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Posttraumatic Stress Disorder Following an Air Disaster:
A Prospective Study
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Objective: The purpose of this study was to determine predictors of posttraumatic stress
disorder (PTSD) in health care workers exposed to a disaster, in order to facilitate early case
identification and prevention of subsequent morbidity. Method: Following an air disaster, 355
military medical health care workers were studied over an 18-month follow-up period. Meas-
ures included assessment of peritraumatic reactions associated with the disaster, the frequency
of other stressful events after the disaster, and standard PTSD rating scales at 6, 12, and 18
months. Results: Multivariate logistic regression of data on health care workers who cared for
victims of the air disaster showed that PTSD was more likely to develop in those who had not
completed college, those who had worked with burn victims, those who had experienced more
stressful life events in a period of approximately 6 months following the disaster, and those
who experienced emotional numbness immediately after the disaster. Conclusions: Results
suggest that lower levels of education, exposure to grotesque burn injuries, stressful life events
following exposure, and feelings of numbness following exposure are useful predictors of
subsequent development of PTSD.
 (Am J Psychiatry 1998; 155:934–938)

S tudying the effects of disastrous events on groups
of exposed individuals provides an opportunity to

facilitate case detection and treatment. Although early
case identification is particularly important for organi-
zations whose employees have a high likelihood of trau-
matic exposure, sporadic and unexpected common dis-
asters can occur in almost any industry, community, or
organization where large numbers of people are ex-
posed to serious trauma. Identification of individuals
most at risk for posttraumatic stress disorder (PTSD)
following a mass disaster would be very useful for or-
ganizations wishing to prevent the enormous human
and economic cost of this disease and would enable
them to focus limited resources toward providing early
treatment and morbidity prevention.

Risk factors for PTSD identified in previous research
include the duration and degree of exposure to the
trauma (1, 2), the presence of physical injury and threat
to life (3), the additive effect of other stressful life events
on the index trauma (4), level of social support (5), the
individual’s initial psychological reaction to the trauma
(6–9), genetic inheritance (10), gender (11, 12), level of
education (1, 8), intelligence (13), and preexisting men-
tal traits or disorders (11, 14).

Unfortunately, most previous research seeking to
identify risk factors for PTSD has been based primarily
on retrospective or cross-sectional analysis. These
methods rely heavily on subjects’ reports of conditions
and events occurring in the relatively distant past. Since
PTSD frequently follows a relapsing and remitting
course, a more reliable and useful screening method
should be based on prospective research. Findings from
cross-sectional and retrospective studies are limited by
the fact that affected individuals whose symptom levels
fail to meet clinical triggers at one time might later meet
classification criteria for PTSD. In addition, the avoid-
ant component of PTSD frequently leads to disturbances
of recall (15).

As part of our overall effort to develop reliable crite-
ria for screening large groups following mass trauma,
we present here the results of a prospective study of 355
military health care workers who experienced varying
levels of involvement with victims of the Ramstein air
disaster in August 1988. Although we studied a number
of other factors pertinent to stress response, this report
will focus on those measurements which are of substan-
tial clinical importance and could be readily adapted by
organizations wishing to screen for PTSD those work-
ers exposed to a common traumatic event. These clini-
cally practical variables include the nature of the trau-
matic exposure, subjects’ demographic characteristics,
life stress from other events following the index trauma,
and subjects’ reported initial emotional response to the
trauma.
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METHOD

A midair collision occurred at the annual Ramstein Air Force Base
air show on Aug. 28, 1988. Before the crash, spectators were enjoying
an outdoor air show that featured booths and refreshments in a fes-
tive family atmosphere. After the collision, burning debris from the
crash was suddenly scattered over a wide area, killing 70 of the ap-
proximately 300,000 spectators and injuring 500. The extent of
death and injury created pandemonium at the scene. Victims were
lying on the ground everywhere. Most of the wounded suffered
burns. As the result of heroic efforts, all injured were evacuated
within 90 minutes to area hospitals. In some instances, family mem-
bers were unable to locate victims for several days because the sever-
ity of their burns delayed identification.

A first cohort of medical care workers from two military bases,
Ramstein Air Force Base and Landstuhl Army Regional Medical Cen-
ter (N=254), were surveyed approximately 2 months after the Ram-
stein Air Force Base disaster (October–November 1988) and again at
approximately 6 months (March–April 1989), 12 months (September
1989), and 18 months (April 1990). A second cohort of health care
workers at Ramstein Air Force Base and Landstuhl Army Regional
Medical Center (N=101) were surveyed only at 6, 12, and 18 months.
This study will examine assessments of PTSD that were made at 6,
12, and 18 months (combined group of both cohorts, N=355).

Recruiting methods differed somewhat at the two locations. Work-
ers at the health clinic dispensary at Ramstein Air Force Base were
contacted through the mail. At Landstuhl Army Hospital, a more
comprehensive medical facility, health workers were contacted on a
day when all were required to come for their flu shots. Because of its
importance as a military evacuation hospital, personnel at Landstuhl
were more likely to have had previous experience with victims from
other disasters than those at Ramstein. Follow-up surveys at 6, 12,
and 18 months were distributed and returned by mail. All subjects
participating in this study were provided a description of the study
and responsibilities involved in participation, after which written in-
formed consent was obtained.

Probable PTSD cases were identified by using a multimethod ap-
proach with self-administered scales that have shown an acceptable
level of sensitivity and specificity (16, 17). More recently, we have
validated the multimethod scales (18) in a population of motor vehi-
cle accident victims whose PTSD diagnoses were also tested with the
clinician-administered Structured Clinical Interview for DSM-III-R—

Non-Patient Edition (SCID-NP) (19). The multimethod scales pre-
dicted PTSD as diagnosed by the SCID-NP with a very high sensitiv-
ity, specificity, and overall percent correct. The multimethod scales
employ scores from the SCL-90-R (20), augmented by 13 additional
items created to cover all DSM-III-R symptoms of PTSD, and from
the total Impact of Event Scale (21). Subjects were classified as having
probable PTSD if they met DSM-III-R PTSD symptom distribution
criteria on the augmented SCL-90-R and scored greater than 19 on
the Impact of Event Scale (17).

Subjects were asked open-ended questions regarding their emo-
tional reactions to the disaster and its aftermath. Written answers
were classified into five categories of emotional response that in-
cluded feeling depressed/sad, anxious/frightened, guilty, numb/zom-
bie-like, and disbelief/confusion. Disagreements on classification
were resolved by consensus among four clinician researchers who
were highly knowledgeable about posttraumatic symptoms, in gen-
eral, and who were blind to respondents’ PTSD diagnoses.

In order to assess the effects on outcome of postdisaster stressful
life events (22), apart from exposure to the focal trauma of the air
disaster and its aftermath, we surveyed subjects about stressful life
events they might have experienced during the 6-month period after
the disaster. Subjects were queried about their health care work with
disaster victims including child patients, burn patients, emergency
room work, dead bodies, and patients who later died. Other ques-
tions surveyed the subjects’ proximity to the actual disaster scene,
worry about family members, and whether they had an opportunity
for debriefing.

Statistical analysis employed SAS, version 6.1 (23). Analyses were
conducted by using chi-squares under PROC FREQ, tests for differ-
ence of means under PROC ANOVA, and univariate or multivariate
logistical regression through use of PROC LOGISTIC. Multivariate
logistical modeling of PTSD based on independent variables was con-
ducted according to the model building strategies recommended by
Hosmer and Lemeshow (24).

RESULTS

A total of 355 respondents returned valid surveys.
Respondents’ average age was 31.9 years (SD=8.2),
with a range from 19 to 59 years. Of the total group,
35.3% were women, 67.9% were married, 43.6% had
completed a college degree, 77.1% were Caucasian,
and 55.4% were exposed to burn victims (table 1).

Forty-two (13.5%) of 311 individuals with non-
missing data for the variable were found to have PTSD
at 6, 12, or 18 months. Numbers and percentages of
subjects with PTSD identified at any of the three follow-
up times are summarized in table 2. Longitudinal as-
sessment of our respondents revealed that the frequency
of cases of PTSD peaked at 12 months (12.1%). By 18
months, case frequency had diminished to 7.3%. Stress

TABLE 1. Characteristics of Military Medical Workers (N=355) Who
Cared for Victims of an Air Disaster

Subjectsa

Characteristic N %

Gender
Male 229 64.7
Female 125 35.3

Education
College degree 153 43.6
No college degree 198 56.4

Race
Caucasian 273 77.1
Other  81 22.9

Marital status
Single 112 32.1
Married 237 67.9

Proximity to disaster site
Away from site 240 68.2
At or close to site 112 31.8

Exposure to burn victims
Not exposed 158 44.6
Exposed 196 55.4

Exposure to bodies from disaster
Not exposed 267 75.6
Exposed  86 24.4

aData missing for some subjects.

TABLE 2. Diagnoses of PTSD in Military Medical Workers (N=355)
Who Cared for Victims of an Air Disaster

Subjects
With
PTSD

Time of Diagnosis Totala N %

Length of time after disaster (months)
 6 293 22  7.5
12 198 24 12.1
18 178 13  7.3

At any time 311 42 13.5

aData missing for some subjects.
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symptoms, as measured by Impact of Event Scale
scores, were also higher at 12 months but did not di-
minish quite as rapidly by 18 months as would have
been expected by PTSD case frequency alone.

Of those subjects studied at 6 months, 29% did not
complete the assessment at 12 months. Similarly, of
those studied at 6 months, 31% failed to complete as-
sessments at 18 months. Subjects older than 39 were
significantly less likely than younger subjects to fail to
complete their assessments at either 12 months (failure
rate=15.3%, N=355) (χ2=8.43, df=2, p=0.02) or 18
months (failure rate=19.4%, N=355) (χ2=6.03, df=2,
p=0.05). Women were significantly more likely than
men not to complete their assessments at 12 months
(failure rate=38.4%, N=354) (χ2=8.14, df=1, p=0.004)
but were not significantly different from men in their
completion rate at 18 months (failure rate=36.8%, N=
354) (χ2=2.96, df=1, p=0.09). Failure to complete the
survey assessment at either 12 or 18 months was not
significantly associated with marital status, race, the
presence of PTSD, or any of the variables that were sig-
nificantly associated with PTSD on either univariate or
multivariate analysis.

Univariate logistic regressions for demographic vari-
ables showed that subjects who developed PTSD at 6,
12, or 18 months were likely to be younger, were more
likely to be of enlisted rank, to have less education, to
have worked with burn victims, to have worked with
child victims, to have been exposed to bodies from the
disaster, to have been anxious or frightened after the
disaster, and to have felt numb or “zombie-like” and
were likely to have experienced more frequent stressful
life events in the 6 months after the disaster. These find-
ings, along with the 95% confidence intervals and odds
ratios for all variables, are summarized in table 3.

Overall, 17.1% of women and 11.3% of men met
criteria for PTSD at some point during the assessment
period. The higher prevalence of women who devel-
oped PTSD did not reach statistical significance (odds
ratio=1.61, 95% confidence interval=0.03–81.25). Of
298 respondents who provided complete data on the
number of other stressful life events following the dis-
aster, there was an average of 3.3 (SD=2.9, range=0–
17) such events. Individuals who developed PTSD at 6,
12, or 18 months experienced, on average, a signifi-
cantly higher number of other stressful life events
(mean=5.4, SD=3.4) during the first 6 months after the
disaster than subjects without PTSD (mean=3.0, SD=
2.7) (F=26.39, df=1, 296, p<0.0001) (table 3).

Multivariate logistical regression analyses were con-
ducted to control for the association between independ-
ent variables and to identify the best predictors of
PTSD. A preliminary stepwise model included all vari-
ables with a univariate Wald chi-square probability
value of 0.25 or less (table 3), in order to avoid exclud-
ing variables that might be weakly associated with
PTSD on univariate analysis but that might contribute
collectively with other variables as important predic-
tors of outcome in the logistic equation. Variables meet-
ing this entry criterion for the preliminary stepwise re-
gression included demographic variables (female
gender, age, rank, education), disaster-related exposure
variables (working with burn victims, working with
child victims, exposure to bodies from the disaster), in-
itial emotional reaction variables “felt anxious or
frightened” and “felt numb or zombie-like,” and num-
ber of other stressful life events 6 months after the dis-
aster. Five variables were selected into the logistic
model by the preliminary stepwise procedure. These in-
cluded female gender, having an educational level with

TABLE 3. Association Between PTSD and Other Variables for Military Medical Workers (N=355) Who Cared for Victims of an Air Disastera

Variable
Number of
Subjectsb Wald χ2

Probability 
of Wald χ2

Odds 
Ratio

95% Confidence
Interval

Demographic characteristics
Gender (0=male, 1=female) 311  2.04 0.15 1.61    0.03–81.25
Age 210  4.77 0.03 0.94    0.89–0.99c

Race (0=other, 1=white) 310  0.61 0.43 1.41    0.60–3.34
Rank (0=officer, 1=enlisted) 303 10.28 0.001 4.88    1.85–12.85c

Education (0=college degree, 1=no college degree) 308 10.84 0.001 3.69    1.70–8.03c

Marital status (0=single, 1=married) 305  1.17 0.28 0.68    0.34–1.37
Disaster-related exposure

Worked with burn patients 310  7.66 0.006 2.88    1.36–6.10c

Worked with child patients 309  7.69 0.006 2.57    1.32–5.01c

Worked at site of disaster 308  0.79 0.38 1.36    0.69–2.66
Exposed to bodies from crash 309  4.63 0.03 2.12    1.07–4.22c

Had friends or family who were victims 210  0.04 0.84 0.88    0.24–3.16
Initial reaction to exposure to trauma

Felt depressed, sad, unhappy 306  2.91 0.09 1.81    0.92–3.58
Felt anxious or frightened 306  5.38 0.02 3.10    1.19–8.06c

Felt guilty 306  0.23 0.63 0.76    0.26–2.28
Felt numb or “zombie-like” 307  5.95 0.02 2.76    1.22–6.22c

Felt disbelief or confusion 306  1.75 0.19 1.93    0.73–5.10
Number of other stressful life events in 6 months since disaster 298 20.10 0.000 1.27    1.15–1.41c

aUnivariate logistic regression analysis conducted by PROC LOGISTIC (SAS, 1990). All analyses based on 1 degree of freedom.
bData missing for some subjects.
c95% confidence interval does not include 1.
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less than a bachelor’s degree, having worked with burn
victims from the disaster, having experienced a higher
frequency of other stressful life events 6 months follow-
ing the disaster, and having felt numb or zombie-like in
reaction to the disaster. When these five variables alone
were fitted into a logistic model, we found that the
Wald chi-square statistic for female gender had an un-
acceptably high probability value (p=0.41, odds ra-
tio=1.37, 95% confidence interval=0.65–2.85), and,
therefore, we decided to remove this variable from the
final model. The four remaining variables in our final
model (N=290 with nonmissing data for all variables)
included education below a bachelor’s degree (Wald
χ2=7.63, p=0.006, odds ratio=3.19, 95% confidence in-
terval=1.40–7.26), having worked with burn patients
from the disaster (Wald χ2=5.11, p=0.02, odds ratio=
2.63, 95% confidence interval=1.14–6.09), number of
stressful events within 6 months after the disaster
(Wald χ2=13.50, p=0.0002, odds ratio=1.23, 95% con-
fidence interval=1.10–1.37), and having felt numb or
zombie-like after the disaster (Wald χ2=2.74, p=0.10,
odds ratio=2.15, 95% confidence interval=0.87–5.32).
The Hosmer-Lemeshow goodness-of-fit statistic indi-
cated a satisfactory model (goodness-of-fit=4.04, df=8,
p=0.85).

Although the variable “felt numb or zombie-like” had
an odds ratio whose 95% confidence interval included
1.0, we decided to retain it in the final logistic model be-
cause of substantial evidence from other studies indicat-
ing that peritraumatic numbness is a clinically important
predictor of PTSD (8, 25), the high skew of its confidence
interval beyond unity, and its statistically significant uni-
variate 95% confidence interval.

DISCUSSION

Multivariate logistic regression revealed that lower
educational level, exposure to burn victims, a greater
number of stressful life events after the trauma, and
feeling numb at the time of exposure independently pre-
dicted PTSD outcome. These findings are consistent
with previous research (1, 8). An individual’s level of
education is a multidetermined characteristic that is
likely to be related to other factors known to modulate
adaptability to stress, such as intelligence, level of expe-
rience, level of authority, and sense of environmental
mastery. Although exposure to bodies and child victims
significantly correlated with PTSD outcome on univari-
ate analysis, multivariate analysis showed that caring
for victims with grotesque burn injuries was the best
exposure predictor of PTSD in our group. This finding
corroborates previous work (17).

The finding that postdisaster stressful life events pre-
dict PTSD in the logistic model suggests that life events
after a disaster play an important role in an individual’s
ability to metabolize trauma (26), rather than sensitiz-
ing individuals to new trauma. Yehuda and colleagues
(4), studying Holocaust victims, found that other life-
time trauma and recent stressful events had an additive

effect on the severity of PTSD symptoms (primarily
avoidant) over and above effects of having survived the
Holocaust itself. The finding that recent life events are
likely to affect PTSD outcome has important clinical
ramifications, since it may be possible to shelter trauma
victims and help them to stabilize their lives.

Feeling numb shortly after the disaster was reported
more than twice as frequently in individuals who sub-
sequently developed PTSD. Although our measure,
based on clinician ratings of responses, needs further
psychometric assessment, this finding is consistent with
the basic clinical underpinnings of the posttraumatic
syndrome. Numb and zombie-like feelings are particu-
larly important because they are an indication of a dis-
sociative response to trauma, which has been shown to
predict negative outcome (25, 27). Shalev and col-
leagues (8) found that peritraumatic dissociation was
strongly correlated with development of PTSD after 6
months and predicted 29.4% of the variance of symp-
tom intensity. They suggested that dissociative symp-
toms were evidence of defensive operations learned
from previous life experiences and, therefore, could be
seen both as a marker of greater vulnerability and as a
maladaptive defense that could interfere with healthy
mental processing of traumatic experiences.

It is important to note that all respondents in our
study were military personnel previously screened for
good health and achievement of at least a high school
education. This factor may limit the generalizability of
our findings to other populations; however, there are
also many similarities between a relatively young work-
force and other populations that may be at special risk
for traumatization, such as police, firefighters, emer-
gency medical personnel, and employees in certain in-
dustries. The use of a categorical measure for PTSD has
some advantages but also some psychometric limita-
tions. Further efforts are needed to test and employ pre-
dictive paradigms such as the one we have developed in
this report and to examine the components of PTSD
(intrusive, avoidance, and arousal) separately. Future
research and replications of our findings are needed to
identify health care workers at risk for PTSD and its
associated morbidity.
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