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ABSTRACT. This article reviews a series of studies that have utilized information-processing
paradigms with posttraumatic stress disorder (PTSD) populations. The review suggests that pre-
trauma measures of intelligence (IQ) are predictive of the development of PTSD symptoms following
trauma. There is also evidence of impaired performance on standardized tests of memory (inde-
pendent of IQ) in PTSD populations. PTSD populations are found to exhibit deficits in memory
Jfunction that may be due to hippocampus damage secondary to excessive neuroendocrine re-
sponses to conditioned stimuli. In addition, individuals with PTSD evince an attentional bias
towards trauma-related stimuli at postrecognition stages of information processing. The review
also includes that there is insufficient evidence to either support, or reject, the theoretical proposi-
tion that PTSD patients are sensitive to global valence effects at the earliest stages of information
processing relative to traumalized non-PTSD populations. Finally, there is some evidence to sug-
gest that the prrocesses associated with autobiographical memory in PTSD populations are similar
to those seen in depression. The implications of these findings for the behavioral and cognitive
treatment of PTSD are discussed. Directions for future research with such paradigms are also
discussed in light of contemporary information processing theories of PTSD. © 2000 Elsevier
Science Ltd.
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POSTTRAUMATIC STRESS DISORDER (PTSD) is a syndrome that is characterized
by involuntary and intrusive cognitive phenomena. These involuntary cognitive phe-
nomena include: flashbacks, nightmares, and intrusive recollections of the traumatic
experience (Kilpatrick & Resnick, 1993). The disorder is also characterized by the al-
location of attentional resources towards the recognition of threatening stimuli (Har-
vey, Bryant, & Rapee, 1996), problems with concentration, and deficits in memory
function (Uddo, Vasterling, Brailey, & Sutker, 1993). Given the problems associated
with memory processes and attention seen in traumatized populations, it is not sur-
prising that information-processing theories have been proposed to explain the syn-
drome known as PTSD (e.g., Brewin, Dalgleish, & Joseph, 1996; Chemtob, Roitblat,
Hamada, Carlson, & Twentyman, 1988; Foa, Steketee, & Rothbaum, 1989; Litz &
Keane, 1989). The past two decades have also seen an increase in the number of theo-
retical papers that attempt to explain the emotion of anxiety from an information-
processing perspective (e.g., Beck & Clark, 1997; Foa & Kozak, 1986). These theoreti-
cal accounts of anxiety have relevance to the study of PTSD, as it is currently classified
as an anxiety-based disorder by the Diagnostic and Statistical Manual of Mental Disor-
ders-4th Edition (American Psychiatric Association, 1994).

In addition to the publication of these theoretical papers about the etiology and
maintenance of PTSD symptorms, there have been a large number of empirical papers
that have utilized research paradigms that have their origin in experimental-cognitive-
psychology. More specifically, clinical researchers have utilized auditory recognition
tasks (McFarlane, Weber, & Clark, 1993; McNally et al., 1987), dichotic listening tasks
(Trandel & McNally, 1987), modified Stroop paradigms (Foa, Feske, Murdock, Kozak,
& McCarthy, 1991; Thrasher, Dalgleish, & Yule, 1994; Vrana, Roodman, & Beckham,
1995), autobiographical memory paradigms (McNally, Lasko, Macklin, & Pitman,
1995; McNally, Litz, Prassas, Shin, & Weathers 1994), dot-probe paradigms (Bryant &
Harvey, 1997), and noise-judgment paradigms (Amir, McNally, & Wiegartz, 1996) to
help elucidate the information-processing characteristics associated with PTSD and to
test the main tenets of information-processing theories. These experimental para-
digms hold promise for the study of information-processing mechanisms associated
with anxiety disorders because they are less subject to response bias, and thus, may be
more sensitive than paper and pencil self-report measures of cognitive processes (Wil-
liams, Mathews, & MacLeod, 1996). In addition to these experimental paradigms, in-
vestigators have also examined the relations between PTSD, intelligence, and basic
memory functioning in studies that have utilized correlational methods (Macklin et
al., 1998; McNally & Shin, 1995; Uddo et al., 1993).

Despite the large number of empirical papers that have been published on these
topics, a comprehensive review of this literature has yet to be conducted. In this pa-
per, we summarize the empirical literature on the topic of information processing
and PTSD. In the latter half of the paper, we discuss the theoretical implications of
the results obtained in the empirical literature and also discuss directions for future
research.

We have searched the literature as far back as 1980 (the point at which PTSD be-
came a formal diagnostic entity) for relevant articles. A PSYCLIT review using the
topic hearings of PTSD, intelligence, memory, attention, and the aforementioned ex-
perimental paradigm names was conducted. In addition, a journal by journal search
was conducted for the following journals; Journal of Abnormal Psychology, Behaviour Re-
search and Therapy, Cognition and Emotion, Cognitive Therapy and Research, Journal of Anx-
iety Disorders, and Journal of Traumatic Stress.



Information Processing and PTSD 1043

INTELLIGENCE, BASIC MEMORY FUNCTION, AND PTSD
Intelligence and PTSD

General cognitive ability (intelligence or IQ) has often been correlated with risk of
psychopathology. For some disorders, higher IQ is associated with a greater risk for
onset of disorder. This is true for obsessive-compulsive disorder (Rachman & Hodg-
son, 1980) and bipolar II disorder (Donnelly, Murphy, Goodwin, & Waldman, 1982).
For other disorders, such as conduct disorder, lower IQ appears to be a risk factor
(Moffit, 1993). Since most individuals who are exposed to trauma do not develop
PTSD (Kulka et al., 1990), clinical researchers have searched for individual difference
variables that can account for the acquisition of PTSD following trauma. Intelligence
has been investigated as a possible individual difference variable to account for these
findings.

Studies that have directly assessed general cognitive ability through the use of stan-
dardized measures of intelligence have found that IQ is negatively correlated with the
development of PTSD symptoms. McNally and Shin (1995) found that scores on the
Shipley Institute of Living Scale (Zachary, 1991) predicted a statistically significant
amount of the variance in PTSD symptoms after controlling for extent of combat ex-
posure and years of education in a sample of Vietnam veterans with varying degrees of
PTSD symptoms. In the most well controlled study of the relationship between IQ and
PTSD development, Macklin et al. (1998) examined the relationship between pre-
trauma measures of IQ, current measures of 1Q, and self-reported PTSD symptoms in
a sample of Vietnam veterans. Pre-trauma IQ measures were predictive of the develop-
ment of PTSD after statistically controlling for extent of combat exposure. In addi-
tion, current IQ measures were not correlated with PTSD after controlling for pre-
combat IQ measures. This finding suggests that lower pre-trauma IQ is predictive of
PTSD development, as opposed to an alternative hypothesis that PTSD lowers perfor-
mance on current measures of IQ because of difficulties with concentration and mem-
ory function.

Vasterling, Brailey, Constans, Borges, and Sutker (1997) examined the relationship
between PTSD development and IQ in a sample of Operation Desert Storm (ODS)
veterans. They compared scores on the Wechsler Adult Intelligence Scale-Revised
(WAISR; Wechsler, 1981) across two groups of veterans that were equivalent with re-
spect to variables that might affect IQ. Even though this study employed a retrospec-
tive design as in the McNally and Shin (1995) study, it was unique in that it examined
a group of veterans who were relatively young and free of psychiatric and medical co-
morbid problems. Psychiatric and medical problems that can affect performance on
tasks of intellectual functioning are often present in samples of Vietnam veterans who
as assessed 20-30 years post-trauma (Sutker, Uddo-Crane, & Allain, 1991). The study
also employed the WAIS-R as its measure of IQ, thereby allowing for assessment of at-
tention, verbal memory, and visuospatial memory. Despite these differences in sample
selection and methodology, Vasterling et al. (1997) also found that veterans who de-
veloped PTSD had lower full-scale IQ than those who did not develop PTSD. This dif-
ference was not accounted for by differential exposure to trauma. When examining
the subtests of the WAIS-R, they found that the two groups did not differ on tasks of
attention or visuospatial memory. However, the groups were largely different in their
performance on tasks that tap verbal memory. Given the lack of differences on atten-
tional tasks (which are often disrupted by current distress) and the large group
differences on measures of verbal memory (thought to tap into more crystallized as-
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pects of 1Q), the authors of that study tentatively concluded that the differences may
have been reflective of cognitive deficits that existed prior to trauma exposure.

In addition to utilizing between-group comparisons based on diagnostic status (i.e.,
presence or absence of PTSD diagnosis), some of these studies have also examined
within-group correlations between measures of IQ and continuous measures of PTSD
symptoms. These analyses have revealed moderate-negative correlations between
these constructs (McNally & Shin, 1995; Vasterling et al., 1997).

Other studies have indirectly examined the association between PTSD and IQ
through a variety of means. Kulka et al. (1990) found that lower levels of educational
achievement were predictive of the level of PTSD symptoms in Vietnam veterans ex-
posed to combat. This report did not assess IQ directly; however, IQ is a strong predic-
tor of educational achievement (Herrnstein & Murray, 1994). Thus, the Kulka et al.
(1990) data provided indirect evidence of a relation between IQ and the development
of PTSD. The correlation between educational achievement and the development of
PTSD in Vietnam veterans has been replicated by Green, Grace, Lindy, Gleser, and
Leonard (1990). In addition, Watson, Davenport, Anderson, Mendez, and Gearhart
(1998) examined the relations between academic performance in both primary and
secondary schools and PTSD symptoms among Vietnam War veterans. They found a
negative correlation between secondary-school performance (pretrauma) and the
presence of PTSD symptoms related to wartime experiences.

Studies that have examined the relationship between military enlistment aptitude
tests (e.g., Arithmetic Reasoning subtest of the Armed Forces Qualification Test-
AFQT) have found that pre combat-exposure aptitude test scores are negatively corre-
lated with PTSD symptoms (Maier, 1993). Pitman, Orr, Lowenhagen, Macklin, and
Altman (1991) found that veterans’ scores on the arithmetic subtest of the AF QT were
negatively correlated with the development of PTSD following exposure to wartime
atrocities. In addition, the Center for Disease Control Vietnam Experiences Study
(1988) found that overall scores on the AFQT were predictive of psychological out-
come at discharge from the military. These studies also provide indirect evidence of a
relationship between IQ and the development of PTSD because the tests used are
highly correlated with scores on standardized measures of IQ (Herrnstein & Murray,
1994).

In total, literature that has examined the relationship between IQ and PTSD devel-
opment reveals two things. First, pretrauma IQ is predictive of PTSD diagnostic status
following exposure to trauma (e.g., Macklin et al., 1998; Pitman et al., 1991). This re-
lationship is robust even after controlling for other well established predictors of
PTSD such as combat exposure (Macklin et al., 1998). Secondly, there is a negative
linear relationship between scores on measures of IQ and measures of PTSD-symptom
severity—frequency. The magnitude of this negative correlation tends to be about .35
(McNally & Shin, 1995; Vasterling et al., 1997). We located one report that suggested
that these findings might replicate across cultures. Gil, Calev, Greenberg, Kugelmass,
and Lerer (1990) found that PTSD patients exposed to a variety of civilian traumas in
Jerusalem were of lower intelligence than matched controls, as assessed by the WAIS-R
(Wechsler, 1981).

These findings have potential clinical relevance. General cognitive ability appears
to be an important individual difference variable that may be predictive of who devel-
ops PTSD subsequent to trauma. Since many individuals meet symptomatic criteria
for PTSD shortly after trauma and will show remission without intervention (Roth-
baum, Foa, Riggs, Murdock, & Walsh, 1992), it is important to establish predictors of
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chronic PTSD in order to identify those in need of early intervention; IQ appears to
be one such predictor.

The relation between IQ and PTSD may operate through one of several different
mechanisms. First, it has been hypothesized that IQ may influence subjective appraisal
of threat when confronted with a trauma such that those with lower IQ tend to overes-
timate the threat value of traumatic situations (Macklin et al., 1998). This interpreta-
tion has intuitive appeal since data from longitudinal studies indicate that subjective
threat appraisal predicts the development of PTSD diagnostic status and is positively
correlated with the severity and frequency of PTSD symptoms (Blanchard et al., 1995;
Ehlers, Mayou, & Bryant, 1998).

Secondly, it has been hypothesized that individuals with higher IQ have better cog-
nitive ability to cope with the emotional impact of traumatic experiences (Schnurr,
Rosenberg, & Friedman, 1993). This latter model is more consistent with a diathesis-
stress explanation for PTSD acquisition, with low-cognitive ability (which leads to poor
coping ability) being the diathesis. In fact, the problem-focused coping strategies that
have been associated with positive outcome following trauma require verbal-media-
tion strategies that should be related to IQ (Sutker, Davis, Uddo, & Ditta, 1995; Wolfe,
Keane, Kaloupek, Mora, & Wine, 1993).

Finally, individuals with lower IQ tend to have poorer access to mental health re-
sources (Herrnstein & Murray, 1994). Therefore, yet another possible explanation of
these findings is that the inflated rates of PTSD among those with low IQ might be
due to poor access to behavioral health care. Those who do not have access to such
care would not be able to receive early intervention and may be more likely to develop
chronic PTSD relative to those who receive early intervention.

The relation between IQ and PTSD is relatively well established in war veteran pop-
ulations. As noted, this finding is of both theoretical and clinical relevance. This liter-
ature would be strengthened however, if the relation was studied more often in non-
wartime trauma survivors. In addition, the majority of the papers cited studied veteran
populations who were many years post-trauma. Longitudinal studies with acute PTSD
populations across a variety of trauma types are needed in order to more fully under-
stand the relationship between IQ and PTSD. We revisit these points in the discussion
section of the paper.

Basic Memory Function and PTSD

Basic science researchers have demonstrated that both short-term and long-term
stress responses can affect memory function (Quervain, Roozendaal, & McGaugh,
1998). In short, the release of high levels of glucocorticoids during times of actual
threat or through repeated exposure to conditioned-fear stimuli can lead to damage
in the hippocampus (McEwen, Gould, & Sakai, 1992; Sapolsky, Uno, Rebert, & Finch,
1990; Wooley, Gould, & McEwen, 1990). Decreased hippocampal volume has been
demonstrated to produce lasting deficits in short-term memory (see Bremner, Krystal,
Southwick, & Charney, 1995). Given that PTSD patients show strong physiological re-
sponses to conditioned stimuli (see Blanchard & Buckley, 1999), the finding that sim-
ilar responses can impair memory function in animals may help to shed light on the
etiology of some of the cognitive deficits reported by trauma patients (e.g., problems
with short-term memory and difficulties with concentration). We have already noted
that IQ differentiates those groups of individuals who develop PTSD from those who
do not. Studies that have examined specific memory deficits that may be a conse-































































