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An Empirical Study of Employment
and Disability Over Three Years
Among Survivors of Major Disasters

Sarah S. Rasco, MD, and Carol S. North, MD

This study was designed to clarify the relationship between exposure to disaster and future employment. Survivors
of seven disasters and their employment histories were prospectively followed over three years. At the time of
the disasters, 86 percent were working, and at follow-up, 84 percent were working. All of the 261 individuals
employed on the day of the disaster described themselves as not disabled at follow-up, although one individual who
dropped out of the workforce to become a self-described housewife shortly after the disaster and who developed
PTSD may have left the workforce because of lasting emotional effects of the disaster. The reasons she provided
for changing job status were not disaster related, however. Long-standing employment disability was virtually
nonexistent in this highly exposed sample of trauma survivors, but it is possible that some cases of PTSD-related
disability were lost to follow-up. Further work is needed to explore psychological disability in other trauma

survivor populations.
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Psychiatric illness is well recognized as a leading cause
of disability worldwide."* Most research examining
occupational disability in which an individual ob-
tains competitive employment but then is unable to
maintain employment due to psychiatric illness has
focused on depressive disorders.”™ Studies of trau-
matized populations such as refugees, veterans, and
motor vehicle accident victims have suggested that
significant occupational disability may also accom-
pany PTSD.'®™"® Analysis of data from the Euro-
pean Study of the Epidemiology of Mental Disorders
Project found PTSD to be one of the top 10 mental
and physical disorders with the highest independent
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impact on work days lost.'® In military veterans,
PTSD has been found to be associated with signifi-
cantly reduced likelihood of employment.'”'®
Zatick ez al. found that surgical patients with PTSD
suffered significant functional impairments and were
less likely to return to work than those without
PTSD." PTSD is not an uncommon problem in the
general population, with a lifetime prevalence esti-
mated to be around eight percent.?® The prevalence
of significant trauma in the population is even high-
er.’! Thus, the question of whether individuals di-
rectly exposed to major disasters return to work is
pertinent.

Whether individuals exposed to trauma with or
without consequent PTSD return to work is an es-
pecially important question for mental health profes-
sionals who serve as experts regarding determinations
of disability for PTSD. For example, a plaintiff may
sue an employer whom he holds responsible for
trauma exposure and the subsequent development of
PTSD, may claim that he will never be able to work
again, and may demand lifetime financial compen-
sation for the permanent loss of employability. In
such cases, consulting psychiatric and psychological
experts may be asked to predict whether the former
employee with psychological wounds from exposure
to trauma should ever be able to return to work. This
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Table 1 Description of the Seven Disasters and Research Participants from Each Site

Follow-up
Place/Date Description of Incident Index Study Sample n (% of Index)
Indianapolis, IN, plane crash into Military jet crashed into the lobby of a 74% of all hotel employees; 14 (82%)
hotel, 10/20/87 Ramada Inn. The hotel was destroyed, n=17
resulting in loss of employment for most;
10 fatalities (9 employees, 1 patron).
Russellville, AR, mass shooting at After murdering 14 people in his rural mobile 72% of the employees of 10 (91%)
local businesses, 12/28/87 home, a man went on a 35-minute two affected businesses;
shooting rampage through four local n=11
businesses; 2 fatalities, 4 injuries.
Madison, FL, tornado, 4/19/88 Without warning at 4:55 a.m., an F-4 tornado 89% of affected households 38 (95%)

Killeen, TX, mass shooting at a
cafeteria, 10/16/91

Oakland/Berkeley, CA, firestorm,
10/20/91

lowa City, IA, university campus
mass shooting, 11/2/91

Clayton, MO, mass shooting in
courthouse, 6/5/92

cut a mile-wide path through the town; 4
fatalities, 17 injuries.

A gunman drove his pickup truck through the

front window of Luby’s cafeteria and held
150 patrons and employees captive while
shooting people at close range for 15
minutes; 24 fatalities (including gunman),
20 injuries.

A massive firestorm fueled by a five-year
drought and strong Santa Ana winds
destroyed nearly 3,000 homes in largely
upscale neighborhoods in the Oakland
Hills over 3 days, causing $1.5 billion in
damages; 25 fatalities, 150 injuries.

After being passed over for an award, a
disgruntled graduate student in physics
went on a shooting rampage on the
campus of the University of lowa; six

fatalities (gunman and university professors,

students, and staff), one serious injury.

In court on divorce proceedings, a man shot
at wife, lawyers, and judge and then
stalked hallways with guns for 10 minutes;
one fatality (gunman’s wife), five injuries
(including both parties’ lawyers).

(one representative
member of each); n = 40

82% of individuals present
during the shooting;
n=123

Volunteer sample of
respondents invited by
random mailing to burned
area households (one
representative member
each); n = 62

75% of all individuals who
encountered the gunman
in the physics building
where most of the
shooting occurred; n = 9

Volunteer sample of
courthouse employees,
lawyers, and judges, and
law enforcement
personnel in courthouse

105 (85%)

54 (87%)

6 (67%)

76 (96%)

Total

during shooting; n = 79

N = 341 303 (89%)

study seeks to aid experts in making predictions of
the future employability of trauma survivors by clar-
ifying prospectively the relationships observed be-
tween trauma exposure and subsequent employment
among survivors of unexpected mass casualties.
Survivors of seven different disasters and their sub-
sequent histories of employment and disability were
prospectively queried on the day of the disaster and at
three-year follow-up. Most disasters tend to strike
randomly, without regard to preexisting characteris-
tics that may confound risk of trauma exposure with
risk of psychological sequelae in other populations
such as accident victims and survivors of child abuse.
The advantage of reviewing disaster studies is the
relative unbundling of predisposing personal charac-
teristics for risk of trauma from trauma mental health

22
outcomes.

Methods

Disaster-Exposed Samples

The seven disasters (five manmade, two natural)
constituting the source of the study population for
this report occurred between 1987 and 1992. Details
of research methods and basic findings from these
incidents have been presented in greater detail in
previous publications.23 ! Table 1 summarizes
characteristics of each incident and the number of
study participants at each site.

All known surviving individuals who were directly
exposed to five disasters: a plane crash into an Indi-
anapolis Ramada Inn; a tornado in Madison, Flor-
ida; and mass shooting episodes in Russellville, Ar-
kansas; a Killeen, Texas, cafeteria; and the University
of lowa, lowa City, were sought out and invited to
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Table 2 Employment Status on the Day of Disaster and at
Three-Year Follow-Up

Employment Day of Disaster 3-y Follow-up
Status n (%) n (%)
Working 261 (86%) 254 (84%)
Not Working 2 (14%) 49 (16%)
Retired 30 (10%) 29 (10%)
Housewife* 1 (4%) 5 (5%)
Unemployed 0 (0%) 4 (1%)
Disabled 1(<1%) 1(<1%)
Total 303 (100%) 303 (100%)

* Self-described.

participate in the research, with a combined partici-
pation rate of 82 percent.”>*? In the two remaining
disasters: a firestorm in the Oakland/Berkeley, Cali-
fornia, area and a mass shooting episode in a Clayton
County, Missouri, courthouse, volunteers were in-
vited to participate in the research by directed mail-
ings and other recruitment measures. In the Oak-
land/Berkeley disaster, mailings were sent to known
affected households.?® In the Clayton County disas-
ter, a volunteer sample was recruited from groups
known to be present in the courthouse at the time.”’
Thus, five of the samples were collected systemati-
cally, and two were volunteer samples.

Index interviews were conducted at approximately
one (Indianapolis, Russellville, Madison, and Iowa
City samples), two (Killeen and Clayton samples), or
four (Oakland/Berkeley sample) months after the di-
saster. Follow-up interviews at approximately three
years were conducted at 37 (Killeen, lowa City, and
Clayton samples), 39 (Oakland/Berkeley sample),
41 (Madison sample), or 45 (Indianapolis and Rus-
sellville samples) months after the disaster. The ma-
jority (89%, 303/341) of index participants re-
sponded for the follow-up interviews; the remaining
11 percent were lost to follow-up. The 303 individ-
uals who completed both index and follow-up inter-
views provide the research sample on which these
analyses are conducted. There were no significant
differences between those interviewed at follow-up
and those not reinterviewed in terms of index demo-
graphic (sex, age, ethnicity, marital status, and level
of education) or diagnostic (predisaster or postdisas-
ter PTSD or any diagnosis) variables.

The study sample was 59 percent (123/303) fe-
male, 87.8 percent (266/303) Caucasian, 8 percent
(25/303) African-American, and 4 percent (12/303)
other ethnicities; 70 percent (211/303) were mar-
ried. Mean (SD) age was 42.8 (14.3) years and me-
dian was 41. More than one-third (37.2%, 109/293)

of the sample had completed a college education,
with the median years of education being two years

past high school.

Procedures

Prior to the inception of this research, approval for
the study was obtained from the Institutional Review
Board of Washington University School of Medi-
cine, the institutional affiliation of the principal in-
vestigator at the time. All research participants pro-
vided written informed consent before being
interviewed, and they were offered $20 for each in-
terview in appreciation of their participation.

Instruments

Index and follow-up interviews utilized the Diag-
nostic and Statistical Manual of Mental Disorders,
Third Edition, Revised (DSM-III-R) Diagnostic In-
terview Schedule’ and Disaster Supplement®
(DIS/DS). These instruments provided full diagnos-
tic assessment of lifetime, predisaster, and postdisas-
ter psychiatric diagnoses and information on vari-
ables of relevance to disaster experience, as well as
demographic data and information about employ-
ment history and current employment status. Inter-
views were administered by members of the disaster
research team who received formal training to ad-
minister the DIS. Interviews were monitored to en-
sure interviewer fidelity and reliability.

Results

Table 2 shows employment status categories
among study participants on the day of the disaster
and at the three-year follow-up. At the time of the
disaster, 86 percent were working, and at follow-up,
84 percent were working. Of 261 individuals who
were working at the time of the disaster, 249 (95%)
were still working at follow-up. Most individuals
who were not working were retired. No individuals
who were employed on the day of the disaster de-
scribed themselves as disabled at follow-up.

Figure 1 shows the course of individual employ-
ment trajectories over the three-year follow-up pe-
riod. Of the 42 individuals who were not working on
the day of the disaster, most had not changed em-
ployment status at three years, including 1 individual
classified as disabled at the time of the disaster who
was still classified as disabled at three years, 26 retir-
ees, and 10 individuals who elected to describe their
current work status as housewife. The few people not
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261 working

42 not working

41

Discontinuous
employment

At time of
disaster
220
In the Continuous
Interim employment
220 29
At 3-year
follow-up 254 working

Figure 1. Employment status over three-year follow-up.

working on the day of the disaster who changed em-
ployment status by three years did so as follows: four
people who were retired at the time of the disaster
started working (three part time and one full time),
and one housewife began working part time outside
the home. Of 29 individuals employed at baseline
with postdisaster disruptions in employment who
were again working at three years, 8 in Indianapolis
obtained other employment after loss of their jobs
because the hotel was destroyed, 2 in Oakland re-
sumed work following a hiatus related to effects of
the disaster on their businesses, and the remaining
individuals stated that they had experienced disrup-
tion in employment for various reasons that were
unrelated to the disaster (e.g., sought and obtained a
higher level job; returned to school; or had medical
problems unrelated to the disaster). None cited psy-
chiatric reasons for interruptions in employment.
Only 2 of the 29 individuals employed at baseline
who had postdisaster employment disruptions were
unemployed for more than one year during the three-
year follow-up period.

Figure 2 illustrates the follow-up employment sta-
tus and relevant personal circumstances of the 12

49 not working

individuals who were working on the day of the di-
saster but not working three years later, 3 of whom
suffered from PTSD related to the disaster. Three
individuals had retired, all between the ages of 65 and
76. Five individuals had left work to become house-
wives (three shortly after the disaster including one
with disaster-associated PTSD, and two just two to
four months before the three-year follow-up includ-
ing one with disaster-associated PTSD). Four people
described themselves as unemployed (three from the
destroyed Indianapolis hotel who obtained intermit-
tent employment elsewhere in the interim, including
one with disaster-related PTSD who worked until
just six months before follow-up and one Killeen
mass-shooting survivor who quickly obtained other
employment that ended just a month before the
three-year follow-up). Therefore, of the 12 individ-
uals who were working on the day of the disaster but
not 3 years later, 3 retired (at appropriate ages) and 6
worked at least part of the time in the interim. Of the
three remaining individuals, only one had disaster-
associated PTSD. It is possible that she was unable to
return to long-term work as a result of suffering from
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3 retired 3 converted to housev.vife status 1 had PTSD
shortly after the disaster
2 stopped work just before (2-4
5 months) 3-year follow-up I'had PTSD
/ housewives
12 3 employees of the destroyed
Indianapolis hotel worked in
\ 4 — | the interim but were not I'had PTSD
unemployed working at 3 years
1 in Killeen quickly obtained
0 disabled other work that ended 1 mo
before 3-year follow-up

Figure 2. Working on day of disaster, not working at three-year follow-up.

PTSD, although she did not indicate this to be the
case. She therefore represents the single possible case
of long-term occupational disability related to PTSD
in this study of 303 trauma survivors.

Discussion

In this empirical study of disaster survivors, we
prospectively chronicled their subsequent course of
employment over three years. The study was de-
signed to clarify the relationship between exposure to
disaster and future employment and to aid the men-
tal health expert who is asked to predict whether an
individual exposed to a disaster can be expected to
return to work. Overall employment rates were rela-
tively unchanged after the disaster, although individ-
ual stories contained variations over time that are not
described in the summary rates at baseline and fol-
low-up. Those employed on the day of the disaster
reported themselves to be not disabled at follow-up.
Of those employed at the time of the disasters who
were followed up at three years, only five percent
were no longer working, and 8 of the 12 had transi-
tioned to retired or housewife status. It is possible
that one or more made these transitions because of
lasting emotional effects of the disaster, although the
reasons that they provided for changing their job
status were largely unrelated to the disaster, and none
of the reasons included psychological difficulties. All
those who transitioned to retirement did so at appro-
priate ages (all were aged 65 years or older), and all
the individuals who described themselves as unem-
ployed at the time of the follow-up interview had
worked for at least part (and in the majority, most) of

the three-year interim. Only one person with PTSD
permanently dropped out of the workforce shortly
after the disaster. Therefore, we found, at most, one
possible case of long-term occupational disability
due to PTSD in 303 trauma survivors. Long-stand-
ing employment disability was virtually nonexistent
in this sample of highly exposed disaster survivors.
Based on these findings, a psychiatric or psychologi-
cal expert can provide an evidence-based recommen-
dation to the court that inability to return to work is
not to be expected.

These results are discrepant with those in studies
of refugees, veterans, and motor accident victims,
which suggests that significant occupational disabil-
ity may accompany PTSD. The apparent discrep-
ancy may be related to whether an individual suffers
a single and severe trauma versus multiple traumatic
events or even chronic trauma. It is also possible that
whether an individual is exposed to trauma in isola-
tion versus as a part of a group affects his or her
occupational outcome. These disasters struck com-
munities of various sorts (e.g., towns, an academic
department, a group of coworkers). Perhaps recover-
ing from trauma as a part of a community versus as a
solitary victim influences an individual’s ability to
return to work. Finally, it is possible that other
trauma survivors have selection biases that disaster
survivors do not have. For example, motor vehicle
accident survivors may have more pre-existing sub-
stance abuse, risk-taking behavior patterns, and nov-
elty-seeking traits than would a cohort struck by ran-
dom disaster. Future research should seek to address
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this apparent incongruity in the literature regarding
trauma exposure and occupational disability. It is not
known whether these results generalize to survivors
of other types of trauma.

The major methodologic strengths of this study
are its prospective design, representative sampling
methods in five of the seven disaster samples, analysis
of individual employment trajectories, as opposed to
presentation of summary data at index and follow-
up, and consistent use of the same diagnostic instru-
ment by the same research team in all disaster survi-
vors included in this analysis. Limitations include
lack of ethnic diversity, the follow-up period being
restricted to only three years, and the fact that data
were collected from interviews conducted by multi-
ple interviewers without corroborative information.
Although the sample in our study had a high fol-
low-up rate, it is possible that individuals who were
lost to follow-up after the index interview suffered
occupational disability due to PTSD. It is also possi-
ble that individuals who were employed after the
disaster performed poorly at work and were func-
tionally disabled, although they maintained their
jobs for whatever reason. The interview used did not
query details about work performance, number of
days missed at work, conflict with coworkers, or
other indicators of trouble functioning at work. Fur-
ther research is needed to examine the long-term
course of employment after trauma in greater detail,
for longer periods, and among diverse populations
and should include more detailed measurement of
work performance and other indicators of functional
impairment.
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