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Brief Report

Neuropsychological Function in Children
With Maltreatment-Related Posttraumatic Stress Disorder

Sue R. Beers, Ph.D.
Michael D. De Bellis, M.D., M.P.H.

Objective: Studies in adults have reported changes in concen-
tration, learning, and memory in individuals with posttrau-
matic stress disorder (PTSD). However, there are few studies of
cognitive function in children with PTSD. The goal of the current
study was to evaluate cognition in children with PTSD.

Method: The cognitive status of 14 pediatric psychiatric outpa-
tients with maltreatment-related PTSD and 15 sociodemo-

graphically similar children who were healthy and had not
been maltreated was examined. Neuropsychological instru-
ments measured language, attention, abstract reasoning/exec-
utive function, learning and memory, visual-spatial processing,
and psychomotor function.

Results: The children with PTSD performed more poorly on
measures of attention and abstract reasoning/executive function.

Conclusions: Although based on a small number of subjects,
these results support cognitive differences between children
with and without maltreatment-related PTSD.

(Am J Psychiatry 2002; 159:483–486)

Posttraumatic stress disorder (PTSD) is now widely rec-

ognized in children. Although findings are equivocal (1),

studies of adults have reported cognitive problems in indi-

viduals with PTSD, particularly in the areas of concentra-

tion, learning, and memory (2). In contrast, cognitive

function indexed by performance on standardized neu-

ropsychological instruments has not been extensively

evaluated in children with PTSD. It is particularly impor-

tant to characterize the neuropsychological deficits asso-

ciated with childhood PTSD because they are likely to

have broad developmental ramifications, affecting both

response to therapy and school performance.

Unlike studies in adults with PTSD, neuroimaging stud-

ies indicate that PTSD in children is associated with dif-

fuse CNS effects (i.e., smaller cerebral volumes and corpus

callosum areas) but no anatomical changes in limbic

structures (3). Functional imaging procedures indicate

that medial prefrontal cortical dysfunction may be associ-

ated with both adult and pediatric PTSD (4). The neuro-

psychological consequences of these brain alterations

have not been extensively studied.

In this pilot study, we examined cognitive functioning

using a battery of neuropsychological instruments mea-

suring language, attention, abstract reasoning/executive

function, learning and memory, visual-spatial processing,

and psychomotor functioning in maltreated children with

PTSD and sociodemographically similar comparison chil-

dren who had not been maltreated and who did not have

PTSD. The tests, described by Spreen and Strauss (5), are

listed in Table 1. On the basis of neuroimaging research (3,

4), we hypothesized that the children with PTSD would

perform more poorly on cognitive measures, particularly

in the domains mediated by the prefrontal cortex.

Method

We recruited 14 medication-naive children with PTSD second-
ary to maltreatment who were psychiatric outpatients and 15
healthy comparison children who had not been maltreated and
who were similar to the PTSD patients in age, race, socioeco-
nomic status, and IQ. The mean age of the PTSD patients was
11.38 years (SD=2.60) and that of the comparison children was
12.17 (SD=1.75). Six of the PTSD patients were girls and eight were
boys; seven of the comparison subjects were girls and eight were
boys. In the PTSD group, 10 patients were white, two were African
American, and two were biracial (white and African American); in
the comparison group, 12 subjects were white, one was African
American, and two were biracial. In the PTSD group, the mean so-
cioeconomic level according to the Hollingshead Four-Factor In-
dex of Socioeconomic Status (6) was 39.21 (SD=11.28); in the
comparison group the mean was 39.60 (SD=7.69). The mean full-
scale IQ (estimated by the WISC-III four-factor score [7]) was
105.71 (SD=11.89) in the PTSD group and 113.20 (SD=11.69) in
the comparison group.

After complete description of the study was given to the chil-
dren and their parents, written informed consent was obtained.
All of the children assented to their participation. Subjects re-
ceived monetary compensation for participation.

A board-certified child psychiatrist (M.D.D.) conducted psychi-
atric interviews of all subjects and their legal guardians using a
detailed trauma interview described elsewhere (8). A master’s-
level clinician, blind to clinical status, completed a modified ver-
sion of the Schedule for Affective Disorders and Schizophrenia for
School-Age Children—Present and Lifetime Version (9). The diag-
nosis of the children with chronic PTSD was based on DSM-IV.
The traumata they experienced included sexual abuse (N=7),
physical abuse (N=2), and witnessing domestic violence (N=5).
Comorbid disorders included major depressive disorder (N=5),
dysthymic disorder (N=2), separation anxiety disorder (N=2), op-
positional defiant disorder (N=6), and attention deficit hyperac-
tivity disorder (inattentive subtype) (N=1). Comparison subjects
had no lifetime history of any axis I diagnosis.

Inclusion criteria for the PTSD group were “reported and indi-
cated” child maltreatment experiences noted by child protective
services before this investigation, the availability of one nonabus-
ing caregiver who could cooperate with this protocol, and a stable
home environment (i.e., the child had not been in danger from
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the perpetrator[s] for at least the previous 3 months). Exclusion
criteria for all subjects included birth complications; substantial
medical illness; head injury associated with wounds requiring su-
tures, emergency room treatment, or loss of consciousness; gross
obesity (i.e., weight greater than 150% of ideal body weight) or
growth failure (i.e., height less than the third percentile); Wechsler
full-scale IQ less than 80; history of treatment with psychotropic
medications; anorexia nervosa, pervasive developmental disor-
der, schizophrenia, adolescent-onset alcohol or substance abuse
or dependence; prenatal exposure to alcohol and/or other sub-
stance use greater than twice a month during the 3 months before
discovery of pregnancy; and mother’s use of controlled sub-
stances during the known period of pregnancy.

Subjects completed a comprehensive neuropsychological bat-
tery administered blind to whether the child did or did not have
PTSD. Instruments are described in Spreen and Strauss (5) and
listed in Table 1.

We evaluated the distribution of our data for normality using
Shapiro and Wilks’s W statistics. When no transformation nor-

malized the data, we applied nonparametric tests. Student’s t test
or Wilcoxon/Kruskal-Wallis rank sums were used to assess be-
tween-group differences on cognitive results. Two-tailed alpha
equaled 0.05; analyses were completed with Statistical Discovery
Software (SAS Institute, Cary, N.C.).

Results

Children with PTSD performed more poorly on measures
in four of the six cognitive domains (Table 1). In the domain
of attention, PTSD subjects performed more poorly on two
measures of freedom from distractibility, Stroop Color and
Word Test color/word and interference. The PTSD group
made significantly more omission errors on a measure of
sustained visual attention (Digit Vigilance Test).

On measures of problem solving and abstract reason-
ing/executive function, PTSD subjects completed fewer

TABLE 1. Neuropsychological Test Scores of 14 Maltreated Children With PTSD and 15 Healthy Comparison Children Who
Had Not Been Maltreated

Cognitive Domain and Measure

Score

Comparison Children Children With PTSD Analysis

Mean SD Mean SD t or z df p
Language

Clinical Evaluation of Language Fundamentals Concepts 
and Directions 10.85 3.65 10.83 2.55 t=0.01 23 0.99

WISC-III Vocabulary 11.20 2.24 10.57 1.95 t=0.80 27 0.43
Attention

Stroop Color and Word Test
Word 48.79 8.52 49.70 9.96 t=–0.24 22 0.81
Color 45.86 8.73 42.10 7.92 t=1.08 22 0.29
Color/word 53.00 9.00 42.00 11.23 t=2.66 22 0.01a

Interference 53.36 6.72 45.90 8.70 t=2.37 22 0.03
Digit Vigilance Test

Total time 490.13 149.82 490.36 159.42 t=–0.004 24 0.99
Omission errors 6.87 4.55 17.36 12.31 t=2.71 24 0.006a

WISC-III Digit Span 10.38 2.81 9.08 1.93 t=–1.14 24 0.25
Abstract reasoning/executive function

Wisconsin Card Sorting Test
Categories 5.45 0.69 3.50 2.07 t=2.52 21 0.01a

Perseverative responses 14.36 7.43 38.33 36.82 t=–1.63 21 0.10
Controlled Oral Word Association Test

Animal Naming 20.00 4.04 14.11 5.30 t=3.02 21 0.007a

Total Words 31.79 11.58 23.20 6.37 z=–1.94 22 0.05
WISC-III Similarities 12.47 1.46 10.50 2.95 t=2.24 27 0.04
Trail Making B 31.60 18.25 30.40 13.19 z=0.25 23 0.80

Learning and memory
California Verbal Learning Test

List A: Total Words, trials 1–5 54.40 8.41 49.38 10.93 t=1.37 26 0.18
List B 6.00 1.41 5.31 2.14 z=–1.63 26 0.10
Short delay free recall 11.27 2.09 9.46 3.33 t=1.74 26 0.09
Long delay free recall 11.67 2.02 9.92 2.56 t=2.01 26 0.05
Discriminability 97.93 2.22 94.64 6.38 z=–1.59 27 0.11

Rey-Osterrieth Complex Figure recall 16.57 5.87 11.69 7.62 t=–1.91 26 0.07
Visual-spatial function

Rey-Osterrieth Complex Figure copy 31.20 4.26 22.93 10.74 z=–2.36 26 0.02
Money Road Map 24.62 7.07 23.30 6.17 z=–0.72 26 0.47
WISC-III

Block Design 11.93 2.74 10.00 2.35 z=–1.76 27 0.08
Object Assembly 11.07 2.81 10.50 3.08 t=0.52 27 0.61

Judgment of Line Orientation 22.60 5.67 17.71 5.89 t=2.28 27 0.03
Psychomotor speed

Trail Making A 13.53 6.52 14.75 4.22 z=1.30 25 0.19
Grooved Pegboard Test

Dominant hand 69.07 7.12 83.36 22.12 z=1.71 27 0.09
Nondominant hand 77.80 10.84 80.93 17.00 z=0.11 27 0.91

WISC-III Coding 10.31 4.13 9.46 3.55 z=0.56 21 0.58
a After Bonferroni corrections, p<0.01.
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categories on the Wisconsin Card Sorting Test. On two
measures of semantic organization, the Controlled Oral
Word Association Test Animal Naming and the Total
Words, children with PTSD generated fewer category
members and named fewer words beginning with target
letters (i.e., F, A, S). Significant differences were also identi-
fied on WISC-III Similarities; again, the children with
PTSD scored lower than the comparison subjects.

Children with PTSD performed more poorly on one test
of learning and memory, the California Verbal Learning
Test long delay free recall. Finally, on measures of visual-
spatial function, children with PTSD completed a poorer
copy of the Rey-Osterrieth Complex Figure and made
more errors on the Judgment of Line Orientation.

No significant differences between groups were found
on any tests of language or psychomotor speed. After a
Bonferroni correction for multiple comparisons was ap-
plied within each of the cognitive domains, only results
within the domains of attention (i.e., Stroop color/word
and Digit Vigilance Test omission errors) and abstract rea-
soning/executive function (i.e., Wisconsin Card Sorting
Test categories and Controlled Oral Word Association test
Animal Naming) remained significant.

In the PTSD group, variables that remained significant
between groups were correlated with the number of clin-
ical symptoms grouped by PTSD clusters (i.e., cluster B,
intrusive symptoms; cluster C, avoidant symptoms; and
cluster D, increased arousal symptoms) by applying
Spearman’s rank-order correlation. After Bonferroni cor-
rections for multiple correlations, no significant correla-
tions were seen between clinical symptoms and cognitive
variables.

Discussion

Children with maltreatment-related PTSD demon-
strated significant deficits within the domains of attention
and abstract reasoning/executive function when com-
pared with sociodemographically similar healthy children
who had not been maltreated. The children with PTSD
were more susceptible to distraction and demonstrated
greater impulsivity, making more errors on a task of sus-
tained attention. Children with PTSD also demonstrated
deficits on two tests designed to measure frontal lobe
function (10)—the Wisconsin Card Sorting Test, an instru-
ment requiring hypothesis testing and problem solving,
and the Controlled Oral Word Association Test, a measure
of semantic organization. These findings are consistent
with neuroimaging studies showing CNS changes in the
frontal cortex in PTSD (4). In contrast, after corrections to
protect from experiment-wise error, PTSD children did
not perform differently from comparison children on
measures of language, memory and learning, visual-spa-
tial abilities, or psychomotor skills.

Memory problems associated with PTSD are commonly
identified in adults (2). We were unable to replicate the

findings of Moradi et al. (11) of general memory deficits
associated with childhood PTSD. However, the small num-
ber of subjects in our study may have obscured significant
findings in this domain. Our findings suggest deficits in
long-term memory for verbal information.

The study reported here must be considered prelimi-
nary because of the lack of a comparison group of children
who had been maltreated but did not have PTSD. There-
fore, we do not know if our results are related to maltreat-
ment or the presence of an anxiety disorder. Additionally,
these findings may be explained by the presence of co-
morbid psychiatric disorders, particularly mood disor-
ders, in the children with PTSD. Although it is tempting to
assert that psychiatric symptoms may account for neu-
ropsychological deficits, further research is necessary to
ascertain how psychiatric symptoms interact with neu-
ropsychological deficits.
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Brief Report

Pilot Study of Spirituality and Mental Health in Twins

Ming T. Tsuang, M.D., Ph.D.
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Michael J. Lyons, Ph.D.

Objective: The goal of this study was to investigate associa-
tions between empirically defined dimensions of spirituality,
personality variables, and psychiatric disorders in Vietnam era
veterans.

Method: One hundred pairs of male twins from the Vietnam
Era Twin Registry were administered the self-report Spiritual
Well-Being Scale and a pilot Index of Spiritual Involvement. Cor-

relation analyses were supplemented with regression analyses
that examined the relative influence of genetic and environ-
mental factors on aspects of spirituality.

Results: Existential well-being was significantly associated with
seven of 11 dimensions of personality and was significantly neg-
atively associated with alcohol abuse or dependence and with
two of three clusters of personality disorder symptoms. Associa-
tions between mental health variables and religious well-being
or spiritual involvement were much more limited.

Conclusions: Useful distinctions can be made between major
dimensions of spirituality in studies of spirituality, religious cop-
ing, and mental health.

(Am J Psychiatry 2002; 159:486–488)

Empirical information concerning the relationship of
spirituality to mental health is essential for understanding
the role of religious values, beliefs, and practices in coping
with the exigencies of life. The present study used the Spir-
itual Well-Being Scale (1) and a pilot Index of Spiritual In-
volvement to examine associations between spirituality
and personality variables and psychiatric disorders in a
representative sample of Vietnam-era twin veterans. Con-
clusions are then drawn regarding the potential utility of
these instruments for use in a program of genetic epide-
miologic research on coping with major life stresses such
as combat.

Method

The study sample consisted of 100 male twin pairs (49 monozy-
gotic and 51 dizygotic) from the Vietnam Era Twin Registry (2).
The Vietnam Era Twin Registry is a nonclinical, population-based
cohort, not conditioned on any medical or psychiatric disorder or
treatment-seeking behavior. Because of the selective process for
entry into the military, members of the Vietnam Era Twin Registry
are somewhat healthier than the general population. Vietnam Era
Twin Registry members are drawn from all 50 states, ensuring that
the sample is geographically and demographically diverse.

Although all Vietnam Era Twin Registry members were on ac-
tive duty during the Vietnam era, the current study encompasses
only twins who did not serve in Vietnam, thereby eliminating the
potential complicating influence of combat trauma and simplify-
ing the interpretation of associations between spirituality and
mental health variables in this preliminary investigation. Twins
ranged in age at the time of study from 41 to 54 years (mean=47.2,

SD=3.2). Half of the subjects were active members of an organized
religious group, 36% were nonactive members, 1% were partici-
pants in nontraditional religious or spiritual groups, 6% had no
interest or involvement in religion, 3% identified themselves as
agnostic, and 4% identified themselves as “other.” Written in-
formed consent was obtained from all subjects after complete de-
scription of the study.

The Spiritual Well-Being Scale (1) consists of 10 items on reli-
gious well-being and 10 items on existential well-being. The scale
defines religious well-being as a “vertical dimension” of spiritual
well-being that refers to “one’s sense of well-being in relationship
with God.” It defines existential well-being as a “horizontal di-
mension” that “connotes one’s perception of life’s purpose and
satisfaction apart from any specifically religious reference.”

We computed an Index of Spiritual Involvement as the sum of
the standardized scores of four additional items primarily derived
from the strength and practices items in the Index of Core Spiri-
tual Experiences (3). These four items are 1) a self-rating of the
strength of one’s religious or spiritual orientation on a scale from
0 (no involvement whatsoever) to 100 (all-consuming involve-
ment), 2) a rating from one’s twin of the strength of one’s religious
or spiritual orientation on the same scale, 3) Index of Core Spiri-
tual Experiences item 2, which concerns time spent on religious
or spiritual practices, and 4) a rating of one’s own level of spiritu-
ality compared with that of “other people you have known, from
the least spiritual [score=0] to the most spiritual [score=100].”

A modified version of Tellegen’s Multidimensional Personality
Questionnaire (4) was used to assess personality.

As part of an earlier assessment (1991–1992), DSM-III-R diag-
nostic information was obtained for axis I disorders from tele-
phone administration of the National Institute of Mental Health
Diagnostic Interview Schedule, version III, revised. For the cur-
rent study, the Structured Interview for Disorders of Personality
(5) was used to assess DSM-IV personality disorders.


