diagnostic criteria do allow some modification of required 

symptoms for diagnosing children. However, these modifications are quite minimal. 

Some child researchers have voiced concerns that the DSM-IV model of PTSD may not 

provide adequate flexibility for children whose symptoms and response to trauma vary 

widely compared to adults (Perry, 1994; Scheeringa, Zeanah, Drell, & Larrieu, 1995) and 

have urged that children who experience traumatizing abuse be evaluated with an 

alternative model to PTSD (Finkelhor, 1987). 

Other Models of Trauma Disorder 

Perry (1994) reviews the limitations of using a PTSD diagnosis to determine a 

child's exposure and reaction to trauma. He reported that symptoms of PTSD and 
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exposure to severe psychological trauma in children can often present a confusing picture 

to the clinician who may see great variability in the presentation of symptoms (Famularo, 

Kinscherff, & Fenton, 1990; Green, 1993; Perry, 1994). Perry and others have found 

high rates of co-morbid diagnoses present in as many as 85% of child PTSD populations 

(Famularo, Fenton, Kinscherff, & Augustyn, 1996; Perry, 1994). This can make for a 

very ambiguous clinical picture. Often, the symptoms are misdiagnosed as attention-

deficit hyperactivity disorder, conduct disorder, anxiety disorders, and mood disorders, 

while the underlying trauma disorder remains untreated. 

Often, children are very impaired due to trauma, but do not meet the full criteria 

for PTSD (Finkelhor, 1987). Many times, according to Perry (1994), the only clearly 

identifiable features of exposure to severe psychological trauma are: 1) a documented 

history of exposure to severe traumatic events, 2) an increase in symptoms with re-

exposure to some aspect of the trauma, and 3) autonomic hyper-arousal. This core of 

identifiable symptoms is present across children who, individually, also display a varied 

profile of affective, psychotic, conduct, and anxiety symptoms, although they often may 

not meet full criteria for PTSD diagnosis. This alternative method of identifying children 

traumatized by abuse can be especially helpful when working with children too young to 

reliably recall or report on their abuse experiences. However, the abnormal autonomic 

nervous system (ANS) reactivity can be considered an important marker of possible 

traumatic exposure and could become an important part of routine assessment procedures 

in child clinics. More research is needed in this area to understand the reliability of ANS 

measures at identifying trauma-exposed children (Scheeringa et al., 1995). The same 
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authors also suggest using a different set of developmentally sensitive criteria for 

diagnosing trauma in young children. They report that severely traumatized children 

were not reliably diagnosed by the current DSM-IV (1994) criteria. They advocated 

adapting the current PTSD criteria into a more behaviorally operationalized and 

developmentally appropriate system, rather than relying on the child's subjective report 

of experiences (Scheeringa et al., 1995). 

The definition of trauma, especially maltreatment-related trauma has been another 

area of concern among some researchers. In the child maltreatment literature, the 

definition of child abuse can vary greatly from study to study, limiting the conclusions 

that can be drawn across the literature (Cicchetti & Toth, 1995; Finkelhor, 1994; 

Giovannoni, 1989; Green, 1993; Russell, 1983; Wyatt & Peters, 1986). There is no 

current consensus on how to define or classify types of maltreatment or abuse 

experiences. However, Cahill (1999) offered these definitions, based on a recent review 

of child abuse literature: Child abuse is defined as non-accidental serious physical injury, 

sexual exploitation or misuse, neglect, or serious mental injury of a child less than 18 

years of age as a result of acts of commission or omission by a parent, guardian, or 

caretaker. Physical abuse refers to inflicted serious bodily injury through excessive force 

of beating, biting, kicking, welts, bruises, lacerations, fractures, or burns, which might be 

mild in extent or could result in death. Serious bodily injury is that which causes the 

child severe pain, impairs the child's functioning temporarily or permanently, or is part of 

a pattern of separate injuries to the child. Sexual abuse of children includes the exposure 

of a child to sexual acts or materials, fondling, intercourse, incest, rape, sodomy, 
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exhibitionism, or the use of a child in the production of pornography. Cahill defines 

neglect as the result of failure to provide for the basic needs of a child, including food, 

clothing, nurturing care, education, and medical care. It includes prolonged or repeated 

lack of supervision. Such acts of omission endanger the child's life or development or 

impair physical functioning (Cahill, Kaminer, & Johnson, 1999). The move towards 

clearly and consistently defining the nature of the maltreatment across the multiple areas 

of research will help to integrate the data from neuroscience, neuropsychology, 

neuroendrocrinology, and other fields and improve our ability to translate that data into 

meaningful interventions. 

Neuropsychological Outcomes Associated with Abuse 

The concept that neurological impairment may result from to emotional trauma 

has been a relatively new idea in the field of child abuse (Lipschitz, Rasmusson, & 

Southwick, 1998). It does, however, fit within the model proposed by Kolb (1987) in 

which he hypothesized that the damage caused by an excessive neurochemical stress 

response would result in neuropsychological symptoms and deficits (Kolb, 1987). Kolb's 

hypotheses have been supported by findings in groups of adult survivors of traumatic 

childhood abuse which have identified many long-lasting clinical, behavioral, 

neuropsychological, and neurophysiologic "markings" of emotional trauma (Green, 1993; 

Greenwald, Leitenberg, Cado, & Tarran, 1990; Herman et al., 1986). More recently, 

there is emerging evidence that emotional trauma does result in not only psychological. 
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and emotional changes, but also in cognitive, and neurobiological declines (Bremner et 

al., 1997; Bremner et al, 1993). 

Recent studies of the relationship between adult trauma and neuropsychological 

functioning have suggested a strong relationship between maltreatment and 

neuropsychological performance. Stein and colleagues (2002) recently investigated 

neuropsychological function in three groups of women: a) a group of 17 adult women 

who were victims of domestic violence with current PTSD, b) a group of 22 victimized 

women without a lifetime diagnosis of PTSD, and c) a group of 22 nonvictimized 

matched control subjects (Stein, Kennedy, & Twamley, 2002). The victims of violence 

diagnosed with PTSD reported experiencing more severe violence than the two non-

PTSD groups. The PTSD group also also performed significantly lower on the Wechsler 

Adult Intelligence Scale - Third Version (WAIS-III ) (Wechsler, 1997a) Vocabulary 

subtest, compared to the control and non-PTSD victims. Victims of adult-domestic 

violence, regardless of PTSD status, demonstrated poorer performance on tasks of 

speeded, sustained auditory attention and working memory on the Paced Auditory Serial 

Addition Test (PASAT) (Spreen & Strauss, 1998d), and response inhibition on the Stroop 

test (Spreen & Strauss, 1998f) than controls (Stein et al., 2002). The group with PTSD 

performed more poorly than the control group on the Trail Making Test Part B (TMT) 

(Spreen & Strauss, 1998h), a task of cognitive set-shifting. Additionally, 

visuoconstruction and visual memory were significantly poorer for both domestic 

violence groups, when compared to the control group (Stein, Kennedy, & Twamley, 

2002). 



There were no statistically significant differences between either of the victim 

groups and controls on the fDllowing measures; WAIS-III Digit Span Subtest; Auditory 

Consonant Trigrams, Rey-Osterrith Complex Figure Test (Spreen & Strauss. 1998e) 

organization score, Wechsler Memory Scale - Third Version (WMS-IIl) (Wechsler. 

1997b) Logical Memory, learning trials and long and short-delay verbal list-learning on 

the California Verbal Learning Test (CVLT) (Spreen & Strauss, 1998a), a test of 

continuous visual memory , and the Controlled Oral Word Association (COWA) (Spreen 

& Strauss, 1998c) test. While victims performed more poorly on several measures of 

attention, the authors did not find consistent relationships between performance on the 

neuropsychological measures and severity of maltreatment reported on self-report 

childhood and adult measures (Stein et al, 2002). These findings suggest a relationship 

between maltreatment and attentional functioning that is not limited to victims with a 

PTSD diagnosis. In a second study on this sample, data on history of childhood abuse 

was also reported (Fennema-Notestine, Stein, Kennedy, Archibald, & Jernigan, 2002). 

The victim groups had significantly greater self-reported childhood trauma, compared to 

the control group. The PTSD and non-PTSD groups were similar on all childhood 

trauma measures except for sexual abuse. The PTSD group reported significantly higher 

sexual abuse scores than the non-PTSD group (Fennema-Notestine et al., 2002), Because 

the adult victims in the first study (Stein et al., 2002) demonstrated lower attentional 

performance and also had significant histories of childhood maltreatment (Fennema-

Notestine et al., 2002), these results highlight the importance of understanding the 

relationship between childhood abuse and neuropsychological function. 
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General Intelligence Studies 

The most common approach to studying the cognitive sequelae associated with 

the emotional trauma of childhood abuse has been to measure IQ. Early studies 

examining cognitive function of children with maltreatment histories reported 

consistently lower intellectual functioning compared to controls (Einbender & Friedrich, 

1989; Elmer & Gregg, 1967; Friedrich, Einbender, & Luecke, 1983; Hoffman-Plotkin & 

Twentyman, 1984; Gates, Peacock, & Forrest, 1984). Reviews of the more recent 

literature have tended to support the conclusion that children who experience traumatic 

abuse demonstrate lower IQs than peers (Armsworth & Holaday, 1993; Malinosky-

Rummell & Hansen, 1993) and lower intellectual performance compared to expected 

population means (Frankel, Boetsch, & Harmon, 2000) when social and environmental 

variables are controlled. Additional studies have indicated that maltreated children show 

poorer academic achievement (Einbender & Friedrich, 1989; Himelein, 1995) across 

verbal and nonverbal domains (Cicchetti & Toth, 1995; Eckenrode, Laird, & Doris, 1993; 

Perez & Widom, 1994; Rowe & Eckenrode, 1999). 

In a community sample' of severely abused children, Carrey et al. (1995) 

investigated the cognitive functioning, as measured by the Wechsler Intelligence Scale 

for Children - Revised (WISC-R) (Spreen & Strauss, 1998i), of 18 abused children 

between the ages of seven and 13. The majority of the sample was female. These 

' Several sampling approaches have been used in the recent literature to evaluate the performance of abused 
children. Comparison groups selected from community samples, hospitalized psychiatric patients, and 
comparative standardized test norms have all been used. Each of these types of comparison groups has 



22 

participants were recruited through a Canadian children's society and compared to a 

carefully matched control group of community children with no abuse histories. Abuse 

experiences were defined as physical or sexual assaults severe enough to warrant legal 

investigations. The majority (85%) of the sample of abused children experienced sexual 

abuse or a combination of sexual and physical abuse, while the remaining children 

experienced only physical abuse, 79% of the abused participants were abused for a 

duration of longer than one-year, and 72%) of the abused participants experienced severe 

abuse (physical scarring and/or sexual penetration). Children were excluded if they had 

experienced any neurological disorder or had serious childhood accidents. Abused 

children had reliably lower Verbal IQ (VIQ) scores, which contributed to significant 

differences in Full Scale IQ (FSIQ) compared to non-abused participants. Additionally, 

the severity of abuse experienced was strongly correlated with lower VIQ and FSIQ^ 

(Carrey, Butter, Persinger, & Bialik, 1995). 

A different profile of intellectual ability was reported by Sadeh, Hayden, 

McGuire, Sachs, & Civita (1994) in a sample of psychiatric hospitalized children. In a 

retrospective chart review, researchers evaluated the cognitive performance of 100 

children who were consecutively admitted for psychiatric hospitalization. The majority of 

the sample was male, with an average age of eight years (range of two to 13 years old). 

Participants were categorized according to abuse history into three groups: physical abuse 

n=23, sexual abuse (with or without physical abuse) n=49 and non-abused controls n=28. 

inherently different traits and will likely produce different research outcomes. There is no current 
consensus about appropriate sampling methodology for this area of research. 
^ It is important to note that 58% of the children in the sample experienced the onset of abuse before the age 
of seven. Authors did not report analysis any of their findings according to age of onset. 
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All participants were given the WISC-R (or Wechsler Preschool and Primary Scales of 

Intelligence - Revised (WPPSI-R)) (Spreen & Strauss, 1998i) for children under 6). 

Sexually abused children, including those children who had also been victims of physical 

abuse, were characterized by lower Performance IQ (PIQ) on WISC-R (or WPPSI-R) 

compared to non-abused participants. Sexually abused children also tended to have the 

lowest scores of the three groups across FSIQ & VIQ, although these differences did not 

reach significance. Physically abused children's performance fell between the sexually 

abused group and the non-abused group (Sadeh, Hayden, McGuire, Sachs, & Civita, 

1994). 

It is difficult to compare these two studies because the sample populations differ 

in gender and psychiatric symptomology. A subsequent study by Rogeness, Amrung, 

Macedo, Harris, and Fisher (1986) investigated the potential gender differences in IQ 

outcomes of abused children. Rogeness and colleagues noted a significant sex difference 

in IQ outcomes among abused children admitted to a psychiatric hospital. The study 

sample was comprised of 539 children between the ages of 4 and 16 who were admitted 

consecutively to a children's psychiatric hospital. Children with definite or probable 

abuse were identified from hospital charts and placed in the abuse sample, while children 

with no abuse history were placed in the control group"^. Abused children did not differ 

from non-abused children in their rate of referral for neurological consultation in any of 

the groups. Comparing Wechsler Intelligence Scale for Children (WISC) IQ scores, the 

investigators found that abused boys did not differ significantly from non-abused boys on 

^ It is important to note that all group IQ means fell within the Average Range of the published test norms. 
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measures of FSIQ. The findings for girls differed. Abused girls demonstrated 

significantly lower IQ's compared to non-abused girls. Abused girls also demonstrated 

significantly lower IQ's than abused boys. Rogeness et al. (1986) put forth the hypothesis 

that girls may be more cognitively vulnerable to the effects of abuse' (Rogeness et al.. 

1986). While some studies have suggested a relationship between maltreatment and IQ, 

De Bellis and colleagues (2002) found no significant correlation between maltreatment 

variables and VIQ, PIQ, or FSIQ in a sample of 28 children with maltreatment-related 

PTSD. De Bellis and colleges did report significantly lower VIQ (at the p=0.05 level) in 

their maltreatment sample, compared to controls (De Bellis et al., 2002). 

Studies examining the general IQ of adult survivors of traumatic childhood abuse 

have come to different conclusions about the long-term outcomes of traumatic abuse on 

general intellectual functioning. These investigations have sought to clarify the link 

between childhood trauma and adult cognitive functioning. Some studies have explored 

the link between trauma and cognitive functioning using the model of adult PTSD that 

has been widely researched with combat veterans. For example, Bremner and colleagues 

(1993) explored the cognitive functioning of adult combat veterans with PTSD. These 

studies demonstrated intact general IQ scores in the veterans, but also noted specific 

patterns of memory deficits associated with a history of combat stress and diagnoses of 

PTSD (Bremner et al., 1993). 

The sample size of both abuse and control groups was nearly twice as large for boys as for girls 
^ Or, conversely that girls with lower IQ s are more likely to be abused. This argument is inherent in nearly 
every retrospective or correlational study of the effects of childhood abuse. Until prospective longitudinal 
studies are conducted this alternative hypothesis will remain viable. 



More recently, Bremner's group expanded their study of trauma-related structural 

and functional neurologic changes to include traumatized adult survivors of childhood 

abuse. They hypothesized that adults with a history of traumatic childhood abuse would 

display a pattern of intellectual and memory abilities similar to the pattern seen in 

traumatized adult combat veterans (Bremner et al., 1995). This study recruited 21 

psychiatric in-patients and outpatients with a history of severe childhood abuse and with 

a diagnosed Axis I psychiatric disorder. Additionally, all patients met criteria for current 

PTSD related to their early trauma. Twenty-one comparison subjects were recruited from 

the community and matched for age, sex, race, handedness, height, weight, years of 

education, years of parental education, and years of alcohol abuse. Comparison subjects 

were free from any Axis I diagnosis or abuse history. All participants completed 

standardized measures of IQ and memory abilities. No statistically significant 

differences were found for WAIS-R FSIQ, VIQ, or PIQ. However, specific memory 

deficits were present in the abuse group and will be discussed below. 

In one of the largest investigations of intellectual functioning in adult survivors of 

traumatic childhood abuse, Perez and Widom (1994) conducted a prospective twenty-

year follow-up on abused children. Between the years of 1967 and 1971, the original 

participants were identified from official court records documenting child abuse before 

the age of 11. For this follow-up, Perez located and evaluated over 400 of the adults with 

abuse histories. The abuse histories in the sample included documented neglect, physical 
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abuse, and sexual abuse^. Abused subjects were prospectively matched with children of 

the same age, sex, race, neighborhood, and elementary school. The total study sample 

consisted of 699 participants who were between the ages of 18 and 35 at the time of 

follow-up. All participants were screened for verbal intelligence and tested for reading 

ability. The findings supported an association between child abuse and long-lasting 

cognitive deficits. Adults with abuse histories demonstrated significantly lower verbal 

abilities and lower reading achievement than their matched peers^. Additionally, the 

performance of the closely matched comparison sample suggests that the relationship 

between IQ and child abuse is not merely a consequence of low socioeconomic status or 

educational opportunities (Perez & Widom, 1994). 

Samples recruited from adult psychiatric populations have also revealed evidence 

of cognitive deficits associated with childhood abuse. Raskin (1997) conducted a study 

of estimated IQ (using the Shipley Institute of Living Scales) in a sample of adults abuse 

survivors referred by community psychiatrists and compared them to normal college-

student controls. While Raskin and colleagues did not discuss the significance of the 

differences in estimated IQ, they did report that the IQ in the sexually abused sample was 

102, compared to 114 in the non-abused sample. Again, these results suggest a trend of 

lower, but not clinically deficient IQ scores in adults with traumatic abuse histories 

For this study, Perez & Widom defined the following types of abuse: neglect is the extreme failure to 
provide adequate food, clothing, shelter, and medical attention to children; physical abuse is abuse resulting 
in injuries such as bruises, welts, bums, abrasions, lacerations, wounds, cuts, bone and skull fractures, and 
other evidence of physical injury; and sexual abuse is defined by acts ranging from assault & battery with 
sexual intent, fondling or obscene touching, sodomy, incest, and other sexual acts. 
' These brief screening tests did not find a main effect for type of abuse, however, specific kinds of abuse 
were associated with specific outcomes. Neglect was a significant predictor of reading achievement, while 
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(Raskin, 1997). Raskin also explored components of executive functioning wliicii will be 

discussed below. 

Other studies have failed to find a pattern of general intellectual or memory 

deficits in adults with childhood abuse histories, even when neurbiological differences 

have been documented. Stein and colleagues (1997) investigated the general intellectual 

functioning of twenty-one women who reported a childhood history of sexual abuse, 

matched with 21 women with no reported history of abuse nor with a current Axis I 

diagnosis. They were matched for levels of education, socioeconomic status, age and 

handedness. Participants were given subtests of the WAIS-R (Vocabulary, Similarities. 

Picture Completion, Block Design, and Digit Symbol) (Spreen & Strauss, 19981). All 

women performed at a similar level on WAIS-R measures, although the abused group 

demonstrated differences in hippocampal volumes as measured by full hippocampal MRl 

(Stein et al., 1997). 

To summarize this body of literature, several adult studies have not demonstrated 

IQ differences between maltreatment and control groups, one of the largest adult follow-

up studies did demonstrate significantly lower verbal skills and academic achievement, 

while controlling for environment and education. There also is a tendency for maltreated 

girls groups to demonstrate lower FSIQ or VIQ, without as many clinical and behavioral 

problems as maltreated boys. Abused boys tend to demonstrate lower Performance IQ, 

with higher rates of psychiatric morbidity. It is important to note that these studies tend 

to report IQ within the Average to Low Average range for children with abuse histories. 

both neglect and physical abuse were each significant predictors of IQ. Sexual abuse alone was not a 
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Often these children's scores are significantly lower than matched peers, but not low 

enough to be considered clinically deficient. It is also important to consider alternative 

explanations for the IQ differences. Maltreated children may miss more school days 

because of parental neglect or because of an effort to keep the signs of maltreatment 

hidden from teachers and authorities. Maltreated children may also be less attentive at 

school, or demonstrate behavioral difficulties that interfere with their learning. Other 

considerations such as socioeconomic status, generational history of abuse, and parental 

IQ may also have important relationships with children's IQ measured in these studies. 

Future research will need to address these other potential contributors to IQ in maltreated 

samples. Finally, when exploring intellectual functioning in maltreated samples, the 

measures of general IQ allow us to determine a child's general level of functioning, they 

do not reveal many specific details about neuropsychological functioning. Most studies 

report only Verbal and Performance subscales and make no reference to the performance 

on particular subtests. This approach does not allow a thorough examination of specific 

cognitive functions such as attention, memory, or language that are important for 

understanding the full impact of abuse on a child's cognitive and behavioral functioning. 

Very few studies have put forth hypotheses about specific kinds of cognitive dysfunction 

expected to be associated with traumatic childhood abuse, while fewer still have 

examined these hypotheses with standardized neuropsychological assessments. The 

studies reviewed below have explored specific domains of cognitive functioning and 

have found some particular outcomes associated with traumatic child abuse. 

significant predictor of either IQ or reading achievement. 
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Memory Findings 

In samples of maltreated children, memory disturbances have been traditionally 

evaluated from a forensic perspective, focusing on the child's ability to accurately 

remember the details of the abuse or traumatic events. There has been limited research to 

date evaluating children's general memory ability following maltreatment or emotional 

trauma. Several studies investigating memory function in adults with histories of 

traumatic childhood abuse have been published. These studies have tended to concentrate 

on the victims of sexual abuse, and therefore are predominately composed of female 

samples. 

Much of the early work on neuropsychological outcomes of trauma was 

conducted with combat veterans. While this population differs in many ways from the 

traumatically abused child, the mechanism of neuropsychological alteration associated 

with trauma may provide a useful model to explore the findings in childhood abuse 

samples. The neuropsychological literature of adult trauma has focussed mainly on the 

memory disorders associated with combat-related trauma. Adult studies of trauma (i.e. 

veterans with combat-related PTSD) have implicated a process of stress-related 

hippocampal damage as the cause of memory deficits in traumatized adults (Bremner, 

1999; Bremner et al., 1995; Bremner et al., 1997; Bremner et al., 1993; Jenkins, Langlais, 

Delis, & Cohen, 1998). More recent investigations have explored the relationship 

between partner violence and memory functioning. In their comparison of adult victims 

of intimate partner violence with and without PTSD, Stein and colleagues (2002) found 

no differences between victim groups and controls on standard measures of verbal 
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memory for auditorily presented stories and lists. Neither were consistent differences 

found on measures of visuoconstruction and visual memory (Stein et al., 2002). 

Bremner and colleagues have investigated several aspects of memory 

performance in adult victims of childhood abuse. Although Bremner's (1995) 

investigation of the cognitive outcomes in adult victims of childhood abuse did not find 

IQ differences between abused and non-abused participants, they did find a specific 

pattern of memory deficits that replicated their findings with veterans traumatized by 

combat. Bremner's adult-survivor group demonstrated deficits in verbal recall measured 

by a general memory assessment, although the only significant differences were found 

for immediate and delayed story memory. Additionally, the deficits in verbal recall 

correlated with the self-reported severity of childhood abuse (Bremner et al., 1995). The 

percentage of verbal material retained was not significantly different between groups. No 

significant differences were seen between groups for measures of visual learning or 

memory. Stein (1997) and colleagues also studied 21 women recruited from the 

community who reported sexual abuse in childhood and who also demonstrated 

hippocampal differences compared to 21 matched women with no history of childhood 

abuse nor a current Axis I diagnosis. The study found no significant differences between 

groups on a multiple trail verbal list learning and memory measure (Stein et al., 1997). 

Other researchers have found memory deficits in a small group of adult women 

traumatized by rape. Jenkins, Langlais, Delis, & Cohen (1998) reported that their sample 

of 15 rape survivors who met criteria for PTSD demonstrated poorer verbal memory 

performance on the CVLT (Spreen & Strauss, 1998a) than 16 non-PTSD rape survivors 
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or 16 normal controls. The PTSD group demonstrated a nonsignificant trend towards 

poorer memory function across short-term recall trials and for the total number of items 

learned, and showed significantly poorer delayed recall compared to control groups. The 

PTSD group was not significantly different from control and non-PTSD groups on cued 

recall or on recognition memory tasks (Jenkins et al., 1998). 

In a subsequent study of adults with histories of childhood abuse, Bremner's 

(1997) group explored the link between memory functioning and neurobiological changes 

associated with traumatic abuse. The study evaluated the MRls of seventeen participants 

(5 female, 12 male) with abuse histories and PTSD diagnoses, and compared them to 17 

matched controls. The abuse-history participants demonstrated verbal memory deficits, as 

measured by WMS Logical Memory subtest. Relative to matched controls, the abuse 

patients also demonstrated deficits in immediate recall, delayed recall, and percent 

retention. Bremner found no correlation between the measured memory deficits and 

hippocampal volume, measured by mid-hippocampal body MRJ, in abuse patients 

(Bremner et al., 1997). These findings of a lower percentage of retention in the abuse 

group weakens the argument that these deficits could be explained by poor attention. 

Some studies have investigated memory as a function of emotional processing; 

hypothesizing that past emotional trauma interferes with the processing of emotionally 

laden information. McNally and colleagues (1998) investigated the encoding and 

memory abilities of women who were adult survivors of childhood sexual abuse. They 

enrolled 14 women with a reported history of abuse who currently met the criteria for 

PTSD, another group of 12 women who reported a history of childhood sexual abuse, but 
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did not currently meet criteria for PTSD (11 had never met criteria), and a control group 

comprised of 12 women who had never been exposed to either childhood sexual abuse or 

other severe traumatic events. McNally hypothesized that the PTSD group would 

demonstrate an avoidant encoding style and impaired recall for trauma related words 

compared to other positive, negative, and neutral words. After the word presentation, a 

written free-recall test was given, asking the participant to recall all words from the list, 

regardless of whether the words were supposed to be "remembered" or "forgotten". The 

results contradicted McNally's hypothesis. The PTSD group demonstrated significantly 

poorer recall for the non-trauma words they were instructed to remember compared to the 

recall abilities of non-PTSD traumatized or control groups. No significant group 

differences were noted for trauma related words. The authors concluded that women 

traumatized by childhood abuse have altered memory function, but not for trauma related 

material. Rather, memory directed towards non-traumatic items appeared disrupted, 

compared to non-traumatized controls (McNally, Metzger, Lasko, Clancy, & Pitman, 

1998). 

In one of the few studies to examine memory function in children with 

maltreatment histories. Beers and De Bellis (2002) documented significantly poorer 

delayed verbal recall on the CVLT (Spreen & Strauss, 1998a), a list learning task, when 

maltreated children with PTSD were compared to socioeconomically matched controls. 

A trend was seen for the maltreatment group to have poorer delayed visual recall of a 

complex figure, although this was not statistically significant (Beers & De Bellis, 2002). 
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Thus, several verbal memory studies have documented memory and learning 

difficulties in adult survivors of traumatic abuse (Bremner et al., 1997; Jenkins et al., 

1998; McNally et al., 1998). However, others have reported no differences in memory 

and learning, even in sexually abused groups (Stein et al., 1997). The most frequently 

explored and identified memory deficiencies involve verbal memory abilities. These 

studies of verbal memory in traumatized adults have given rise to several interesting 

hypotheses about the neuropsychology of trauma. At a basic level, the pattern of verbal 

memory deficits and intact visual memory may suggest a left hemisphere dysfunction, 

relative to that of right hemisphere. Taken together with the correlation of verbal 

memory deficits to severity of abuse, it might be hypothesized that the left hemisphere 

has a special vulnerability to childhood trauma. The role of possible attention 

disturbances in memory difficulties is also worth noting. Although memory deficiencies 

are present in several of the study groups, it is difficult to rule out the role that attentional 

disturbances may be playing in poor memory function. Several studies suggest that this 

will continue to be an area needing further investigation. The traumatized adults in 

Bremner's 1995 study were deficient in the amount of verbal material recalled. However, 

they did not differ from controls in the percentage of information retained over a delay, 

implying that the survivors were able to hold what information was encoded in memory 

as well as controls. This suggests that the verbal memory difficulties seen in these 

participants may be due to an encoding and/or retrieval deficit, rather than a storage 

deficit because verbal encoding ability relies heavily on attentional and organizational 

processes. Jenkins (1998) also acknowledges that the poor immediate recall in their 



PTSD group is suggestive of an attentional impairment (Jenkins et al., 1998). However, 

in Bremner's 1997 study, the abuse group did demonstrate significantly lower percent 

retention for verbal material, suggesting that memory storage, rather than attention was 

deficient. 

Language Findings 

The study of language has prompted some researchers to explore 

neuropsychological outcomes in relation to the type of abuse experienced. Much of the 

research that has been conducted in the field of language acquisition and development in 

maltreated children has tended to identify more problems in children with neglect 

histories. Neglect is thought to result in insufficient stimulation and verbal exposure 

during critical periods of language development. Within this framework, language 

deficits may not be due to stress-related mechanisms, but rather caused by lack of 

sufficient environmental language stimulation. 

In Allen & Oliver's (1982) comparison of the auditory and verbal abilities of 

abused children, the influence of different forms of maltreatment was explored. Allen 

highlighted the potential for different cognitive outcomes to emerge from different forms 

of maltreatment (Allen & Oliver, 1982). Maltreated children (excluding sexual abuse) 

with developmental delays and/or behavior disorders were drawn from social service 

agency records and matched for age and family variables with 28 children recruited from 

a day care center. The average age of the children was four years old. All children were 

tested on auditory comprehension, which required non-verbal responses, and verbal 

ability, which required spoken answers. Allen and Oliver separated physically abused. 



neglected, and combination abuse-neglect groups and compared them to non-maltreated 

controls. In the overall sample, a high correlation was found between the occurrence of 

abuse and neglect. Neglect was the only variable that was a significant predictor of 

auditory comprehension and verbal ability. The authors attributed these findings to the 

lack of appropriate language stimulation during critical periods in childhood (Allen & 

Oliver, 1982). 

In a study of receptive language development, Rieder & Cicchetti (1989) 

examined the language skills of seventy maltreated children who were identified and 

confirmed by State social service agencies. The children's mean age was 6.3 years with a 

control group matched for income, welfare status, mother's age, mother's education, and 

socioeconomic status. No differences were detected in the receptive language skills for 

maltreated versus non-maltreated children (Rieder & Cicchetti, 1989). Contrasting with 

Rieder & Cicchetti's findings, Oates (1984) reported a follow-up study of families who 

had a child admitted to a hospital because of child abuse related injuries including 

bruises, fractures and burns (Oates et al, 1984). Post-admission follow-ups were 

conducted on 39 children at an average of five years after the initial hospital admission. 

The children were between four and 14 years old at the time of the study. Abused 

children were matched for age, sex, ethnicity, and socioeconomic status with children 

from the same school. On a measure of developmental reading age, the abused children 

on average were 14.3 months behind the norms for their chronological age, while the 

matched control group was delayed only 4.8 months. Abused children also were 

significantly lower than the controls on an adapted measure of verbal language 
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development. Additionally, all children received the WISC-R (Spreen & Strauss, 1998i). 

Abused children performed significantly lower (Mean FSIQ=95, VIQ=95, PIQ=95) on 

standardized measures of intellectual function than the control group (FSIQ=107, 

VIQ=106, PIQ=106) (Gates et al., 1984). It should be noted that in these and other 

studies (Freeman & Beck, 2000); the mean scores for language performance in 

maltreatment groups still tend to fall within the average range. More recently, Beers and 

De Bellis (2002) did not find differences in basic language function in their sample of 

maltreated children with PTSD, compared to socioeconomically matched controls. 

There is thus mixed evidence that child maltreatment interferes with the normal 

development of language abilities. Although lower performance on language tests has 

been noted in several maltreated samples, these performances are still within the average 

range. Neglect has been directly implicated in those observed developmental language 

delays, likely reflecting inadequate exposure to language stimulation during critical 

developmental periods. However, neglect is also frequently co-morbid with other forms 

of abuse. 

Visuospatial Findings 

Few published studies to date have specifically investigated the visuospatial 

abilities of traumatically abused children. A 1993 study by Dinklage and Grodzinsky (as 

cited in Raskin , 1997) described the neuropsychological findings from a group of 

inpatient children who had a history of severe sexual abuse compared to inpatient 

children who had no history of abuse (Dinklage & Grodzinsky, 1993). The two groups 

were matched for age, gender, and level of general intellectual functioning on the WISC-
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story recall, sentence repetition, or commission errors on a test of continuous target 

detection (there was a trend towards more omission errors in abuse group). However, the 

abused group performed significantly worse than the psychiatric control group in terms of 

organizational level and style of visual reproduction on both copy and immediate recall 

of complex figure (Dinklage & Grodzinsky, 1993). Similar visuospatial findings were 

reported in Beers and De Bellis's (2002) pilot study. Their study compared a sample of 

14 maltreated children with PTSD to 15 socioeconomically similar non-maltreatment 

control children across measures of neuropsychological function. Maltreated children 

performed significantly poorer on a measure of visuospatial judgment, and on a more 

complex measure of visuospatial organization and visuomotor integration (Beers & De 

Bellis, 2002). 

To summarize the visuospatial findings, maltreated samples have demonstrated 

poorer performance in two studies using measures of visuospatial judgement and 

visuospatial organization. The poorer performance in the maltreatment group may result 

from deficiencies in basic visuospatial skills, or from a combination of difficulties in 

basic visuospatial skills and higher-order organizational skills. 

Attentional Findings 

Evidence from investigations of other cognitive domains has suggested that 

attentional or executive impairments may underlie other, more prominent cognitive 

deficits, such as memory or visuospatial skill (Bremner et al., 1995; Jenkins et a!., 1998). 
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Attentional control may also play a role in the difficulties in self-monitoring and 

behavioral inhibition commonly reported in studies of maltreated children. The increase 

in recent studies exploring attentional outcomes in maltreated children suggests that this 

will be an area of much future research. Because attentional functions can be parsed 

many different ways, it is useful to review the basic classifications of attention. It is also 

important to keep in mind that there is considerable overlap among attentional processes, 

making it difficult for a task to tap one attentional process to the exclusion of others. 

Lezak (1995) defined five attentional processes that contribute to adequate 

reception and processing of stimuli. These processes are: immediate attention span, 

selective attention, sustained attention, divided attention, and alternating attention. The 

latter four processes, according to Lezak, are more susceptible to impairment, while 

immediate attention span tends to be preserved with age and with many forms of brain 

disorder (Lezak, 1995). The first process, immediate attention, shares characteristics 

with working memory (Lezak, 1995). Barkley has suggested that this process serves to 

hold sensory experiences in mind with the purpose of controlling a response (Barkley, 

1997a). The complexity, as well as the number of sensory experiences held at any one 

time, is a measure of the adequacy of this system. Although the ability to hold sensory 

experiences in mind is thought to be a basic attentional function, the ability to manipulate 

or act upon those sensory events and integrate them into longer-term storage requires the 

assistance of working memory systems (Barkley, 1997a). Lezak's conceptualization of 

an immediate attention span is analogous to Mirsky's "encode" function of attention. 

Mirsky defines this component of attention based on his factor analytic studies of 
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neuropsychological test performance. He includes sequential registration, recall, and 

mental manipulation of numeric information in his "encode" function. According to 

Mirsky, the "encode" aspect of attention is tapped by the Digit Span Subtest of the WAIS 

(Mirsky, 1996). 

The process of selective attention involves responding to the important stimuli or 

aspects of stimuli, while effectively preventing irrelevant stimuli from utilizing 

attentional resources or from soliciting a response (Lezak, 1995). Or, simply put, the 

directed preference for some stimuli over others (Mesulam, 2000). Barkley (1997), in his 

model of executive functions, has elaborated on this concept of selective attention as one 

of the three subprocesses of behavioral inhibition: 1) the inhibition of overlearned 

responses, 2) the interruption of ongoing responses that are proving ineffective, and 3) a 

means of protecting the delay and the actions occurring within the delay when responses 

are inhibited. Barkley's description of selective attention processes, described as 

"inhibition of prepotent response" concerns the ability to prevent an immediately 

rewarding response from occurring, in order to secure a more rewarding future outcome. 

Inhibition is of particular importance when the acting of a currently rewarding behavior 

will negatively impact the future outcomes or prevent a future behavior from being even 

more rewarding. According to Barkley's model, this selective attention process works in 

conjunction with a self-monitoring set-shifting process, and a process devoted to 

sustaining attentional focus (Barkley, 1997a). Others have elaborated on the possible 

complexities of selective attention and proposed that selective attention shares similarities 

with both focused and divided attention (Halperin, 1996; Schnider & Gutbrod, 1999). 
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Focussed attention depends upon the inhibition of irrelevant stimuli and the suppression 

of interference by automatic responses (Schnider & Gutbrod, 1999), while divided 

attention is the ability to attend to multiple stimuli simultaneously (Halperin, 1996). 

Anatomical localization of selective attention has implicated bilateral areas of 

dorsolateral prefrontal cortex. Right dorsolateral frontal areas may mediate the inhibition 

of irrelevant stimuli (as in digit cancellation commission errors) to support focussed 

attention. Left dorsolateral frontal areas may be necessary to suppress automatic 

behavior in response to stimuli (as in Stroop inhibition errors) (Schnider & Gutbrod, 

1999). 

The process of sustained attention, or vigilance, requires that attention must be 

maintained over a prolonged period of time (Lezak, 1995; Schnider & Gutbrod, 1999). 

Although sustained attention draws more heavily upon vigilance and arousal, it is also 

reliant on some aspects of selective attention to maintain focus during the task. Therefore, 

sustained and selective aspects of attention are not always completely disasociable. 

Sustained attention is often measured as the duration of time attention can be maintained, 

as well as the consistency of that performance during the time period (Schnider & 

Gutbrod, 1999). Barkley's concept of sustained attention fits within his tri-partate model 

of behavioral inhibition. The sustain element of attention works to keep the executive 

functions from being redirected or influenced by task-irrelevant stimuli emanating from 

internal (covert speech, working memory) or external sources. The sustain element also 

works in conjunction with self-monitoring and behavioral shifts. When an ineffective or 

undesirable pattern of responding is recognized and halted, the sustain element of 
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the preparation and direction of new behavior (Barkley, 1997a). The function of sustained 

attention is to maintain one's focus on a chosen goal directed behavior. Staying on task in 

a vigilant manner, according to Mirsky (1995), also shares some similarities with 

selective attention, in that it involves responding quickly and accurately to relevant 

targets, while preventing responses to non-targets. Multiple brain structures have been 

implicated in the process of sustained attention. Of these, the reticular activating system 

(rostral midbrain structures) and right midfrontal lobe regions are thought to be most 

involved in maintaining attentional focus while brainstem and thalamic structures are 

necessary for maintaining vigilance (Mirsky, Fantie, & Tatman, 1995). 

The process of alternating attention requires the ability to shift attentional focus 

and change task. Alternating attention provides the foundation for adjusting a pattern of 

thought or response according to the demands of the task or situation. In short, 

alternating attention provides behavioral flexibility. Without the ability to alternate 

attentional resources, cognitive and behavioral patterns can become stereotyped, 

perseverative, and maladaptive (Lezak, 1995). Barkley addresses the concept of 

alternating attention in terms of the inhibition that is first required to interrupt a current 

attentional focus and behavior, and then the executive information processing and 

working memory components required to appropriately shift the attentional focus and 

behavior in a new direction (Barkley, 1997a). In Barkley's model, the act of alternating 

attention draws heavily on three types of self- monitoring to effectively halt an ongoing 

behavior when it is no longer sufficiently beneficial and replace it with a more successful 



response. These monitoring subprocesses (self-awareness of the current pattern of 

responding, sensitivity to error or negative outcome, and an awareness of the recent 

successfulness or unsuccessfulness of this behavior) draw upon executive abilities, and 

working memory, as well as attentional focus. The process of divided attention allows a 

response to be generated for more than one task at a time, or for responding during 

complex mental tasks with multiple simultaneous operations (Lezak, 1995). Divided 

attention may be thought of as a process of rapidly alternating attention. This capacity 

for multi-stimuli tracking is vulnerable to many forms of brain damage. 

The clinical literature has consistently identified an increased incidence of 

attentional and hyper-arousal disorders in traumatically abused children and vice-versa. 

In a review of 115 cases of children referred to a children's outpatient hyperactivity 

clinic, a history of physical abuse was present in over 25% of those children with 

diagnosed attention deficit disorder or identified hyperactivity^, which Heffron and 

colleagues (1987) reported was several times higher than the prevalence rate in the 

normal population (Heffron et al., 1987). Several reviews of childhood trauma have 

concluded that children and adolescents with histories of trauma are often inattentive and 

behave impulsively without considering consequences and display increased 

hyperactivity (Armsworth & Holaday, 1993; Erickson, Egeland, & Pianta, 1989; 

Famularo et al., 1996; Famularo et al., 1990; Rogeness et al., 1986). Frankel, Boetsch, 

and Harmon (2000) suggested that increased arousal levels, common to traumatized 

individuals, are responsible for many of the common behavioral problems seen in abused 
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children, including sleep difficulty, irritability, anger outbursts, difficulty concentrating, 

hypervigilence, exaggerated startle response, impulsivity, generalized anxiety, 

oppositional behavior, and aggression (Frankel et al., 2000). To date, there is not enough 

data to determine if a causal relationship exists between arousal and the attentional 

disorders, or, as some researchers have suggested that pre-existing attentional and 

impulse control disorders increase the likelihood of being abused. 

In one of the few attempts to study attention in a sample of adults with self-

reported histories of traumatic childhood abuse, Raskin (1997) reported poorer attention 

and executive functioning associated with childhood maltreatment. Raskin recruited non-

psychiatric community samples to compare the neuropsychological functioning of 10 

women who had sought treatment for reported childhood sexual abuse to 10 community 

women with no past history of abuse. The two groups were matched for age, education, 

marital status, and occupational status. Estimated IQ scores were within the average 

range published for the measures. On tests of attention and executive function, there 

were significant differences between the groups. The sexual abuse group demonstrated a 

greater number of perseverations and number of total errors on a test of novel problem 

solving and attentional shifting on the WCST, (Spreen & Strauss, 1998j), and 

significantly poorer performance on the PASAT (Spreen & Strauss, 1998d) and Symbol 

Digit Modalities Test (Spreen & Strauss, 1998g), two measures of mental tracking and 

sustained attention. No group differences were found in performance on Digit Span 

Forwards or Backwards, the Attention Process Test, visual reproduction, reaction time, or 

^ The authors acknowledge the potential interaction between hyperactive or inattentive behaviors and an 
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on tests of verbal learning and memory. The sexual abuse group differed significantly 

from the normal control group on measures of post-traumatic stress symptoms and on the 

Profile of Mood States anger and tension scale (Raskin, 1997). In a study by Stein and 

colleagues (1997), 21 community recruited women who reported sexual abuse in 

childhood were compared to matched women with no history of childhood abuse or Axis 

I diagnosis. The study found no significant differences between groups on a measure 

tapping sustained attention (WAIS-R Digit Symbol), or on several other subtests tapping 

more general cognitive functions (Stein et al., 1997). 

Several studies to date have attempted to directly evaluate attentional functioning 

in children with traumatic abuse histories. Rieder and Cicchetti (1989) recruited 70 

community children who had experienced maltreatment documented by state authorities 

and 72 community children with no history of maltreatment. All children came from 

similar levels of lower socioeconomic status and groups consisted of equal numbers of 

boys and girls. Measures of selective attention, the ability to attend to relevant 

information while simultaneously neglecting irrelevant information, were administered. 

Across trials, maltreated children were not significantly different than controls in their 

ability to selectively attend to non-aggressively-valenced information and ignore 

aggressively-valenced distractor stimuli. However, differences in selective attention 

were noted when the emotional content of the stimuli were compared. When 

aggressively-valenced stimuli were presented as distractors, maltreated children made 

significantly more errors, and correctly recalled more of the distracting information than 

increased risk for abusive parent-ciiild interactions. 
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non-abused controls (Rieder & Cicchetti, 1989). The authors suggest the explanation that 

maltreated children develop a hypervigilant awareness and increased sensitivity to 

aggressive stimuli as an adaptive response to an unpredictable and dangerous home 

environment. By developing a cognitive strategy of selectively attending to threatening 

stimuli, the child would be alerted to the early signs of upcoming danger. Identifying 

these early threat signals, according to the authors, could possibly provide more time for 

the child to formulate an adaptive response. The Rieder & Cicchetti (1989) study is one 

of the first to investigate and document emotion-related cognitive difficulties in abused 

children. 

In a recent attempt to identify and measure abnormalities in attention and arousal 

in abused children, Frankel, Boctsch, and Harmon (2000) studied 14-children (nine boys 

and five girls) who were placed in a therapeutic preschool setting. Children ranged in 

age from three to six years of age and had experienced a variety of abuse, neglect, and 

exposure to family violence. Children were administered the Wechsler Preschool and 

Primary Scales of Intelligence- Revised (WPPSI-R). Children's performance was 

compared to population means for each measure. The children scored within Average 

Range on FSIQ, PIQ, and VIQ, but their scores were significantly lower than the 

expected population means on all but one of the Performance Subtests. Based on 

anecdotal clinical impressions, Frankel and colleagues hypothesized that hyper-arousal in 

some maltreated children would manifest as a hyper-vigilance to detail and result in 

increased scores on the Picture Completion subtest of the WIPSI-R, compared to the 

general abilities measured by Full Scale IQ in each child. The children with abuse 
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experiences scored significantly below the standardized mean for four of the five 

Performance subscales. Only on the Picture Completion (PC) subtest did the children 

consistently and significantly perform above their mean Performance subtest scores and 

the mean of their Performance and Verbal subtest scores. Picture completion was 

significantly higher than the mean score for other performance subtests, and in 30% of 

children PC was significantly higher than the population mean. The authors suggest 

further exploration of PC as an indicator of increased arousal, and suggest further 

investigation into other aspects of hyper-vigilance and arousal in child victims of abuse 

(Frankel et al., 2000). Frankel and colleagues' findings are difficult to interpret without a 

matched control group. It may be that the PC test was a less challenging task than the 

other measures used in the study, explaining the higher scores in the maltreated sample. It 

is also important to note that the children in this study were very young, mostly male, and 

had experienced a wide variety of abuse experiences. Additionally, PC is not 

traditionally considered a measure of vigilance, but rather a measure of visual search and 

attention to detail (Lezak, 1995). 

Freeman and Beck (2000) investigated attentional performance of sexually abused 

adolescents (ages 11-17) with a modified Stroop procedure. Participants were placed in 

one of three groups. The PTSD group consisted of 20 sexually abused girls recruited 

from a local community mental health clinic with a current primary DSM-IV diagnosis ol" 

PTSD. The abuse group consisted of 13 sexually abused girls with no current diagnosis 

of PTSD recruited from the same community clinic. The control group consisted of 20 

girls recruited from the community with no reported history of sexual abuse and no 



current psychiatric diagnosis. In the primary study, participants were required to name the 

color of words presented on a computer screen using a voice-activated microphone to 

measure the delay in response. After practice trials, the participants were presented with 

30 trials of words from randomly selected fromlO abuse-related threat words, 10 general 

threat words, 10 positive words, and 10 neutral words. The authors hypothesized that the 

PTSD group would show delays in color naming of abuse-related threat words, relative to 

the neutral, positive, and general threat words. The time between presentation of the 

word and the response of the participant was averaged over the 30 trials for each type of 

word. The PTSD group was found to have significantly slower naming time across all 

words, when compared to the control group. The abuse group's performance was not 

significantly different from the control or PTSD group in naming latency. The primary 

hypothesis of PTSD predicting significantly slower naming of abuse-related threat words 

was not supported. However, all participants were significantly slower at naming abuse-

related words, compared to all other word types (Freeman & Beck, 2000). Slower color 

naming performance has been previously associated with childhood PTSD (Moradi, 

Taghavi, Neshat Doost, Yule, & Dalgleish, 1999). 

More recently. Beers and De Bellis (2002) published findings from their pilot 

study suggesting that maltreated children with PTSD perform more poorly on measures 

of attention and executive function. Beers and De Bellis compared a sample of 14 

maltreated children with PTSD to 15 socioeconomically similar non-maltreatment control 

children across measures of neuropsychological functioning. On measures of vigilance 

for visual number arrays, maltreated children and control children averaged nearly 



identical time to completion scores. However, maltreated children averaged over twice 

as many omission errors as control children. On the Stroop Color and Word Test (Spreen 

& Strauss, 1998f), maltreated children were significantly slower than controls on the 

color/word and interference trials. On the measure of abstract reasoning and problem 

solving on the WCST (Spreen & Strauss, 1998j), maltreated children completed fewer 

categories. Using the COWA (Spreen & Strauss, 1998c) as a measure of semantic 

organization. Beers and De Bellis also found that maltreated children produced 

significantly fewer words to category and letter cues. Organization and planning, as 

measured by the copy of the Rey-Osterrieth Complex Figure (Spreen & Strauss, 1998e) 

was also significantly poorer in the maltreatment group. Beers and De Bellis recommend 

caution in light of the preliminary nature of their work, stating that the findings may be 

due to the presence of an anxiety disorder, rather than the history of maltreatment (Beers 

& De Bellis, 2002). 

The recent work of Beers and De Bellis (2002) and others suggests that childhood 

maltreatment is associated with poorer outcomes for attentional and executive function. 

Previous literature has tended to associate maltreatment with poorer attentional 

performance. However, the findings across the literature regarding specific attentional 

functions vary to a great degree. Across studies to date, the attentional findings do not 

appear to fall within specific attentional domains such as selective attention difficulties, 

or sustained attention difficulties. Rather, different samples of participants tend to 

demonstrate different weaknesses, possibly related to factors such as the presence of 

PTSD or other psychopathology, the type of abuse, the timing of abuse, and the severity 
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of abuse. Across studies there appears to be a fairly consistent trend of poorer 

performance on the WCST (Spreen & Strauss, 1998j) and slower performance on Stroop 

(Spreen & Strauss, 1998f) tasks. 

Further research is needed to examine a wider range of attentional functions 

associated with maltreatment. Studies assessing different attentional domains with 

multiple measures may begin to clarify the relationship between maltreatment and 

attention. Sustained and selective attention, in particular, have been found to have 

significant relationships with maltreatment in previous studies. These and other 

attentional domains should be explored in future studies. The majority of studies of 

maltreatment and attention thus far have involved clinical samples. These clinical 

samples are reported to have co-occurring psychiatric and behavioral symptoms and 

diagnoses, which may also have an impact on attentional functioning. Studies examining 

the relationship between maltreatment and attention in non-clinical samples with minimal 

psychiatric or behavioral difficulties will help to clarify this issue. 

Relationship Between Depression, Anxiety, and Neuropsychological Function 

In maltreatment studies it has been common practice to investigate the presence 

and degree of depression and anxiety in emotionally traumatized populations. However, 

the potential relationship between depression/anxiety symptoms and performance on 

cognitive measures in these samples has been repeatedly overlooked. Frequently, the 

depression and anxiety symptoms of the sample will be reported, but not analyzed for its 

role in cognitive performance. For example, in several of the more recent investigations 
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of neuropsychological outcomes associated with abuse, depression was found to be 

significantly higher in abused and PTSD groups, when compared to normal controls (De 

Bellis et al., 2002; Fennema-Notestine et al., 2002; Freeman & Beck, 2000). However, 

these studies did not explore the relationship between depression and neuropsychological 

functioning. In other recent studies, depression and anxiety characteristics of the 

participants are reported in terms of diagnoses, but not included in subsequent analyses of 

neuropsychological variables (Beers & De Bellis, 2002). 

There have been several recent attempts to investigate the role and potential 

interaction of depression and anxiety with abuse when measuring cognitive outcomes. 

The studies that have explored this issue have reported mixed findings for the 

relationships between depression and anxiety symptoms and performance on cognitive 

measures. In a recent study of adults who experienced domestic abuse at the hands of 

their partner within the last two years, Stein (2002) and colleagues found differences 

between their victims and controls on several measures of neuropsychologic function. 

However no correlation was found between depression severity and these 

neuropsychologic measures when the victim group was analyzed independently. 

Similarly, in Raskin's (1997) investigation of a small sample of 10 women who had 

sought treatment for reported childhood sexual abuse, none of the neuropsychological 

measures were significantly correlated with the measure of PTSD. However, Raskin did 

report that measures of sustained, divided, and alternating attention were significantly 

correlated with anxiety and depression across groups (Raskin, 1997). 



These limited findings suggest the possibility that there may be a complex 

relationship between depression and anxiety symptoms, maltreatment, and performance 

on cognitive measures. While symptoms of depression and anxiety have been associated 

with maltreatment, as well as poorer cognitive test performance, it is not known how 

these variables may interact. These variables may interact in several ways. First, it may 

be that depression and anxiety alone is the best predictor of cognitive performance. No 

maltreatment studies to date have addressed this concern by reporting analyses of 

cognitive function that control for depression and anxiety. Secondly, it may be that 

symptoms of depression and anxiety interact with maltreatment to account for variance in 

cognitive test performance. Finally, it may be that maltreatment alone is the best 

predictor of variance in cognitive test performance, with symptoms of depression and 

anxiety accounting for a small or an insignificant amount of variance in test performance. 



52 

CURRENT STUDIES 

Because previous literature has repeatedly identified significant relationships 

between maltreatment and both depression or anxiety symptoms and cognitive difficulties 

the current studies were designed to investigate these relationships further. Special 

emphasis was placed on attentional performance because recent literature has reported 

attentional declines in maltreated samples. Additionally, attentional functions play an 

important role not only in other cognitive processes, but also in behavioral and emotional 

regulation. While the current studies sought to explore cognitive and attentional 

outcomes associated with maltreatment, these studies also sought to understand the role 

that symptoms of depression and anxiety may play in these outcomes. As described 

above, few studies have explored the ways in which symptoms of depression and anxiety 

may affect the relationship between maltreatment and cognitive outcomes. The current 

studies investigate this important issue by exploring the role of depression or anxiety 

symptoms as mediator or moderator variables. Briefly, mediator variables help to explain 

how external events, such as child maltreatment, might exert an influence on cognitive 

functioning. Mediators fit within a causal model and they seek to explain how the 

independent variable causes some change in the dependent variable (Baron & Kenny, 

1986). See Figure 1 below. 
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Figure 1 

Mediation Model 

Depression or Anxiety Symptoms 

Maltreatment Cognitive Test 
>• 

Performance 

For depression or anxiety to function as a mediator of the relationship between 

maltreatment and cognitive performance, according to Baron and Kenny (1986), the 

following three conditions must exist. First, differences in the level of maltreatment must 

significantly account for variations in depression or anxiety symptoms. Second, 

variations in depression or anxiety symptoms must account for significant variance in 

performance on the cognitive measures. Finally, when the previous two conditions are 

adjusted for statistically, the previously significant relationship between maltreatment and 

cognitive test performances are no longer significant. 

To test this model three regression equations are used to test the relationships 

between independent variable (IV), dependent variable (DV), and the potential mediator 

variables. The first regression equation should estimate the relationship between 

depression or anxiety (mediator) and maltreatment (IV). The second equation should 

find a relationship of the cognitive measure (DV) with maltreatment (IV). The third 

equation should find a relationship between the cognitive measure (DV) with both 
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maltreatment (IV) and symptoms of depression of anxiety (mediator). To evaluate the 

potential of depression or anxiety as a mediator, the following three conditions must be 

met: 

1. Maltreatment (IV) must correlate significantly with depression or anxiety 

symptoms (mediator). 

2. Maltreatment (IV) must correlate significantly with the cognitive test performance 

(DV). 

3. Depression or anxiety symptoms (mediator) must correlate significantly with 

cognitive test performance (DV). 

If each of these conditions are found to be true, then the relationship of maltreatment with 

cognitive test performance must be greater in the 2"'' regression equation than in the 3"^' 

regression equation for depression or anxiety to be a mediator. 

While mediator models seek to explain how the independent variable exerts its 

influence on the dependent variable, moderator variables are thought to affect the 

direction or strength of the relationship between and independent and dependent variable. 

In a moderation model, the moderator variable (depression or anxiety symptoms) 

functions as an independent variable, and is ideally uncorrelated with either the predictor 

(maltreatment) or the dependent variable (cognitive test performance). See Figure 2. 
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Figure 2 

Moderation Model 

Maltreatment 

Depression or Anxiety Cognitive Test Performance 

Maltreatment X Depression or Anxiety 

Testing the moderator hypothesis in the current studies involves determining if a 

significant relationship exists between cognitive test performance (DV) and the 

interaction of maltreatment (IV) and depression or anxiety symptoms. Depression or 

anxiety symptoms would be supported as moderators if the interaction of maltreatment 

and these symptoms significantly accounted for variance in cognitive test performance 

while depression or anxiety was minimally directly related to either maltreatment or 

cognitive test performance. 

The current studies sought to explore the outcomes associated with maltreatment 

in a generally healthy, non-clinical sample. The majority of maltreatment studies have 

investigated clinical populations and no studies to date have investigated attentional 

outcomes in a non-clinical sample of individuals with maltreatment histories. With as 

many as 38% of the population experiencing significant maltreatment before the age of 



18 (Anderson et al., 1993; Finkelhor & Dziuba-Leatherman, 1994; Finkelhor & Hotaling. 

1984; Finlcelhor et al., 1990; Russell, 1983) it is reasonable to expect that even 

individuals who do not present for clinical care may have experienced childhood trauma. 

Given the host of trauma-related outcomes in clinical samples, it is reasonable to 

hypothesize that maltreatment trauma could impact emotional and cognitive domains in 

non-clinical samples, albeit in more subtle ways. 
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Phase I Study 

The first study sought to identify the relationships between childhood 

maltreatment, current self-reported symptoms of depression and anxiety , and 

performance on a measure of visual search, motor speed, and sustained attention in a 

large sample of college students. The study also sought to explore the potential 

moderating or mediating effect of depression and anxiety on cognitive test performance 

in this sample. 

Hypotheses: Phase I 

Hypothesis 1: Prior research has indicated that more severe abuse experiences are 

associated with greater behavioral and emotional difficulties (Carrey et al., 1995), 

including depression and anxiety symptoms (Browne & Finkelhor, 1986; Cicchetti & 

Toth, 1995; van der Kolk & Fisler, 1994). Self-reported childhood abuse experiences 

have been found to correlate between .30 and .40 with psychological constructs such as 

depression and dissociation (Sanders & Becker-Lausen, 1995). It was hypothesized that 

higher scores on a self-report childhood abuse inventory. The Child Abuse and Trauma 

Scale (CATS) (Sanders & Becker-Lausen, 1995), would correlate with greater depression 

and anxiety symptoms on self-report measures. It was also predicted that sexual abuse, 

one of the most traumatic forms of childhood maltreatment, would be more strongly 

associated with symptoms of depression and anxiety than other forms of abuse. 

Hypothesis 2: Consistent with previous findings in the trauma literature, 

childhood maltreatment was hypothesized to predict poorer attentional performance 
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(Beers & De Bellis, 2002; Freeman & Beck, 2000; Gill, Calev, Greenberg, Kugelmass, & 

al., 1990; Raskin, 1997; Stein et al., 2002). Specifically, higher scores on the CATS, 

were expected to significantly correlate with poorer performance on the Digit Symbol 

test, a measure of sustained attention as well as processing speed and motor persistence 

(Lezak, 1995; Wechsler, 1997a). It was also predicted that sexual abuse would be more 

strongly associated with poorer Digit Symbol performance than other forms of abuse. 

Hypothesis 3: Anxiety and depression was predicted to play an important role in 

the relationship between maltreatment and performance on cognitive measures. 

Attention and concentration are known to be negatively impacted by depression and 

anxiety symptoms (Hammen, 1998; Rachman, 1998), therefore it was expected that 

higher scores on measures of anxiety and depression would significantly correlate with 

poorer performance on the Digit Symbol test. However, it was hypothesized that the 

influence of anxiety and depression would have a moderating influence on the 

relationship between maltreatment and Digit Symbol performance. If depression and 

anxiety symptoms have a moderating effect, the interaction of maltreatment and 

depression and anxiety symptoms should significantly correlate with Digit Symbol 

performance, while the direct relationships between maltreatment and depression and 

anxiety symptoms, or depression and anxiety symptoms and Digit Symbol performance 

should be minimal. In addition, the study was designed to also explore the possibility of 

a mediation model. If maltreatment is found to have a significant relationship with both 

depression and anxiety symptoms and Digit Symbol performance, and if depression and 

anxiety symptoms have a significant relationship with Digit Symbol performance, then 
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depression or anxiety can be evaluated as potential mediators. If depression or anxiety 

symptoms indeed have a mediating effect, then the relationship between maltreatment 

and Digit Symbol performance should be greater than the relationship found when Digit 

Symbol performance is regressed with both maltreatment and depression or anxiety 

symptoms (Baron & Kenny, 1986). 

Methods: Phase 1 

Participants: Phase I 

A power analysis was conducted to determine the minimum sample size to detect 

a moderately strong relationship between the variables of interest. Measures of self-

reported childhood maltreatment experiences have demonstrated moderately strong 

correlations (r= .40 -.41) with depression (Harmer, Sanderson, & Mertin, 1999; Sanders 

& Becker-Lausen, 1995). A power analysis conducted with the recommended power (B= 

.80) indicated that 84 subjects would be the minimum sample size to detect a medium 

correlation (r = .30), while 28 subjects would be the minimum number needed to detect a 

to large correlation (r = .50) between maltreatment and attention at a .05 level of 

significance (Cohen, 1992). 

In this first study, a large sample was recruited to enhance the likelihood that a 

wide range of maltreatment experiences might be reported. The participants were 202 

college students who were between the ages of 18 and 27. While this was a large age-

range, most participants were expected to be between 18 and 19 years of age. These 

students were enrolled in introductory psychology classes at a large state university. 

These students were recruited from flyers posted in the Psychology Department on 
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campus, and participated in the study as partial fulfillment of course credit requirements. 

The study was described as a research project measuring attention and unpleasant 

childhood experiences. Students were informed that unpleasant experiences would be 

asked about because of the emotionally sensitive nature of some of the abuse items. This 

description may have caused some potential participants to self-select out of the study 

either because of particularly positive views of their childhood, or because they did not 

want to recall particularly difficult aspects of childhood. Volunteers were not included in 

the study (a) if they were not within the specified age range; (b) if they reported a history 

of significant head injury or neurological disorder; (c) if they demonstrated difficulty 

comprehending instructions in English, or indicated that they were not fluent in the 

English language; or (d) if they reported current use of psychotropic medication. 

In response to the posted advertisements, 228 students were initially enrolled in 

the study. However a total of 26 subjects were excluded for not meeting the sample 

criteria listed above. These included: eight subjects who were excluded from the analysis 

for disclosing current use of psychotropic medication, nine subjects who were excluded 

due to prior neurological injury or disease, five subjects who were excluded for 

exceeding the age range, and four subjects who were excluded for difficulty conversing 

and reading in English. The remaining sample consisted for 202 participants. While 

females were not specifically targeted for recruitment, the sample was predominantly 

female (71%). The sample also demonstrated racial diversity with 74% of participants 

identifying themselves as non-Hispanic Caucasian, 10.9% identifying themselves as 
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Hispanic, and 5.9% identifying themselves as Asian. The mean age for study participants 

was 18.99 (SD= 1.513) years. 

Measures: Phase I 

Demographics and health questionnaire: This measures was a self-report survey 

assessing health history, current medication and diagnoses, school performance (repeated 

grades, current grade-point-average), and current caffeine and cigarette use. This measure 

was constructed for purposes of the present study (see appendix A). 

Beck Depression Inventory (BDI-II) (Beck, Steer, & Brown, 1996): The BDI is a 

21-item multiple-choice symptom inventory assessing current self-reported symptoms of 

depression. The BDI-II has demonstrated good internal consistency (Coefficient Alpha = 

0.93) and good Test-retest reliability (0.93; p<.001) at one-week intervals (Beck et al., 

1996). The BDI-II has also demonstrated reasonable validity. It was developed using the 

criteria specified by the DSM-IV for depressive disorders. The BDI-II was also found to 

be positively correlated (r=.7I) with clinically rated depression (Beck et al., 1996). 

Beck Anxiety Inventory (BAI) (Beck, 1990): The BAI is a 21-item multiple-

choice symptom inventory assessing current self-reported symptoms of anxiety. The BAI 

has demonstrated good internal consistency (Coefficient Alpha = 0.92) and good Test-

retest reliability (0.75; p<.001) at one-week intervals (Beck, 1990). The BAI has also 

demonstrated reasonable validity. It was developed using the criteria specified by the 

DSM-III-R for anxiety disorders. The BAI was also found to be positively correlated 

(r=.51) with clinically rated anxiety (Beck, 1990). The BAI has been found to correlate 

strongly (r= .60) with depression, as measured by the BDI-II (Beck et al., 1996). 
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Digit Symbol Subtest of the Wechsler Adult Intelligence Scale- Third Version 

(Wechsler, 1997a): This is a timed-test that requires the examinee to match and transcribe 

the appropriate nonsense symbols that have been arbitrarily associated with the numerals 

one through nine on a key. The participant uses the key to draw each symbol under its 

corresponding number. The score is the total number of symbols correctly drawn within 

the 120-second time limit. High test-retest reliability has been reported (r= .82- .88) 

(Lezak, 1995) in normal populations. Successful performance is dependent upon motor 

persistence, visuomotor coordination, response speed, and focused sustained attention 

(Mirsky et al., 1995; Spreen & Strauss, 1998b). This measure is also sensitive to brain 

dysfunction, even when difficulties are mild. The Digit Symbol test has been more 

sensitive than other WAIS subtests at detecting cerebral dysfunction (Lezak, 1995). With 

only minimal cerebral dysfunction, Digit Symbol performance tends to be more impaired 

than other subtests (Lezak, 1995). Although multiple cognitive domains are required for 

successful Digit Symbol performance, it was used as a measure of attention in the present 

study. It was expected that motor persistence, visuomotor coordination, and response 

speed would be intact in a normal functioning college population, and therefore, any 

difficulties would be a result of attentional dysfunction. 

The Child Abuse & Trauma Survey (CATS) (Sanders & Becker-Lausen, 1995): 

The CATS is a 38-item retrospective self-report screen identifying traumatic childhood 

conditions. Items sample a range of specific negative experiences including neglect, 

parental discord, physical maltreatment, verbal abuse, sexual abuse, and others. 

Responses on each item range from zero to four, with higher scores indicating more 
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frequent experiences. The CATS was standardized on a large college sample. Factor 

analysis with oblique rotation produced three factors which accounted for 38% of the 

overall variance of the items (Sanders & Becker-Lausen, 1995). These three factors were 

a neglect/negative home environment factor (14 items), a sexual abuse factor (six items), 

and a punishment factor (six items). Intercorrelations between factors ranged from .12 to 

.37, consistent with previous literature finding high correlations between different types 

of maltreatment experiences (Allen & Oliver, 1982; Eckenrode et al., 1993). An 

additional 12 items, not included in the factors, are included in the CATS total score. 

The CATS has demonstrated good internal consistency (Cronbach's Alpha = 0.90) and 

good test-retest reliability (0.89; p< .001) at six to eight week intervals (Sanders & 

Becker-Lausen, 1995). While the CATS items demonstrate face validity by tapping 

multiple types of maltreatment behavior, no data to date has been published on the CATS 

correlations with other abuse measures or with verified, documented maltreatment. The 

CATS has demonstrated moderate correlations (r= .41 and r = .40) with depression 

(Harmer et al., 1999; Sanders & Becker-Lausen, 1995) and dissociation (r= .44) (Sanders 

& Becker-Lausen, 1995). 

Procedure: Phase I 

All measures were administered by trained undergraduate assistants. Measures 

were administered in a group-format with five to 10 participants present in each data 

collection session. Prior to participation, the study was explained, and informed consent 

was obtained from each individual in the group of participants. The participants were 

given the demographics form and measures of depression and anxiety to complete. 



Participants were then instructed on how to complete the timed test of sustained attention 

in the group setting. Following the attention task, all participants completed the self-

report childhood maltreatment measure. Following completion, the participants were 

debriefed as a group and received research participation credit for their psychology 

courses. 

Results: Phase I 

Maltreatment, Depression, and Anxiety 

The CATS generates a continuous score for each of the three child maltreatment 

scales, as well as a total score. The mean score on the total maltreatment scale was 28.48 

(SD = 18.30). This is comparable to the college sample mean reported in the 

standardization of the CATS instrument (M = 27.74, SD = 15.58) (Sanders & Becker-

Lausen, 1995). Mean scores for respondents on each scale were calculated: 

neglect/negative home environment (M = 11.53, SD = 8.76), sexual abuse (M = 0,54, SD 

= 1.56), and punishment (M = 7.00, SD = 3.72). These results are comparable to the 

results published on a college sample during the standardization of the CATS measure 

(sexual abuse mean = .66, SD = 1.74 ; punishment mean = 6.96, SD = 3.18; 

neglect/negative home environment mean = 11.2, SD = 8.26) (Sanders & Becker-

Lausen, 1995). It is of note that the sexual abuse subscale was particularly skewed in this 

sample, as it was in the standardization sample. No significant sex differences were 

found for total maltreatment scores, or for the sexual abuse, punishment, or 

neglect/negative home environment scales. In the current college sample, 17% (n=35) of 

the population endorsed one or more of the sexual abuse subscale items on the 



maltreatment inventory. This percentage is within the range reported in previous 

research (Finkelhor & Hotaling, 1984; Finkelhor et al., 1990; Himelein, 1995; Russell, 

1983; Sanders & Becker-Lausen, 1995). 

The BDI-II and the BAI symptom measures also generate continuous scores. The 

mean score for the BDI-II was 9.92 (SD =7.10), while the mean score for the BAI was 

9.04 (SD=6.42). In this sample, the majority of participants (88%) fell within the non

clinical range (total score of zero to 13), 11% fell within the mildly depressed range (total 

score of 14 to 19), and one participant fell within the moderate depression range (total 

score of 20 to 28). No participants fell within the severe range (total score of 29 or above) 

according to the BDI-II normative data (Beck et al., 1996). For anxiety, 69% of the 

participants fell within the non-clinical range (total score of zero to seven), 22% fell 

within the mildly anxious range (total score of eight to 15), 10%) fell within the moderate 

anxiety range (total score of 16 to 25), and no participants fell within the severe range 

(total score of 26 or above) according to the BAI normative data (Beck, 1990). No 

significant sex differences were detected for total depression score. However, self-

reported anxiety was significantly higher in females (F (1,200) = 4.09, p=.044). Pearson 

correlations between the maltreatment total score and self-reported current depression 

and anxiety were calculated with one-tailed significance. Moderate associations were 

found between the total maltreatment score and current self-reported depression on the 

BDI-II (r= .348, p<.001), and on the measure of anxiety (BAI) (r= .286, p<.001). The 

correlation with depression was only slightly lower than those previously reported (r = 

.40 to .41) for the CATS instrument (Harmer et al., 1999; Sanders & Becker-Lausen, 
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1995). Self-reported depression symptoms were positively correlated with 

neglect/negative home environment (r= .347, p< .001) and sexual abuse subscales (r= 

.333, p<.001), and, to a lesser extent, with the punishment subscale (r= .153, p=.015). 

Self-reported anxiety symptoms were positively correlated with neglect/negative home 

environment (r= .336, p< .001), and sexual abuse (r= .285, p< .001) subscales, but not 

with the punishment subscale (r= .102, p= .073). Self-reported depression and anxiety 

symptoms demonstrated a moderately strong correlation with each other (r= .555, p< 

.001). The degree of correlation was consistent with previously reported correlations (r= 

.60) between these two instruments (Beck et al., 1996). 

Maltreatment and Attention 

Higher scores on the self-report childhood abuse inventory (CATS) were 

hypothesized to correlate with poorer performance on the Digit Symbol measure. A 

bivariate Pearson correlation with one-tailed tests of significance indicated that Digit 

Symbol test performance was significantly correlated with sexual abuse (r= -. 157, p= 

.013), but was not significantly correlated with total maltreatment (r= -.088, p= .108), 

punishment (r= -.011, p=.438), or neglect/negative home environment scores (r= -.050, 

p=.241). 

Attention, Anxiety, Depression, and Maltreatment 

It was hypothesized that self-reported anxiety and depression symptoms would 

have a moderating role in determining the influence of maltreatment on cognitive test 



performance. To evaluate the potential for depression and anxiety to act as moderator 

variables several interaction terms were created by standardizing the maltreatment 

variables and the anxiety and depression variables using the present sample means and 

standard deviations. Each standardized maltreatment variable was multiplied with the 

standardized anxiety or depression variable to produce an interaction term. According to 

the models proposed by Baron and Kenny (1986), depression or anxiety symptoms would 

moderate the effect of maltreatment on cognitive functioning if the interaction term was 

significantly correlated with cognitive test performance. The correlations between the 

interaction terms and Digit Symbol test performance are presented in Table 1, below. 
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Table 1 

Phase I Correlations for Depression Interaction Variables 

Interaction Correlation with Digit Symbol 

Depression 

Total Maltreatment X Depression 

Sexual Abuse X Depression 

Neglect/Negative Environment X Depression 

Punishment X Depression 

Anxiety 

Total Maltreatment X Anxiety 

Sexual Abuse X Anxiety 

Neglect/Negative Environment X Anxiety 

Punishment X Anxiety 

Note: All correlations are p >.05 

No interactions correlated significantly with performance on the Digit Symbol test, 

indicating that neither anxiety nor depression had a moderating effect on the relationship 

between any forms of maltreatment and test performance in this sample. 

To determine if mediation existed, the relationships were examined between the 

variables. The initial bivariate correlations are described in Table 2, below. 

r--.022 

r=-.047 

r=-.034 

r=.012 

r=-.027 

r=-.022 

r=-.042 

r=-.022 
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Table 2 

Phase I Maltreatment Correlations with Depression, Anxiety, and Digit Symbol 

Depression Anxiety Digit-Symbol 

Total Maltreatment r= .348** r= .286** r=-.088 

Sexual Abuse r= 333** r= .285** r=-.157* 

Neglect/ Negative r= .347** r= .336** r= -.050 

Punishment r= .153* r= .102 r=-.011 

Digit Symbol r= -.030 r= -.103 -

**Significant at the 0.01 level (one-tailed) * Significant at the 0.05 level (one-tailed) 

All measures of maltreatment were found to be significantly correlated with both 

depression and anxiety, except for punishment, which was only correlated with 

depression. Of the maltreatment variables, only sexual abuse was significantly correlated 

with Digit Symbol performance. However, neither depression nor anxiety was 

significantly correlated with Digit Symbol performance ( r= -.030, and r= -.103, 

respectively). Therefore only two of the three conditions for mediation, outlined above by 

Baron and Kenny (1986), were not met, implying that neither depression nor anxiety 

functioned as a mediator in this sample.^ 

' Because the scores on the maltreatment, depression, and anxiety measures in this sample were generally 
low, the data on these measures was quite skewed. Nonparametric statistics were therefore computed on 
the Phase I data. Results for bivariate correlations, moderation models, and mediation models were 
consistent with the parametric statistical results reported above. In no case did formerly nonsignificant 
correlations become significant with nonparametric tests. 
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Discussion: Phase I 

In the current Phase I study, all of the forms of maltreatment measured were 

significantly correlated with current self-reported symptoms of depression. Additionally, 

total maltreatment, sexual abuse, and neglect negative home environment subscales, but 

not the punishment scale, were significantly correlated with current anxiety symptoms in 

this sample. Multiple sources in the literature have documented the lasting psychological 

difficulties associated with childhood maltreatment, although most of the samples studied 

have been drawn from clinical populations. These findings in a non-clinical sample 

support previous findings using the CATS measure and show that childhood 

maltreatment correlates with adult anxiety and depression symptoms in even relatively 

high functioning populations. Although it is tempting to conclude that childhood 

maltreatment resulted in increased adult anxiety and depression symptoms, the 

correlations found here cannot prove a causal relationship. 

The current findings also indicate that self-reported sexual abuse has a small, 

although statistically significant correlation with Digit Symbol test performance in a 

normal healthy sample. Although the correlation between sexual abuse and Digit Symbol 

performance was significant, it cannot imply causality. An alternative explanation is that 

pre-existing attentional difficulties could increase a child's risk for maltreatment due to 

parental frustration with the child's behaviors and cognitive limitations, or due to more 

frequent punishment for inattentive or impulsive behaviors. For the current study, this 

alternative explanation seems less likely since it was sexual abuse, and not punishment or 

total maltreatment, that proved to be the significant correlate of maltreatment. Another 
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alternative explanation is that maltreated samples have a genetic predisposition toward 

poorer attention skills, inherited from their abusive parents. 

Finally, in this sample neither depression nor anxiety correlated with performance 

on the Digit Symbol test, ruling out a mediating role for symptoms of depression and 

anxiety. Although depression and anxiety correlated with numerous maltreatment 

variables, neither depression nor anxiety acted to moderate the influence of sexual 

maltreatment on Digit Symbol performance. 

The current study provides some (although minimal) evidence consistent with 

other recent findings of attentional declines in samples of maltreated children and adults. 

However, the present study relied upon the Digit Symbol test to measure attentional 

performance. The Digit Symbol test, although having the advantage of being 

administerable efficiently in a group setting, also has the disadvantage of involving a 

wide range of domains in addition to attention. Performance on the Digit Symbol test 

requires sustained attention, as well as intact motor persistence, visuomotor coordination, 

and response speed. The poorer performance associated with maltreatment history may 

be due to more generalized cognitive slowing, rather than attention per say. To better 

investigate the relationship between attention and maltreatment, multiple measures 

assessing a range of attentional functions need to be explored. 
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Phase II Study 

The present Phase I study found a small but significant relationship between self-

reported history of sexual abuse and performance on the Digit Symbol test. A second 

study was conducted to explore the relationship between maltreatment, depression, 

anxiety, and cognitive function, particularly attention, in more detail. In this second 

study, multiple neuropsychological measures were chosen to assess a range of attention 

and cognitive processes. Anxiety and depression symptoms were again measured to 

determine if they moderate the relationship between maltreatment and cognitive 

performance. The study was designed to also explore the possibility of mediation. 

Hypotheses: Phase II 

Hypothesis 1: As in the first study, it was hypothesized that higher scores on the 

self-report childhood abuse measure would be associated with greater symptoms report 

on the measures of depression and anxiety. 

Hypothesis 2: Expanding on the findings from the first study, it was hypothesized 

that childhood maltreatment would be negatively correlated with performance on 

measures of sustained and selective attention, while performance on other cognitive tests, 

such as tests of expressive word knowledge and fluency would not be correlated with 

maltreatment. Additionally, more traumatic forms of abuse, specifically sexual abuse, 

were hypothesized to correlate more strongly with poorer attentional performance. 

Hypothesis 3: Also consistent with the hypotheses put forth in the first study, 

anxiety and depression symptoms were expected to be correlated with cognitive 
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performance. Additionally, anxiety and depression were predicted to play a moderating 

role in the relationship between maltreatment and performance on cognitive measures, 

especially on measures of attention. 

Methods: Phase II 

Participants: Phase II 

A power analysis conducted for the first study indicated that a minimum sample 

size between 28 to 84 participants would be needed to detect a medium (r=.30) to large 

(r= .50) correlation between maltreatment and attention at a .05 level of significance 

(Cohen, 1992). In response to the posted advertisements, 76 students were enrolled in the 

study. The participants were college students between the ages of 18 and 27 who were 

enrolled in introductory psychology classes. These students were recruited from flyers 

posted in the Psychology Department on campus and received partial fulfillment for 

course credit upon completing this study. The study was described as a research project 

measuring attention and unpleasant childhood experiences. Volunteers were not included 

in the protocol if (a) they were not within the specified age range; (b) they reported a 

history of significant head injury or neurological disorder; (c) they demonstrated 

difficulty comprehending instructions in English, or indicated that they were not fluent in 

the English language; or (d) they reported the current use of psychotropic medication. 

Five subjects were excluded from the analysis for disclosing current use of psychotropic 

medication. The remaining 71 participants were predominantly female (73%), right 

handed (84%), and Caucasian (71.8%); mean age for study participants was 19.34 (SD= 

1.83) years. 
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Measures: Phase II 

The measures used in this second study were chosen to provide an efficient, yet 

reasonably wide range of assessment of attentional and other cognitive functions, while 

maintaining consistency with the first study. In this way, the findings of the first study 

could be explored more thoroughly. As previously described in the first study, the 

demographics questionnaire, BDI-II, BAI, and CATS were used to collect data on 

personal history, maltreatment, and current symptoms of depression and anxiety. 

Multiple neuropsychological measures were chosen for their ability to sample from a 

range of attention processes including: immediate attention span, selective attention, 

sustained attention, and divided attention (Lezak, 1995) within a limited two-hour 

timeframe for each participant (See Table 3). It is important to note that there is 

considerable overlap among attentional domains, making it unlikely that any one measure 

taps a specific type of attention. Nevertheless, these distinctions among processes 

provide a useful framework discussing attentional outcomes. 
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Table 3 

Phase II Neuropsychological Tests 

Measures 

Immediate 

Attention 

Sustained 

Attention 

Selective 

Attention 

Divided 

Attention 

General 

Cognitive 

Digit Span X 

Trails A X 

PASAT (4 trials) X 

Digit Symbol X 

STROOP Color-Word X 

2 & 7 Test X 

Trails B X 

Verbal Fluency (switching) X 

Fluency (letter & category) X 

Vocabulary X 

Immediate attention measures. 

Digit Span subtest of the Wechsler Adult Intelligence Scale- Third Version 

(WATS-III) (Wechsler, 1997a): The participant is required to encode and briefly retain a 

series of numbers, first repeating the digits forward, then on a second trial, repeating the 

digits in reverse order. The forward trail is thought to rely more heavily on attention 

processes than memory (Lezak, 1995; Mirsky et al., 1995). Digits backwards requires 

double mental tracking for maintaining the number sequence in memory while 

simultaneously reversing the order of the sequence (Lezak, 1995). 



Trail Making Test: Trails A (TMT) (Lezak, 1995): A timed measure of 

visuomotor speed and visual tracking. Part A of the TMT requires the respondent to 

connect 25 numbered dots in order, as quickly as possible without making errors. 

Attention must be directed to tracking the proper sequence of numbers. All errors are 

identified as they occur during the task and the examinee must correct the errors while 

timing continues. The score is the time it takes the respondent to connect all 25 dots in 

sequence. 

Sustained attention measures. 

Digit Symbol- Coding Subtest of the Wechsler Adult Intelligence Scale- Third 

Version (Wechsler, 1997a): This test was previously described in the first study. 

Paced Auditory Serial Attention Task (PASAT) (Gronwall, 1977): The PASAT is 

a sensitive auditory sustained attention task requiring participants to add 60 pairs of 

randomized digits so that each is added to the digit immediately preceding it (Lezak, 

1995). This test is used to assess rate of information processing, as well as sustained and 

divided attention (Spreen & Strauss, 1998b). Digits are presented at four rates of speed 

with an audio tape. Credit is given for correct answers provided before the onset of the 

new digit. Performance on the PASAT has shown weak to modest correlations with 

arithmetic ability and general intelligence ( r =.28 to .68) (Spreen & Strauss, 1998b). 

Scores are calculated by totaling the number of correct responses for each of the four 

trials, as well as a total correct score across all trials. 
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Selective attention measures. 

Stroop Neuropsychological Screening Test (Trennery, Crosson, DeBoe, & Leber. 

1989): The Stroop Test is a two-part timed measure of selective attention, behavioral 

inhibition, and cognitive flexibility. The first trial requires the subject to read randomized 

color names (TAN, BLUE, RED, GREEN) from a stimulus card, while ignoring the color 

of ink that the word is printed in. The color of the ink never corresponds to the word. 

The second trial requires the subject to name the color of the ink, while disregarding the 

verbal content (Spreen & Strauss, 1998b). There is a 120-second time limit for 

completion of the second trail. The color-naming task draws upon the ability to select a 

weaker task-relevant response while inhibiting a competing over-learned, but task 

irrelevant response (Miller & Sales, 1986; Mirsky et al., 1995). Stroop tasks have 

generally demonstrated satisfactory reliability (Lezak, 1995). Neuropsychological testing 

and positron emission tomography (PET) studies of Stroop performance have identified 

right prefrontal activation (or more specifically right orbito-frontal activation) in the 

execution of sustained attention, persistence of effort, and resistance to distraction 

(Barkley, 1997b; Vendrell et al., 1995). Because this sample of students performed well 

within the 120-second time limit, scores were calculated by dividing the number of 

correct and self-corrected responses by the total time in seconds. This scoring method 

allows for a more descriptive measure of time and accuracy performance. 

The Ruff 2 and 7 Test (Ruff & Allen, 1996): A timed test requiring the participant 

to identify and underline all occurrences of a specific number within multiple random 

number trials and random letter trials. Examinees are required to detect and mark all 
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occurrences of the target two's and seven's. The selective attention component of this 

task examines the respondent's ability to select relevant targets while ignoring salient, but 

irrelevant targets in two types of trials. In the Automatic Detection Trials, the respondent 

selects the targets from obvious distracters (letters), using relatively effortless over-

learned categorical distinctions. In the Controlled Search Trials, the respondent must 

discern specific targets from "less obvious" distracters (numbers), and may use a more 

elaborate strategy and draw on working memory abilities. The sustained attention 

component of this task examines the examinee's ability to maintain a consistent level of 

performance over an extended period of time. The authors report high internal 

consistency (alpha r = .96 to .83) and high split-half reliability (r = .96 to .86) for all 

measures. The test authors propose that the controlled search tasks tap prefrontal 

functioning, while the automatic detection trials measure posterior or tempro-parietal 

function (Ruff & Allen, 1996). Lezak (1995) reports that right anterior lesions tend to be 

associated with poorer accuracy than left anterior lesions, but no laterality differences in 

accuracy scores showed up for patients with posterior lesions. Differences between the 

two search conditions (automatic vs. controlled) were most prominent with right frontal 

lesions. 

Divided attention measures. 

Trail Making Test: Trails B (TMT) (Lezak, 1995; Spreen & Strauss, 1998h): The 

TMT is a timed two-part measure of visuomotor speed and tracking, with an added set-

shifting component on the second trail. The TMT is a popular measure of executive 

function sensitive to brain damage (Lezak, 1995; Tranel, Anderson, & Benton, 1994). 



Part B requires the respondent to connect 25 dots, this time ahernating between numbers 

and letters in numerical and alphabetical order (i.e 1-A-2-B-3-C, etc.)- Part B places the 

added demand of shifting attentional focus between number-order and letter-order. All 

errors are identified as they occur during the task and the examinee must correct the 

errors while timing continues. Scores are based on the time it takes the respondent to 

complete each measure. 

Switching Category- Verbal Fluency Test from the Delis-Kaplan Executive 

Functioning System (Delis, Kaplan, & Kramer, 2001): The participant is asked to 

generate as many names of fruit and furniture, alternating between categories with each 

item. The participant's score is the number of correct words generated. 

General cognitive measures. 

Vocabulary subtest from the WAIS-lIl (Wechsler, 1997a): This is a test requiring 

the examinee to verbally provide the definitions to words presented auditorily and 

visually. The score reflects the recall of individual definitions, as well as expressive 

vocabulary (Lezak, 1995). Scores on this test have been shown to have a strong 

correlation with general intelligence. Performance on this measure may reflect less of the 

academic motivation or achievements and be more affected by socioeconomic variables 

(Lezak, 1995). 

Fluency: This is a measure of the ability to quickly generate multiple responses 

within a set of conceptual constraints. Measures of fluency are thought to rely heavily on 

focussed attentional abilities (Tranel et al., 1994). Impaired fluency is commonly 

associated with frontal lobe damage. In a review of imaging data, Barkely reports that 



verbal fluency appears to depend heavily on dorsolateral prefrontal brain areas (Barkley, 

1997a). In the Letter- Verbal Fluency Test from the Delis-Kaplan Executive Functioning 

System (Delis et al., 2001), the participant is asked to generate as many words as 

possible beginning with a specified letter, while following certain rules, such as no proper 

names, no number-words, and no variations of the same word. A one-minute time limit 

is given for each of the three letter trials. The participant's score is the total words 

generated from the F, A, and S letter trials. In the Category Verbal Fluency Test from the 

Delis-Kaplan Executive Functioning System (Delis et al., 2001), the participant is asked 

to generate as many category exemplars as possible in one minute. A one-minute trial is 

provided for each of the two categories: animals, boys' names. The participant's score is 

the total number of words generated from both trials. Scoring is further described in 

Table 4, below. 
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Table 4 

Scoring Descriptions for Neuropsychological Tests 

Measure Scoring 

WAIS-III Digit Span Total raw score for Forward & Backwards trials 

Trails A Total time in seconds 

Trails B Total time in seconds 

PASAT (4 trials) Total correct responses for each trial 

WAIS-III Digit Symbol Total correct symbols completed in 120 seconds 

STROOP Color-Word Score Total correct responses divided by seconds 

Ruff2&7Test Auto & Controlled Search Accuracy Scores 

Verbal Fluency (switching) Total number of correct words 

Verbal Fluency (letter) Total correct responses for F, A, & S 

Verbal Fluency (category) Total correct responses for Animal & Names 

WAIS-III Vocabulary Total raw score 

Procedure: Phase II 

All neuropsychological measures were administered by a master's level clinical 

psychology graduate student blind to the abuse history of the participant. Prior to 

participation, the study was explained, and informed consent was obtained. 

Approximately half the participants had completed the demographics form, measures of 

depression and anxiety, and the childhood abuse measure the week prior in a previous 

evaluation. The participants who had not participated in the earlier experiment were 



given the demographics form and measures of depression and anxiety to complete. All 

participants were administered the neuropsychological measures in the same order. All 

participants completed the self-report childhood abuse measure at the end of the testing 

session. Following completion, the participant was debriefed and received credit for his 

or her psychology class. 

Results: Phase II 

Maltreatment, Depression, and Anxiety 

Mean scores for respondents on the maltreatment measure each scale were the 

following: neglect/ negative home environment (M= 12.10, SD = 10.01), sexual abuse 

(M= 0.69, SD = 1.75), punishment (M= 7.37, SD = 3.70), and total score (M= 29.31, SD 

= 19.49). These results are comparable to the results published on a college sample 

during the standardization of the CATS measure (total maltreatment mean = 27.74, SD = 

15.58; sexual abuse mean = .66, SD = 1.74; punishment mean = 6.96, SD = 3.18; 

neglect/negative home environment mean = 11.2, SD = 8.26) (Sanders & Becker-Lausen, 

1995). These results are also comparable to the findings in the current Phase I study (total 

maltreatment mean = 28.48, SD = 18.30; sexual abuse mean = .54, SD = 1.56; 

punishment mean = 7.00, SD = 3.72; neglect/negative home environment mean = 11.53. 

SD = 8.76). As in the standardization sample, the distribution for the sexual abuse scale 

was quite skewed, with few participants endorsing items on this scale. No significant sex 

differences were found for total maltreatment scores, or for any of the maltreatment 

subscales. In the CATS standardization sample, males' scores were significantly higher 

than females on the punishment subscale (Sanders & Becker-Lausen, 1995). The mean 
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score for the BDI-II was 7.89 (SD = 5.18), while the mean score for the BAl was 6.62 

(SD=5.07). In this sample, the majority of participants (76%) fell within the non-cHnical 

range (total score of zero to 13), 15%) fell within the mildly depressed range (total score of 

14 to 19), 8%) fell within the moderate depression range (total score of 20 to 28), and one 

participant fell within the severe range (total score of 29 or above) according to the BDI-

II normative data (Beck et al., 1996). For anxiety, 52% of the participants fell within the 

non-clinical range (total score of zero to seven), 30% fell within the mildly anxious range 

(total score of eight to 15), 15%) fell within the moderate anxiety range (total score of 16 

to 25), and 2%) fell within the severe range (total score of 26 or above) according to the 

BAI normative data (Beck, 1990). No significant sex differences were found for total 

depression or anxiety scores. 

It was hypothesized that higher scores on the self-report maltreatment measures 

would be associated with a greater number of symptoms on the self-report measures of 

depression and anxiety. Pearson correlation coefficients were calculated for the 

relationship between the measures of anxiety, depression, and maltreatment scores with 

one-tailed tests of significance. Correlations are displayed in Table 5. 
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Table 5 

Phase II Correlations Between Anxiety, Depression, and Maltreatment 

Measure Depression Anxiety 

Total Maltreatment .316** .271* 

Neglect Subscale 31]** 

Punishment Subscale .263* .254* 

Sexual Abuse Subscale .065 .043 

Anxiety .556*** -

*p< .05 **p<.01 ***p< .001 (one-tailed significance) 

Depression symptomology was significantly correlated with total maltreatment, 

the neglect subscale, and the punishment subscale. Anxiety symptomology was 

significantly correlated with total maltreatment, the neglect subscale, and the punishment 

subscale. The correlations between total maltreatment and depression were again 

somewhat lower than those previously reported for the CATS instrument (Harmer et al., 

1999; Sanders & Becker-Lausen, 1995). Neither depression nor anxiety was significantly 

correlated with sexual abuse, although the small number of participants endorsing sexual 

abuse items may explain this finding. The BDI-II and the BAI demonstrated a moderately 

strong correlation with each other (r= .556, p<.000), consistent with the present Phase I 

study, and with previous literature (Beck et al., 1996). 

Maltreatment and Attention 

Higher scores on the self-reported childhood abuse inventory (CATS) were 

hypothesized to correlate with poorer performance on sustained and selective attention 
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tasks. More severe forms of abuse, such as sexual abuse, were hypothesized to have a 

stronger relationship with poorer attentional performance. A bivariate Pearson correlation 

with one-tailed test of significance was computed to determine the degree of relationships 

among the multiple neuropsychological measures. Reasonably strong intercorrelations 

were observed between measures. See Table 6. 

Table 6 

Phase II Correlations Between Neuropsychological Tests 

Variable 1. 2. 3. 4. 5. 6. 

1. Stroop -

2. PASAT' -

3.2&7 Tests'' .336/.339** .101 /.157 -

4. Digit Symbol .314** .502*** .069 /.033 -

5. Trails B -.333** - 453*** -.226/-.190 - 375*** -

6. Verbal Switch 4]Q*#* 511*** .092 /.146 .004 -.247* -

7. Digit Span .433*** .174 /.141 .128 -.289* .324** 

*p< .05 **p< .01 ***p< .001 "Total of 4 trials;" ADA and CSA scores. 

Because of these intercorrelations, the neuropsychological measures were entered 

into a factor analysis to reduce the number of dependent variables for the planned 

analyses. The Kaiser-Meyer-Olkin measure of sampling adequacy based on variable 

correlations and partial correlations (KMO =.831) was over the accepted criteria of .60 

and predicted that the data were likely to factor well. A principal components factor 

analysis was conducted with varimax orthogonal rotation to limit the correlation between 
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factors and easily identify each variable within a single factor. Factors with Eignevalues 

over one were accepted. Five factors were extracted with Eigenvalues over one, and 

these five accounted for a cumulative 75.9% of the explanatory variance. As can be seen 

below in Table 7, the first factor showed the largest factor loadings. It consisted of the 

PASAT and Digit Symbol tests and was therefore labeled Sustained Attention. The 

second factor was perhaps the least theoretically consistent. It showed strongest loadings 

on the Vocabulary measure, Digit Span Forward and Backward, and the Stroop. As can 

be seen in Table 7, the Stroop loaded fairly highly across the first four factors in the 

present sample suggesting that it taps a less specific aspect of cognitive functioning. This 

second factor was labeled General Cognitive. Fluency to letter and semantic cues, as 

well as a verbal switching fluency task loaded most strongly on the third factor, labeled 

Verbal Fluency. The fourth factor showed largest loadings on the Ruff Selective 

Attention subscores for automatic and controlled attention accuracy and was labeled 

Selective Attention. The final factor was showed strongest loadings on the two trail 

making tasks and was labeled Trails. Factor scores, for each of the five factors, were 

generated for each subject. 



Table 7 

Varimax Rotation Factor Analysis of Neuropsychological Tests 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Sustained General Verbal Selective Trails 

Measures Attention Cognitive Fluency Attention 

PASAT Trail 1 .892 .223 .189 .053 .109 

PASAT Trail 2 .894 .235 .153 .074 .160 

PASAT Trail 3 .875 .263 .277 .055 .080 

PASAT Trail 4 .835 .194 .355 -.031 .085 

Digit Symbol .582 -.133 -.015 .157 .501 

Vocabulary .277 .540 .271 -.069 -.028 

Stroop .364 .428 .333 .385 .035 

Digit Span Forward .090 .781 .113 -.017 .090 

Digit Span Backward .209 .797 .077 .161 .164 

Letter Fluency .109 .362 .718 -.002 .342 

Category Fluency .285 .045 .827 .190 .116 

Switching Fluency .352 .266 .653 .048 -.155 

Ruff ADA'' .014 .060 .040 .929 .080 

RuffCSA" .075 .010 .102 .924 .018 

Trails A -.031 -.089 -.165 .046 -.909 

Trails B -.370 -.243 .010 -.182 -.646 

Eigenvalue 3.993 2.273 2.131 2.007 1.744 

% of variance 24.954 14.209 13.321 12.546 10.398 

Cumulative % 

variance 24.954 39.163 52.484 65.030 75.928 

' Automatic Detection Accuracy Score " Controlled Search Accuracy Score 



These factor-scores were entered into a bivariate Pearson correlation with one-

tailed tests of significance to determine the relationships between these measures and 

maltreatment. Of particular interest were the sustained and selective attention variables. 

The correlations are listed in Table 8 below. 

Table 8 

Phase II Correlations: Maltreatment and Neuropsychological Tests 

Total Neglect/ 

Factors Maltreatment Sexual Abuse Negative Enviro. Punishment 

Sustained Attention -.036 -.043 .023 -.038 

General Cognitive .068 -.097 .108 -.012 

Verbal Fluency .091 .129 .044 -.001 

Selective Attention .035 .052 .025 .100 

Trails -.052 -.168 -.005 -.035 

Note: All correlations are p >.05 

Contrary to the hypotheses, sustained and selective attention factors were not 

significantly correlated with any of the maltreatment variables. No other cognitive factors 

correlated significantly with maltreatment measures. 

Maltreatment, Anxiety, Depression, and Attention 

It was hypothesized that depression and anxiety symptoms would not only 

correlate with neuropsychological performance, but that it would play a moderating or 

mediating role in determining the relationship between maltreatment and 
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neuropsychological test performance. The bivariate correlations between depression and 

anxiety and factor scores for the neuropsychological variables are presented in Table 9 

below. 

Table 9 

Phase II Correlations: Depression, Anxiety, and Neuropsychological Factors 

Factors Depression Anxiety 

Sustained Attention -.227* .062 

General Cognitive -.030 -.005 

Verbal Fluency -.188 -.040 

Selective Attention -.002 -.287** 

Trails -.035 -.100 

*p< .05 **p< .01 

To evaluate the potential for depression to act as a moderator variable, interaction terms 

were created, as described in the previous study, to determine if depression would 

moderate the effect of maltreatment on test performance. The correlations between the 

interaction terms and test performance are presented in Table 10 below. 
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Table 10 

Phase II Correlations for Depression Interaction Variables 

Sustained General Verbal Selective 

Interaction Attention Cognitive Fluency Attention Trails 

Total Maltreatment .111 -.040 -.132 .008 -.070 

X Depression 

Sexual Abuse .166 -.021 .033 .042 -.132 

X Depression 

Neglect/Negative -.018 .006 -.152 .009 .004 

X Depression 

Punishment .086 -.011 -.028 -.039 -.090 

X Depression 

Note: All correlations are p >.05 

No interaction terms correlated significantly with test performance, indicating that 

depression did not have a moderating effect on the relationship between any forms of 

maltreatment and test performance in this sample. 

The role of anxiety as a potential moderator was evaluated in the same manner as 

described above. The correlations between the interaction terms and test performance are 

presented in Table 11, below. 
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Table 11 

Phase II Correlations for Anxiety Interaction Variables 

Sustained General Verbal Selective 

Interaction Attention Cognitive Fluency Attention Trails 

Total Maltreatment .055 .064 -.001 .106 .042 

X Anxiety 

Sexual Abuse .140 .093 221* .053 -.086 

X Anxiety 

Neglect/Negative -.044 .077 .012 .110 .094 

X Anxiety 

Punishment .076 .041 -.110 .078 -.033 

X Anxiety 

* Significant at the 0.05 level (one-tailed) 

Only one interaction term correlated significantly with test performance. The interaction 

of anxiety with sexual abuse was significantly correlated with factor scores on the verbal 

fluency factor. 

To determine if mediation existed, the relationships between variables were 

examined. Since no maltreatment variables significantly correlated with any cognitive 

factor scores, the mediation model is not supported (Baron & Kenny, 1986). 

Discussion: Phase II 

In this second study, total maltreatment, neglect/negative home environment, and 

punishment measures were all significantly correlated with current self-reported 
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symptoms of depression and anxiety. However, contrary to the hypothesis, sexual abuse 

did not show a significant correlation to either depression or anxiety. This was an 

unexpected finding given the results of the previous Phase I study, which suggested that 

the relationship between sexual abuse and anxiety was reasonably strong. Additionally, 

the current finding is counterintuitive to the multiple reports in the literature that have 

identified an increased risk for depression and anxiety following sexual abuse. These 

results are likely impacted by the skewed distribution of scores on the sexual abuse 

subscale. Only 15 of the 71 participants (21%) endorsed one or more of the sexual abuse 

items. Scores on this subscale ranged from zero to eight, with a possible total of 24. The 

truncated range of responses may account for the unexpected lack of relationship between 

sexual abuse and depression and anxiety symptoms. 

Contrary to the hypothesis, sustained and selective attentional factors were not 

significantly correlated with total maltreatment, or the other maltreatment subscales. 

This was an unexpected finding, given the results of the previous Phase I study, which 

identified a significant correlation between sexual abuse and the Digit Symbol test, 

presumed to tap sustained attention. This suggests that this small correlation may not be 

reliable in non-clinical samples. Sustained and selective attention, were, however 

significantly correlated with depression and anxiety. Greater depression scores correlated 

significantly with poorer sustained attention performance, while greater anxiety 

correlated significantly with poorer selective attention. Neither depression nor anxiety 

was not found to have a mediating or moderating effect in any of the relationships 

between maltreatment and sustained or selective attention. However, anxiety was found 
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to moderate the relationship between sexual abuse and verbal fluency. Why this 

relationship was found for sexual abuse is not immediately clear. Previous literature 

suggests that neglect may play a role in limited verbal development, and would therefore 

be a more likely candidate to have a significant relationship with verbal fluency. Becausc 

anxiety did not moderate the relationship between the neglect/negative home 

environment subscale scores and verbal fluency, this explanation is less likely. One 

alternative explanation for the current findings may involve executive functions. The 

verbal fluency tests draw upon verbal knowledge and also higher order functions. The 

fluency measures used here were sensitive indicators of cerebral dysfunction (Lezak, 

1995). Frontal lesions, particularly left-sided, have been show to reduce the production 

of words to letter cues (Lezak, 1995). The search and organizational strategies required 

for successful performance on the fluency tests may be what was most impacted by the 

interaction between sexual abuse and anxiety. Additional support for this reasoning was 

found in the post-hoc analysis of the Vocabulary subtest, a word knowledge test with 

limited organizational and search demands. The interaction between sexual abuse and 

anxiety did not significantly correlate with Vocabulary performance (r=. 176, p=.071, 

one-tailed). Further examination of anxiety's moderation of the relationship between 

sexual abuse and neuropsychological performance indicated that anxiety was a significant 

moderator for PASAT (Gronwall, 1977; Spreen & Strauss, 1998d) performance, a 

measure of sustained attention. The correlations were significant or nearly significant for 

all PASAT trials and for the PASAT total score (See Table 12 below). 
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Table 12 

Correlations Between PASAT Trials and the Sexual Abuse X Anxiety Interaction 

Variable 

Trial! Trial 2 Trial 3 Trial 4 Total 

Sexual Abuse r=.220* r=.193 r=.223* r=.195 r=.219* 

X Anxiety 

* Significant at the 0.05 level (one-tailed) 

The indication that anxiety may moderate the relationship between sexual abuse and 

attention or higher-order executive functions is interesting and should be explored in 

future research. 
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General Discussion 

In these two studies, the relationships between childhood maltreatment, 

depression, anxiety, and neuropsychological performance were examined. These studies 

also investigated the potential moderating and mediating role that depression and anxiety 

may play on the relationship between maltreatment and neuropsychological performance. 

The current findings revealed a significant relationship between childhood maltreatment 

and depression and anxiety symptoms in an otherwise healthy and high functioning 

college sample. In the Phase I and Phase II studies, multiple forms of maltreatment were 

significantly correlated with depression and anxiety symptoms. While clinical literature 

commonly suggests that maltreatment does put children at risk for later depression and 

anxiety, the correlations found in these current studies cannot prove causality. Several 

alternative explanations for these findings are worth mention. First, it may be that 

children with a predisposition to depression and anxiety, or who demonstrate early 

symptoms of depression or anxiety are more likely to experience maltreatment. A child's 

symptoms of depression or anxiety may prompt more negative responses or stricter 

discipline from parents and caretakers. A child who withdraws because of depression or 

who is highly demanding due to anxiety may drive parents and caretakers away, resulting 

in lack of positive interactions or neglect. Pre-existing symptoms of depression, 

particularly withdrawal, or feelings of worthlessness or guilt may also reduce the 

likelihood that a child would report the maltreatment or take other measures to increase 

his or her safety. This could be a particularly important consideration where sexual abuse 



is involved, because an abuser may select child victims based on their likelihood of 

reporting the crime. 

A second alternative explanation for these findings may be that current 

psychological symptoms, particularly depression, in this college sample may cause them 

to view their childhood more negatively and contribute to perceptions of having been 

maltreated. This latter explanation is less likely to have impacted the current study since 

the maltreatment measure inquired about specific maltreatment events, rather than global 

qualitative perceptions of childhood. 

Surprisingly, in the Phase II sample neither depression nor anxiety demonstrated a 

significant relationship with sexual abuse. This may be a result of the small skewed 

sample of participants endorsing sexual abuse items, whereas a larger sample of 

participants with a wider range of sexual abuse experiences might show the expected 

relationship between maltreatment and symptoms of depression and anxiety. The 

findings of these two studies suggest that maltreatment may put even high functioning 

individuals at risk for greater symptoms of depression and anxiety, as well as cognitive 

difficulties. 

In studies of childhood maltreatment it has been common practice to investigate 

the presence and degree of depression and anxiety in these emotionally traumatized 

populations. However, the potential relationship between symptoms of depression and 

anxiety and performance on cognitive measures in these samples has been repeatedly 

overlooked. Frequently, the degree of depression or anxiety of the sample will be 

reported, but not analyzed for its role in cognitive performance. For example, in several 
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of the more recent investigations of neuropsychological outcomes associated with abuse, 

depression was found to be significantly higher in abused and PTSD groups, when 

compared to normal controls (De Bellis et al., 2002; Fennema-Notestine et al., 2002; 

Freeman & Beck, 2000). However, these studies did not explore the relationship between 

depression and neuropsychological functioning. In other recent studies, depression and 

anxiety characteristics of the participants are reported in terms of diagnoses, but not 

included in subsequent analyses of neuropsychological variables (Beers & De Bellis, 

2002). 

There have been several recent attempts to investigate the role and potential 

interaction of depression or anxiety with abuse when measuring cognitive outcomes. The 

studies that have explored this issue have reported mixed findings for the relationships 

between depression/anxiety symptoms and performance on cognitive measures. In a 

recent study of adults who experienced domestic abuse at the hands of their partner 

within the last two years. Stein and colleagues (2002) found differences between their 

victims and controls on several measures of neuropsychologic function. However no 

correlation was found between depression severity and these neuropsychologic measures 

when the victim group was analyzed independently (Stein et al., 2002). Similarly in 

Raskin's (1997) investigation of a small sample of 10 women who had sought treatment 

for reported childhood sexual abuse, none of the neuropsychological measures were 

significantly correlated with the measure of PTSD. However, Raskin did report that 

measures of sustained, divided, and alternating attention (APT subtests) were 

significantly correlated with anxiety and depression across groups (Raskin, 1997). 
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The current studies explored the role of depression and anxiety as moderators or 

mediators of the relationship between maltreatment and performance on cognitive 

measures. Anxiety was found to be a significant moderator of the influence of sexual 

abuse on verbal fluency, as well as on sustained attention measures. This finding may 

have important implications for the future study of maltreatment. Currently, it is the 

trend in maltreatment research to report levels of depression/anxiety, but to not include 

these variables in the analysis of cognitive outcomes. The present studies implicate 

anxiety, in particular, as a moderating variable in neuropsychological performance in 

sexually abused populations. These moderating effects, while detected here in a non

clinical college sample, may be even more robust in clinical populations. It will be 

particularly important for future studies to investigate the possibility that adequate 

treatment of depression and anxiety symptoms would improve neuropsychological 

performance in maltreated samples. Additionally, a familial history of depression or 

anxiety should be explored to examine potential relationships with both childhood 

maltreatment and current depression and anxiety in clinical and non-clinical samples. 

The findings of these two current studies also highlight the importance of early 

intervention in those cases of maltreatment identified in childhood. Early diagnosis and 

treatment of trauma and symptoms of depression or anxiety may have a lasting effect and 

potentially buffer the negative impact of the maltreatment. It is very likely that if 

addressed early, the potential for life-long emotional and cognitive difficulties may be 

greatly reduced. It will also be important for future studies to identify the quahtative 

nature of depression and anxiety in maltreated populations. It may be that depression or 



anxiety stemming from childhood maltreatment may be qualitatively different from 

depression or anxiety symptoms in non-abused populations, and these symptoms may 

respond differently to treatment. Finally, these and other findings underscore the wide

spread occurrence of childhood maltreatment, even in otherwise healthy samples. In this 

study, 17% of the Phase I sample and 21% of the Phase II sample endorsed one or more 

items on the sexual abuse subscale, suggesting that a history of childhood sexual abuse is 

extremely prevalent even in high functioning individuals. 

The current studies were limited in several respects. First, the degree to which 

detail was provided about maltreatment experiences was limited by the measure used. 

Maltreatment in this study was broadly defined as total composite, as well as individual 

components of neglect, sexual abuse, and punishment. Maltreatment was self-reported 

without outside corroboration of the accuracy of the self-report. 

Secondly, while the CATS measure of maltreatment used here does provide 

information on a range of abuse experiences and their frequency, it provides very limited 

information about the severity of the abuse. The CATS does not provide adequate 

information on the age or ages that the abuse occurred, nor does it provide a measure of 

the duration of the maltreatment. It is very likely that the developmental timing, 

frequency, duration, and severity of maltreatment all play an important role in the 

psychopathologic and neuropsychological outcomes. Additionally, this study did not 

gather information on interventions subsequent to the maltreatment. There may be 

factors that offer some protection against or buffer the negative outcomes of 

maltreatment. Conversely, there may be multiple conditions with may augment the 
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impact of child maltreatment and predispose the individual to greater negative outcomes. 

These conditions may include any or all of the following: family response to the 

maltreatment, access to supportive adults, reporting of the maltreatment, psychotherapy, 

psychiatric treatment, socioeconomic status, coping style, or prosecution of the abuser. 

Finally the study was limited by the nature of the sample. The population of non

clinical college students that these samples were recruited from is, by nature, high 

functioning. It should be expected that any potential attentional difficulties or symptoms 

of depression or anxiety would be relatively mild. While the Phase II study employed 

multiple measures of neuropsychological and attentional functioning, the relatively small 

sample size may not have provided enough power to detect a small but significant 

relationship between maltreatment and attention. If a larger sample could be recruited, il 

is possible that the initial hypotheses would be supported. Similarly, if the current study 

were to be conducted in a clinical population, which presumably had experienced more 

severe maltreatment histories and depression and anxiety symptoms, the hypotheses may 

be supported. 

The study of child maltreatment outcomes is still in its early stages. Future efforts 

are needed to explore the complex relationships between the qualitative and quantitative 

aspects of the maltreatment, the subsequent biological alterations, the emotional and 

behavioral outcomes, and neuropsychological sequelae. Understanding these complex 

interrelations will inform our diagnostic and treatment decisions, and ultimately ensure 

that fewer maltreated children will be left to suffer the effects of that maltreatment for the 

rest of their lives. 
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Personal History Questionnaire 
1. Sex: 1)MALE 2) FEMALE 

Appendix A 
No. 
2, Age: 

3. General Racial / Ethnic Background: 
1) CAUCASIAN 2) HISPANIC 
5) AFRICAN-AMERICAN 6) OTHER_ 

3) ASIAN 4) NATIVE-AMERICAN 

3. Circle all that you have been diagnosed with, or treated for at ANY TIME IN YOUR 
LIFE: 
1) EATING DISORDER 
4) ANXIETY DISORDER 
7) LEARNING DISORDER 
10) ALCOHOL PROBLEM 
13) CONDUCT DISORDER 

2) CANCER 3) EPILEPSY/SEIZURE DISORDER 
5) DEPRESSION 6) NEUROLOGIC DISORDER 
8) HEART PROBLEM 9) DRUG ADDICTION 
11) BRAIN INJURY 12) ATTENTIONAL DISORDER 
14) DIABETES 15) POSTTRAUMATIC STRESS 

DISORDER 
4. Circle all that you are CURRENTLY being treated for: 

1) EATING DISORDER 
4) ANXIETY DISORDER 
7) LEARNING DISORDER 
10) ALCOHOL PROBLEM 
13) CONDUCT DISORDER 

2) CANCER 3) EPILEPSY/SEIZURE DISORDER 
5) DEPRESSION 6) NEUROLOGIC DISORDER 
8) HEART PROBLEM 9) DRUG ADDICTION 
11) BRAIN INJURY 12) ATTENTIONAL DISORDER 
14) DIABETES 15) POSTTRAUMATIC STRESS 

DISORDER 
5. Please list any medications you have taken within the last week: 

...were any of these medications for a psychological problem or learning disorder? 
YES NO 

6. Parents' relationship during your childhood: (circle all that apply) 
I) Parents were married 2) Parents were never married 
3) Parents separated 4) Parents were divorced 
5) Parent(s) married new spouses 6) Parent Died 

7. What was your CUMULATIVE grade-point-average on your last report-card? 
Circle one: 
4.0 3.9-3.5 3.4- 3.0 2.9-2.5 2.4-2.0 1.9-1.5 1.4 or below 

8. How many caffeine beverages do you consume on an average class-day? 
# cups of coffee or espresso drinks (8 oz cups) 

# cans of caffeine soda (10 oz cans) 
# cups of bottled or brewed caffeine tea (8 oz cups) 

9. How many cigarettes do you smoke per day? 
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