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Disaster-Related Posttraumatic Stress Symptoms
and Sustained Attention: Evaluation of Depressive
Symptomatology and Sleep Disturbances as Mediators
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Research about attentional functioning following trauma has almost exclusively been performed
in patient populations with combat-related posttraumatic stress disorder (PTSD). In this study the
relationship between sustained attention and PTSD symptoms was examined in a community sample
of survivors of a major disaster using the Paced Auditory Serial Addition Task (PASAT) and the Self-
Rating Scale for PTSD (SRS-PTSD) 2–3 years postdisaster. Analyses revealed low but significant
partial correlations between PTSD symptoms and the least difficult subtests, ruling out the effects of
age, education, depressive symptomatology, and sleep disturbances. These results demonstrate that
PTSD symptoms link to attentional dysfunction 2–3 years postdisaster.

Studies investigating attention in survivors of trau-
matic events with posttraumatic stress disorder (PTSD)
have almost exclusively focused on treatment-seeking pa-
tients with combat-related trauma. Although these stud-
ies have produced mixed results, many report attentional
deficits in PTSD (e.g., Gilbertson, Gurvits, Lasko, Orr, &
Pitman, 2001; Sachinvala et al., 2000; Vasterling et al.,
2002). Deficits in sustained attention, which cause diffi-
culties in executing a long-lasting task, were found most
frequently.

Characteristics of the participants in the above men-
tioned studies include high symptom severity and co-
existing psychopathology, especially substance abuse dis-
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orders. Likely, these studies may represent populations
that could differ from community samples in important
ways. Therefore, the purpose of the present study was to
investigate sustained attention in relation to PTSD symp-
tom severity in a community sample of inhabitants of an
area afflicted by a major disaster. To our knowledge, this
is the first study of attention in such a unique population.
After a traumatic event the most frequently developed dis-
orders are major depressive disorder (MDD) and PTSD.
Symptoms of these disorders overlap and high comorbid-
ity up to 40% is reported. Knowing that both disorders are
characterized by symptoms of impaired attention (DSM-
IV; American Psychiatric Association, 1994), we raise
the question whether this symptom is independent of de-
pressive symptoms in PTSD. Therefore, we investigated
whether attention in survivors is still related to PTSD
symptom severity when we control for the influence of
depressive symptoms. Furthermore, to assure that wors-
ened attentional performance is not the consequence of
sleep disturbances, we also examined the effect of sleep
disturbances in the relationship between PTSD symptoms
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and attention. We expected to find negative relationships
between PTSD symptom severity and attentional perfor-
mance, even when controling for the effects of depressive
symptoms and sleep disturbances.

Method

Participants

Participants were survivors of the fireworks disas-
ter in the city of Enschede, The Netherlands, on May
13, 2000. The explosion of a fireworks storage depot
completely destroyed the surrounding residential district.
Twenty-two people were killed outright and almost one
thousand were injured. Over 10,000 local residents were
evacuated for one or more days, while over 1,200 peo-
ple lost their homes completely (Roorda, Van Stiphout,
& Huijsman-Rubingh, 2004). Participants of the present
study were Dutch-speaking adults, over 19 years of age,
living in the affected area at the time of the disaster. They
were a sample of participants in a large prospective study
monitoring health (n = 1,567) after the disaster (Kamp &
Van der Velden, 2001) and agreed to participate in neu-
ropsychological testing as a two-year follow-up to their
initial participation. For the main study, inhabitants of the
disaster area were invited by a letter of the Dutch Min-
istry of Health Welfare and Sports to participate within 2
to 3 weeks postdisaster. In addition, announcements for
the study were made in the media.

Measures

Symptom Severity Measures

To determine the severity of PTSD and MDD symp-
toms, participants completed two self-report measures.
The Self-Rating Scale for PTSD (SRS-PTSD; Carlier,
Lamberts, Van Uchelen, & Gersons, 1998) was admin-
istered to obtain a severity score for PTSD symptoms
based on DSM-IV criteria. Participants were asked specif-
ically to consider the fireworks disaster when completing
this measure. The internal consistency and interjudge re-
liability of this self-report are found to be satisfactory.
The Dutch version of the Symptom Check List-90 (SCL-
90; Arrindell & Ettema, 1986) was administered to mea-
sure the severity of depressive symptoms (16 items) and
sleep disturbances (3 items). These items are scored on a
5-point Likert scale. The internal consistency of the test
is good, and both the construct and the predictive validity
are adequate.

Measure of Attention

To assess impairments in divided and sustained at-
tention and speed of processing, the Dutch version of the
Paced Auditory Serial Addition Task (PASAT; Aarnoudse,
Van den Burg, & Saan, 1995; Gronwall, 1977) was used.
The objective of this test is to add 60 pairs of randomized
digits in the range of 1 to 6, which are presented at 5 rates
of speed with 3.2, 2.8, 2.4, 2.0, and 1.6 seconds between
successive digits on an audiotape. The PASAT has shown
high convergent validity and modest discriminant validity,
because of its relationship to general intelligence (Deary,
Langan, Hepburn, & Frier, 1991). Furthermore, PASAT
performance is significantly correlated with age and edu-
cation (Brittain, La Marche, Reeder, Roth, & Boll, 1991).
Aarnoudse et al. (1995) found high reliabilities for the
Dutch version.

Procedure

Self-report measures for the main study were com-
pleted at 2 to 3 weeks postdisaster. Between 23 and 38
months (M = 2.1 years, SD = 0.2) postdisaster, self-
report measures were repeated and the attention test was
administered for the present study. Prior to this partici-
pation, brochures with extensive information were sent
to participants of the main study and upon agreement an
appointment was set for the PASAT to be administered
by trained research employees. The study protocol was
approved by the Medical Ethics Committee of the Aca-
demic Medical Center, Amsterdam, The Netherlands, and
participants gave written informed consent.

Statistical Analyses

Chi-square tests and independent t tests were used
to examine whether survivor groups in this follow-up dif-
fered in terms of socio-demographic features and symp-
tom severity from survivors of the main study at 2 to 3
weeks postdisaster.

Relationships between PTSD symptom severity and
PASAT performance were analyzed using partial correla-
tions, successively controlling for age, years of education,
depressive symptoms, and sleep disturbances. All statis-
tical tests were two-tailed, and p values of less than .05
were considered statistically significant.

Results

Attentional testing and symptom severity measures
were completed by 124 participants with an average age
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of 45.6 years (SD = 14.1), 64.5% were of the female
gender, the mean number of years of education was 13.3
(SD = 3.9), and 66.1% were employed. The mean SRS-
PTSD was 5.7 (SD = 4.2) and the mean scores for SCL-
90 depressive symptoms and sleep disturbances were 25.7
(SD = 11.0) and 5.9 (SD = 3.2).

When we compared the subgroup of survivors in-
cluded in the present study to other participants in the
main study on measures collected 2 to 3 weeks post-
disaster, no differences in terms of age, employment,
or sickness-leave from work were apparent. However,
we did find a between-group difference for gender: χ2

(1, N = 1566) = 6.91, p < .05, and for years of edu-
cation t (153.74) = 2.67, p < .05. A higher proportion
of women and higher-educated persons participated in
this part of the study. No differences in PTSD symptoms,
depressive symptoms, or sleep disturbances were found
between the groups.

The nature of the participants’ exposure consisted in
part of being severely frightened (66.7%), running away
from home (44.1%) or into their homes (18.0%), seeing
slightly (72.1%) and severely (27.9%) wounded victims,
helping the wounded (9.0%), searching for loved ones
(56.7%), having seen explosions (80.2%) or fire (58.6%),
and having heavy damage or total destruction of one’s
house (23.1%).

Results of the partial correlations between the num-
ber of correct responses on each presentation rate of the
PASAT and the SRS-PTSD, controlling successively for
age, education, depressive symptoms, and sleep distur-
bances can be seen in Table 1.

Results indicate that PASAT performance decreases
with increasing PTSD symptom severity. When we in-
serted the controlling variables the correlations lowered;
the statistical significance disappears when the task gets
more difficult.

Table 1. Partial Correlation Coefficients of PTSD Symptom Severity (SRS-PTSD) and PASAT Scores Controlling
Successively for Age, Education, Depressive Symptoms (SCL-90), and Sleep Disturbances (SCL-90)

PASAT

3.2-sec 2.8-sec 2.4-sec 2.0-sec 1.6-sec
Controlling variables (n = 124) (n = 123) (n = 120) (n = 118) (n = 115)

Nonea −.30** −.28** −.25** −.21* −.08
Age, education −.19* −.21* −.19* −.09 −.02
Age, education, depression −.20* −.25* −.16 −.13 −.08
Age, education, depression, sleep disturbances −.20* −.23* −.13 −.15 −.06

Note. PTSD = posttraumatic stress disorder; SRS-PTSD = Self-Rating Scale for PTSD; PASAT = Paced Auditory
Serial Addition Task; SCL-90 = Symptom Checklist. Because of missing data, sample sizes for the correlations vary.
aUsing Pearson correlation.
*p < .05. **p < .01.

Discussion

To our knowledge, this is the first study to investigate
attention in disaster survivors in relation to PTSD symp-
tomatology at 2 to 3 years postdisaster. Participants stem
from a community population and are survivors of the
Enschede fireworks disaster. As expected, age and educa-
tion accounted for a great deal of attentional dysfunction
in disaster survivors, and although depressive symptoms
and sleep disturbances contributed as well, these concomi-
tant symptoms to PTSD explained only a very small part
of the difficulties. Nevertheless, the current findings sug-
gest that even when we controlled for the influence of age,
education, depressive symptoms, and sleep disturbances,
attentional dysfunction is still related to PTSD symptoms.

Our results are consistent with the study of Jenkins,
Langlais, Delis, and Cohen (2000) who found that depres-
sive symptomatology plays only a minor role in mediating
deficits in sustained attention in PTSD sufferers. In stud-
ies in which no attentional disturbances in PTSD were
found (e.g., Sullivan, Krengel, Proctor, Devine, Heeren
et al., 2003; Zalewski, Thompson, & Gottesman, 1994),
it is conceivable that these contrasting results can be at-
tributed to partial or subclinical PTSD in the traumatized
controls who were used as a comparison group. In this
way, small differences in PTSD symptom severity could
be the cause of not detecting any attentional deficits.

We recognize the limitations of our study. Our sam-
ple may not be representative for survivors of other disas-
ters. Therefore, generalizing the results to different pop-
ulations should be done with caution. Second, because
our interpretations are based on only one measure of at-
tention, replication is necessary, preferably with several
neuropsychological tests.

Attention lies at the basis of all adequate information
processing. As such, attention is an important prerequisite
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for adequate functioning in work and daily life. Stein,
Kennedy, and Twamley (2002) stated that even mild or
subtle impairments on neuropsychological tests in the lab-
oratory can translate into clinically significant difficulties
in the real world, because real world situations involve
more complex processing demands in the context of in-
creased distraction in the environment. Moreover, small
individual attentional impairments may have an important
negative impact on the total population.

In conclusion, this study provides further evidence
that PTSD symptoms are genuinely related to deficits in
attention. Early screening and subsequent adequate treat-
ment of PTSD symptoms in the community are needed to
prevent these attentional constraints from causing popu-
lations to fall behind in the aftermath of trauma.
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