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Coping with Technological Disaster: An Application
of the Conservation of Resources Model to the
Exxon Valdez Oil Spill

Catalina M. Arata,'* J. Steven Picou,” G. David Johnson,’
and T. Scott McNalty’

One hundred twenty-five commercial fishers in Cordova, Alaska. completed a
mailed survey regarding current mental health functioning 6 years afierthe Exxon
Valdez oil spill. Economic and social impacts of the il spill and coping and
psychological functioning (modified Coping Strategies Scales, Svimptom Checklist
90-R) were measured. Multiple regression was used to test the utility of the Conser-
vation of Resources stress model for explaining observed psvchological symptoms.
Current symproms of depression, anxiety, and Posttraumatic Stress Disorder were
associated with conditions resource loss and avoidant coping strategies. The Con-
servation of Resources model provided a framework for explaining psvchological
impacts of the oil spill. Future research is needed to identifv factors refated to
recovery.
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Research on the effects of disasters has.consistemly found significant impacts
on mental health functioning. with depression, anxiety, and Posttraumatic Stress
Disorder (PTSD) emerging as the most common psychological sequelae (for a
review, see Green & Lindy. 1994). In addition, somatic complaints. relationship
problems. and increased visits t& méntal heaith or medical facilities have also
been reported. Green and Lindy ¢ 1994) contend that postdisasier mental health
effects are most common within 2 years following a disaster, However. longer-term
effects may also occur: with sorte individuals remaining symptomatic: for as long
as 14 years ((reen et al.. 1990: Green, 1996). Much of this research tas focused
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on natural disasters, where mental health consequences generally dissipate within
2 years (Drabek. 1986: Green & Lindy, 1994). Tii contrast. technological disusters
have been found to résult in ¢hronic tmpacts both to the individual and to the
community in which the disaster has occurred (Baum, 1987: Baum & Fleming.
1993: Erikson. 1994: Farberow. [985: Fleming & Baum. 1985: Kroll-Smith &
Couch. 1993b).

The long-term. corrosive impacts of technological disasters have been docu-
mented in a number of studies. Forexample. Baum and Fleming's (1993) research
on Three Mile Island identified increased somatic distress, anxiety, and depression
among individuals for as long as 6 vears following the accident. In addition, they
found that biochemical changes, such 45 prolonged elevations in blood pressure
and impaired immune system tunctiomng. accompanied this pattern of chronic
stress. Chronic mental health impacts have dlso been observed at toxic waste sites
tCouch & Kroll-Smith, 1985 Kroli-Smith & Couch. 1993a) and for other instances
of human-caused toxic coniamination (Edelstein. 1988: Brown & Mikkelsen, 1989:
Erikson. 1994),

Chroni¢ impacts: may result from factors immediately related to the causal
agent of the disaster. as well as changes in the community obsérved at some later
time. Given the human origins of technological disasters, relief and compensation
strategies are often negotiated through litigation. thereby éxiending the time period
for rehabilitation and recovery of victims (Picou & Rosebrook. 1993). Technolog-
ical disasters. in particular, have been found to lead to a pattem of social deteriora-
tion referred to as the “corrosive comnunity” (Freudenburg, 1997: Freudenbury &
Jones. 1991: Kaniasty & Norris, 1993: Kroll-Smith & Couch, 1993a). Freudenburg
and Jones (1991) suggest that this corrosive context includes community members
struggling over where to place blame. authorities being evasive and unresponsive,
and victims becoming suspicious and cynical. The present study examings the long-
rerm consequences of a technological disaster (the Exxon Valde: oil spill) in'which
litigatjon has been protracted and the community has appeared 10 become corrosive.
Effacts are measured for a high-risk group (commercial fishers) and a theorerical
mode! for understanding variations in functioning within this group is evaluated.

Conservation of Resources Model. Hobfoll's Conservation of Resources
1COR) model of stress-response provides a theoretical framework for understand-
ing the effects of both natural and technological disasters (1988. 1989). Hobtoll
postulites that people are motivated 10 obtain. retain. and protect that which they
vadue. Resources are defined as anvthing that people value or that enable them to
obtain or protect that which they value. Resources can include possessions. per-
sonal characteristics. social systems (family and other interpersonal relationships).
and financial resources and the abilitv o attain and retain the aboveé resources.
Hobfoll catggorized resousces into (1) vbjects (e.g.. car. house. boan). (2) personal
characteristics (e.g.. self-esteem. self-concept. sense of mastery). (3) conditions
{&.g.. marriage. interpersonal relations), and (4) energies (e.g.. credit. money. owed
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favors). Hobfoll suggests that any event which results in actual or perceived loss of
resourees, or a lack of expected resource gain. will produce psychological stress.
Whereas at times disasters result in substantial loss of possessions and economic
resources, disasters may also generate resource loss through disruption of social
systems, personal characteristics. and the ability to autain and retain resources
(Freudenburg & Jones. 1991: Picou & Gill, 1996).

In recent years, a number of researchérs have examined the utility of the COR
model for predicting distress related to natural disasters. Freedy. Shaw, Jarrell, and
Masters (1992) evaluated the effects of resource loss on psychological functioning
following Hurricané Hugo in Charleston, Seuth Carolina. While demographic
factors {gender, marital status, and household income) and coping behaviors made
significant contributions to levels of distress, they found that resource loss was the
strongest predictor of psychological distress 8 weeks after the Hurrjcane.

The COR model was also tested among college students in Charleston 4 weeks
following Hurricane Hugo (Kaiser, Sattler. Bellack. & Dersin. 1996). Kaiser and
associates found that resource loss and depression accounted for the greatest por-
tion of variance in psychological distress. Similarly. Freedy, Saladin. Kilpatrick.
Resnick, and Saunders (1994) found that the COR model was also effective for
predicting distress following the Sierra Madre earthquake (1991) in Los Angeles
County. Again, resource toss was a significant predictor of psychological distress,
even when controlling for demographic. variables and wraema history.

These studies focused onapplications of the COR model to short-term impacts
of natural disasters. The present research expands this area of inquiry to include
an evaluation of the COR model for explaining the chronic (6 years) impacts of a
major technological disaster. '

The Exxon Valdez Odf Spill. On March 24. 1989, the supertanker Exxon
Valdezran aground on Bligh Reef in Prince William Sound. Alaska. Approximately
42 million liters of oil was released into valuable commercial fishing grounds.
While clearly a human caused technological disaster. the primary impact was
perceived by many to be ecological, with few direct human censequences (Lord.
1997). This was the largest oil spill in North American history and ecological
impacts continued to be identitied 10 years afier the event (Spies. Rice, Wolfe. &
Wright, 1996 Exxon Valdez Qil Spill Trustee Council. 1999).

Commercial fishers in Prince William Sound experienced significant eco-
nemic impacts in the two years immediately following the eil spill. Losses in rev-
enue for fishers totaled over 155 million dollars during this time period
(Cohen. 1995, 1997). Long-term economic losses continued from 1993 to 1997,
with a total collapse of the commercial herring fishery for 5 years and a significant
downtumn in the pink salmon fishery (Schneider. 1993: Spies et al.. 1996). These
economic damages have not been mitigated through litigation. as legal appeals to
a %3 billion jury award to commercial fishers continue to be reviewed by thé courts
10 vears following the spill.
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Commercial fishing and resource harvests associated with subsistence culture
are important social activities in Alaskan communities {Wolfe. 1983). These ac-
tivities serve as sources of economic gain and are a part of how individuals define
themselves and their quality of life. While the oil spill did not result in jmmediate
loss of human life or damage 10 material possessions. it did result in economi¢
damages and losses, as well as disruption of subsistence behavior in local commu-
nities (Cohen. 1997: Fall & Field, 1996). The importance of this loss for producing
significant mental health effects was documented in a number of initial studies of
the Exxon Valdez disaster.

One year after the spill, Palinkas, Russell. Downs, and Peterson (1992) siudied
Alaskan residents of 1 | communities in the region directly exposed to the spill. with
2 communities in areas not directly exposed to the spill. Respondents completed a
questionnaire which asked about exposure experiences. with exposure defined as.
prior use of coastal areas affected. work in cleanup activities. contact with oil spill-
related activities, or effects of the spill on areas used for commercial and subsistence
hunting. fishing, or gathering. Greater exposure to the spill was associated with
bigher levels of depression and a reported decline in social relationships.

Using the same sample. Palinkas. Peterson. Russell, and Downs (1993) éxam-
ined rates of mental disorder and compared the mental health effects for individuals
with high, low. and no exposure to the oil spill. One year following the spill. they
found a prevalence rate of 20% for generalized anxiety disorder and 9% for PTSD,
with 16.6% scoring in the clinical range on a depression scale. Greater exposure
to the spill was associated with significantly higher rates of Generalized Anxiety
Disorder and PTSD and high levels of depressive symptoms.

. From 1989 to 1997, Picou and associates conducted a longitudinal study ot
an Alaskan community. Cordova, which was affected economically by the spiil.
In initial stdies of spill consequences (Picou. Gill. Dyver, & Carry. 1992: Picou
& Gill. 1996: Picou, Gill. & Cohen. 1997). effects of the spill were compared
for residents of Cordova and residents of two control communities. Valdez and
Petersburg. Alaska. Picou et al. (1992) identified higher levels of intrusive stress
and avoidance behavior among members of the affected community compared to
residents of Petersburg.

The purpose of the present study was to investigate the chronic effects of
the oil spill by measuring symptom levels for anxiety. depression. and PTSD and
social disruption among Alaskan fishers 6 yvears after the disaster. Specifically.
the tirst objective was to assess the prevalence of symptems in the community
relative to normative data. [t was hypothesized that tocal fishers affected by the oil
spill would have significant levels of depressive symptoms, anxiety. and postirau-
matic symploms compared to normative data. A second objective of this research
was to identify variables which were associated with siress-responses to the spill.
The COR mode! was used as a theoretical framework for evaluating differential
consequences.of the oil spill. That is. it was hypothesized that levels of resource
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loss would bepositively correlated with levels of psycholagical distress. The third
objective of this study involved the examination of coping strategies and psycho-
logical distress. It was hypothesized that the use of avoidant coping strategies.
such as not talking about problems and trying not to think about problems. would
be associated with increased symptoms of depression. anxiety. and posttraumatic
stress. Finally. a:compatison was made of the relative importance of resource loss
versus coping strategies in predicting current psychological symptoms.

Method
Participants

Participants'were recruited from fishers residing in Cordova. Alaska. Cordova
is a small fishing community, with a population of 2500, [gcated it southeastern
Prince Wiltiam Sound. The community is geographically isolated, accessible by
boat or plane. The econamy of Cordova is dominated by commercial fishing and
Cordova fishers hold over 90% of the Prince ‘William Sound fishery permits (Fried.
1994; Picou et al.. 1992: Stratton, 1989). A list of members of the Cordova District
Fishermen United (CDFU}in 1988 was obtained and these individuals were mailed
in anonymeus survey in the Fall of 1995. Five-hundred forty-one surveys were
sent out, and of these. 95 were undeliverable or the individual was deceased. Of
the 446 delivered surveys. 125 completed survevs were retumed for a response
rate-of 28%.

Information on demographic characteristics of the respondents are summa-
rized in Tablé 1. As is characteristic of the comimercial fishing indusiry. the majority
of resporidents were male (86.4%).and were white (91.2%). with only a small per-
centage of women (13.6%) and Alaskan Natives (5.6%). Most of the réspondents
were married. had children. and had at least a high school education. The vast
majority (88%) of the respondents owned their fishing vessels.

Meastures

Demographic Data. Participants provided demographic data regarding gen-
der. marital status. ethnicity. occupation. education. years in the community. house-
hold size. and household income.

Psvcholagical Distress. Symptonis of anxiety. depression. and PTSD were
assessed using the Symptom Checklist 90—~Revised (SCL90-R: Derogatis. 1992).
The SCLIO-R is:a 90-item self-report inventory designed to assess current psy-
chological symptoms. Participants indicate on a scale from O 10 4 the degree to
which they have experienced each symptom over the past 2 weeks (0 = not at alk;
4 = extremely). The complete measure was administered. however. this research
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Table 1. Demosgraphic Characteristics of Respondents (V= [25)

Variable Frcquencv Percentage
Gender
Female 17 13.8
Male 198 853
Marital staws .
Married g8 T
Not married 36 BR
No resposise 1 0B
Ethnicity
White 114 A2
Alaskan Naiive T 56
Other & k¥
Occupation
Owner ki ° 8Be
Skipper 3 4%
Deckhand L 0.3
Other 4 33
None 2 18
No response Z k&
Educational achievemnent
Some high schoal 3 24
High school 36 283
Some college 53 4.4
College degree W6 128
Sume graduate study g .3 64
Master's degree 5 40
Professional degree & 34
8 o
Onher chascteristics —— e
Years in-eonimunity 328 350
Hastisehold size - 1% 20
Number of dependent children in ome 1.9 oe
1694 income ) §32.000 $33.000

focused only on the subscale scores for Anxiety. Depression, and PTSD. The
anxiety and depression subscales were derived by Derogatis ( 1992). whereas the
PTSD symptoms were assessed using a subscale of the SC L90-R (Crime Related
Post Traurhatic Stress Disorder scale; CR-PTSD) which was devised by Saunders.
Arata. and Kilpatrick (1990).

Scores on each scale were obtained by avéraging the response to. the items
for each scale. Derogatis (1992) reported adequate test-retest-and internal consis-
tency reliability and concurrent and discciiminant validity for the SCL90-R. The
CR-PTSD scale has also been shewn to have adequate internal consistency and
coftcurrent validity (Arata, Saunders, & Kilpatrick. 1991: Saunders et al.. 1990).
Derogatis (1992} provides normative tables for a number of different pspulations;
Nonpatient norms were used to establish a cutting score for asymptomatic versus
symptomatic subjects on the Depression and Anxiety subscales.
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Modified Coping Strategies Scale. Methods of coping were measured usitig a
modified version of the Coping Strategies Scales (COSTS) developed by Beckham
and Adams (1984). The original COSTS was modified in order to shorien the
scale. Using a daa set of 900 subjects from another study (Arata, Tumbow. &
Shepard, 1996). the COSTS was modified by selecting eight items from each of
three composite subscales which had the highest item-subiscale corretations. The
revised scales had cortelations ranging from .86 to .94 with the original composite
scales. Respoudents were asked to complete the questionnaire based on activities
they had engaged in to cope with the oil spill. Beginining with the stem. “Since
the Exvon Valde: oil spill, I have.” sampie items included, “talked with friends
or relatives about my problems, “felt angry but held it in,” and “done¢ something
constructive.” Each item was rdtéd on a 4-point scale. where | =not atall, and4 =
often. Scales were scored by summning responses.

The intemal consistency of the CQSTS was evaluated with the current sample.
The scale Emotional Expressiveness and Social Support Seeking had an alpha
coefficient of .82, Emotional Containment and Passivity had an alpha coefficient
of .83, and Coping Activity and Cognitive Restructuring had an alpha coefficient
of .72.

Resource Loss. Indicators of resource loss were developed using iterits from
the demographic/social data. Object resource loss was determined by. four vari-
ables. Respondents answered a single question regarding whether they had been
forced to sell possessions {¢ comipensate for losses due to the spill (yes/no). They
also rated their perception of damage to Prince William Sound due to the oil spill
{1 = no. 2 = too eurly to tell, 3 = yes). Respondents also gave a dollar estimate
of the change in value of seining and gill fishing permits from 1989 10 1995,

Conditions resources are defined by Hobfoll as support mechanisms derived
from life situations or reles in which peoplé interact on a consistént basis: such
as. job status. relationship networks. personal health, and community cohesion.
Job status was assessed using a single question regarding whether the il spill
had an adverse effect On your work/occupdtion (yes/no). Community cchesion
was similarly assessed with a single question regarding whether the spill bad an
adverse effect on the Cordova community {yes/no). Relationship networks were
assessed using two questions regarding changes in rélatienships with relatives and
nonrelatives. Respondents indicated on a 4-point scale whether relationships had
{1y improved. (2) remained the same. (3) suffered but did not end. or (4) ended.
Changes in physical health was assessed with one question rated on a 3-point scale
(e.g.. “Concerning your physical health, since the Exxon Valdex oil spill. do you
perceive yourselt as having (13 fewer emotional problems. (2) the same’amount.
or (3) more émotional problems).

Energies resources are defined as the time and money which peopie allocate
to acquire and sustain resources. Loss of time wis based on involvement in liti-
gation regarding the oil spill (yes/no) and perceptions that litigation had been too
long {yes/no). Loss of money was assessed based on the sum of reported financial
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losses (or gains) for each of the years: since the spill (1989-1994), compared to
the immediately preceding year, including 1989. “Income loss spirals™ were op-
erationalized from income loss data. Hobfoll defines a loss spiral as occurring
when initial resource loss produces stress which increases fuwre loss. which in
turn, increases future stress, Individuals who reéported experiencing loss of in-
come for 3 or miore of the 6 years following the spill were caded as being in an
income loss spiral, while all others were categorized as not experiencing a loss
spiral, Additionally, resource investment without gain was asséssed by asking in-
dividuals about second jobs taken to compensate for loss. Individuals who took
second jobs. yet still reported an overall economic loss. were identified as making
resource investments without gignificant resource gain. “Incomg loss spiral™ and
“resource investment withiout gain™ were both dichotomous variables. with 1 indi-
cating the individual was experiencing the indicator and § indicating the absence
of that indicator.

Procedtiire

Participants received an anonymous survey by mail with a cover letter ex-
plaining the nature of the research and detailing the procedures that would be
used in order to help ensure the confidentiality and anonymity of results. A Cer-
tificate of Confidentiality was obtained to ensure the contidentiality of réspon-
dents’ participation in the study. A Certificate of Confidentiality authorizes the
withholding of the names and other identifying characteristic of the participants
and helps prevent the authors: from being compelled to release this informarion
in any legal proceedings (Department of Health. Education & Welfare, 1979).
An addressed. stamped envelope was included for the participants 10 retur the
completed susvey. Rerninder postedrds were mailed on two occasions to facilitate
response rtes.

Results
Demographic Vuriables

“The rélationship between' the psychislogical and.ihe demuagraphiic variables
was éxamined. Pearson correlation coefficients were computed for centinpous de-
mogeaphic variables {vears in theeommunity. years of educition. 1994 household
income). with ANOVA used fof the-categorical vatiabiles (gender, marital statasy.
Ethinicity, oecupation. and household size were net included due to the lirmited
vamblhty in ‘these: varigbles, Of the démographi¢ vdrizbies examined. the only
signiticant relaticnship: obtained was between years. ot edueation;and depression

(r=.18. p<.09).
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Psychological Symptoms

Reéspondents” scores on the anxiety. depression. and CR-PTSD subscales of
the SCLYG-R were examined in relation to normative data. Participanis with a
T score of 70 or greater on specific subscales were categorized as symptomatic.
A T score of 70 suggests that less than 2% of a normal population obtained a
score equal to or higher than the designated value and is a commonly used inidex
of clinical significance (Kaplan & Saccuzzo, 1997). As standardized normative
data are not available for the CR-PTSD scale. the cuteff of .89 suggested by
Saunders et al. (1990) was used to differéntiate svmptomatic from asymptomatic
individuals. As predicted, symptoms of depression and anxiety were commonly
reported problems, with 23% of men and 13% of women indicating clinically
significant levels of anxiety. Clinically significant [eéveels of depressive symptomns.
were reported by 39% of men and 20% of women. Similarly. symptoms of BTSD
were reported by many of the respondents. Using the .89 cutoff score identified
by Saunders et al. (1990), 34% of the male fishers and 40% of the female fishers
endorsed a high number of PTSD-related symptoms.

Resource Loss

The relationship between resource loss and psychological symptems was ini-
tially evaluated using Pearson cotrelations (see Table 2). Of the four indicators of
object resotifce loss (selling possessions. perceived damage to the Prince William
Sound. and devaluation in seining and gill net permits). having had to sell pos-
sessions was the only variabie which was significantly correlated with anxiety.
depression. and PTSD. with correlations ranging trom .23 10 .26. |

Of the five indicators of conditions resource loss. significantly higher levels
of anxiety were correlatéd with perceived negative changes in relationships with
family and nonrelatives and deterioration in physical health (correlations ranging
from .28 to .38). Similarly. higher levels of depression were associated with changes
in relationships with family and nourelatives. negative impact of the spill on work,
and perceived deterioration in physical health (correlations ranging from 2210 .43).
Finally. greater symptoms of PTSD were associated with changes in relationiships
with family and nonrelatives and a pereeived negative impact of the spill on work
and health (correlations ranging from .18 to 40).

Of the five indicators of energies resources. involvement in an income loss
spiral and investment without gain manifested the strongest associations with psy-
chological symptoms. Symptoms of anxiety were significantly associated with
these two variables {.27 and .31). while symptoms 6f depression and PTSD were
both positively correlated with investment without gain (.21 and .22), involvement
in a loss spiral (.24 -and .24). and involvement in litigasion (.18 and .19).
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Tabie 2. Correlations Among Resource Loss Variables, Coping Measurss.
and Psychotdgical Symptoms '

Correlation
Variable M S Anxietv  Depression CR-PTSD
Object resources
Sell possessions 0.43 1030} LA .26 24
Damage 10 PWS 2974037 A7 09 4
Sein permit devalued $67.777 {(5108.936) n —03 —.001
Gill net permit devalued $70.965 (387.842) 03 b 09
Conditions resources
Relations with refatives 2354063 28 ST A=
Relations with nonrelatives 24610.535) 38 = Ao
Physical heallh [.53510.36) Tl g
Chunges at work 0.570.18) 10 B e
Changes in community 0.95 0.2 04 o K1)
Energies resources
Loss spiral (.74 (0. 44) 27 L I e
{nvolved in litigation 0,97 (0.1%) 07 87 9"
Litigation toa long 0.97 (0.18) 04 =] -3
Econonic loss —$188.550 ($349.140)  —.01 i) 03
Investment without gain 0.47(0.30 ) s B
Caping
Emeotional containment/ 17.42(9.98) A7 S S5
passivity
Emotional expressiveness/ I.53¢79D) 35 il o 26
sovial support seeking B
Coping activitv/cognitive 3317310 elvy 20 21
restruciunng
" & 08,
*p < 0L

Coping Behaviors

An additional objective of the study was to examine the relationship berween
coping behaviors and spill-related psychological distréss 1Table 2). Coping activ-
ity. emotional containment, and émotional expressiveness were all significantly
correlared with gach of the psychological symptom variables {correlations ranging
from .20 10 .57).

Coping Behaviors and Resource Loss

Multivariate analyses were used to examine the cumulative effects.of resource.
loss and coping behaviors on psychological symptorms (Tuble 3 1. Hierarchical mul-
tiple regression analyses were calculated using each of the psychological indicators
(anxiety. depression. PTSD symptoms) as ctiteria, Because of the large number
of variabies. only those which were found to have significant correlations with
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Table 3. Multiple Regression

Variable B SES 8 R*
Anxiety
Step 1 (resource loss variabies) 296
Relations with nonrelatives L ol L2l 23
Changes in physical health 267 107 2
Investment without gain 341 .29 248
Step 2 ¢resource loss & coping variables) A16™
Relations with nonrelatives 246 1.16 193"
[avestment without gain 308 L2l 31
Emotional continment/passivity 19 07 268
Emotional expressivenessfsocial
Support seeking 28 09 299+
Depression
Step | (demographic variables; 060"
Years of education 1.96 79 2450
Step 2 (demographic & resource loss variables) 395
Relations with nonsrelatives 388 .79 206
Changes in physical health. 315 157 2907
Step 3 (demographic. resource loss & coping variables} 468"
Relations with nonrelatives 338 173 L1807
Changes in physical health 3ec  1.58 220
Emotional containment/passivity 35 A0 3360
Posttraumatic stress symptoms (CR-PTSD)
Step 1 tresource toss variables ) RV £
Relations with nonrefatives 29 11 ) by
Changes in physical health 40 A0 363
Investment witheut gain 24 A2 1907
Step 2 (resource loss & coping variables) AST=
Retations with nonrelatives 24 1 2030
Changes in physical health 3 A0 28
Emotional containment/passivity 22 o1 3d5%r
"p < 05
p < 01,
**p < .001.

each psychological variables were included as prediciors for that psychological
symptom. While prior research.on the COR modet typically includes demographic
variables in the analysis (e.8.. Freedy et al.. 1994). vears.of educarion was thé only
demographic variable which had a significant relationship to any of the criteria
in the bivariate analyses. thus. it was included in the regression for depression.
Resource: variables were entered before coping variables in order to determine
the role of coping after considering the effects of resource loss on psychelogical
symptoms, |
Amvtiery. Resource loss variabies accounted for 304¢ of the variance in anxi-
ety symptoms, with changes in physical health. changes in relations with nonrela-
tives, and investment witheut gain making significant contributions to the model.
After adding the coping variables to the equation. the final model revealed that
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irivestent without gain, changes in relations with nonrelatives. emotional con-
tainment. and emotional expressiveness predicted high levels of anxiety. These
variables accounted for 42% of the variance in anxiety scores [F(9.94) =7.45,
p <.0001).

Depression. Years of education alene: dccounted for 6% of the variance in
depression scores. however., this variable was no longer significant when resource
loss variables were:added to the model. When considering resouree loss variables,
changes in relatiohs with nonrelatives and greater problems in health were signifi-
cant predictors of symptoms of depression (39% of the variance). When the coping
variables were added. changes in rélations with nonrelatives, changes in health,
and eimotional contdinment were associated with increased depression. The finai
model accounted for 47% of the variance in depréssion scorés [F(11.87) = 56.96,
p <.00011,

PTSD Svmptoms: Resource loss variables accounted for 37% of the variance
in PTSD scores, Again, changes in relationships with nonrelatives. changes in
physical health. and investment without gain made significant contributions to
symptom levels. When the coping variables were added, changés in physical health.
changes in relations with nonrélatives. and emotional containment remained in the
final model. This final model accounted for 46% of the variance in CR-PTSD
scores [F(11,97)=6.58, p < 0011

Discussion

The objective of this research was an examination of the long-term psycho-
logical consequences of the Exxon Valdez oil spill for commiercial fishers,. It was
hypothesized that fishers inthe region of Alaska most impacted by the spill would
have significant symptoms of depression. anxiety. arid PTSD. The utility of the
COR model for explaining chronic psychological symptoms existing 6 years af-
ter the spill was also evaluated. An analysis. of the role of coping behaviers for
enhancing or reducing the obsérved syrriptoms concluded the empirical analysis.

The hypothesis that the participants would have higher levels of depression.
anixiety. and PTSD svmpioms compared to 2 normative sample was supported.
One-fifth of the fishers had clinically significant symptoms of anxiety and over
one-third had significant svmptoms of depression and/oc PTSD, While the use of
normative data impties that these rates are out of the ordinary for a normal popu-
lation. the question can be raised regarding whether or not these svmptoms can be
attributed to the oil spill. The Jow response rate particularly leavés concern regard-
ing a selection bias in our sample. Although we cannot rule out the threat. we think it
istinfikely thatselection bias explains the elevated distress observed in this sample.
Findings from the 1995 survey may be compared to indepenident data, gathered in
1997, In the latter study. Picou. Johnson. and Gill (1997) compared psvchological
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distress levels among adult residents in Cordova with those of Petersburg, Alaska. a
community not affected by the spill, Each 1997 sample was selected using random
digit dial procedures and interviews were conducted via‘telephone. Comparisons
of mean depression scores (using SCL90-R) were made between fishing subsam-
ples from each population. Mean depression scores were higher among Cordova
fishers ( p < .05). This test provides independent verification that distress remained
unusually elevated among Cordova fishermen 8 years after the spill. At the same
time. it may be argued that the normative scores used for comparisons were not
appropriate for this sample. Fishers in general. or Alaskans in general, may differ
in their rates of psychiatric symptoms from the general population. While control
data using the same measures were not available for this study, previous research
with fishers from Cordova has demonstrated that increased symptoms of PTSD and
general distress were significantly higher in this community than in neighboring
communities that were not as severely impacted (Picou & Gill, 1996). Thus, our
findings are congistent with the trends identified in previous research.

The second objective of this study was the evaluation of the Conservation
of Resources Stress model for explaining chronic psychological impacts of the
spill. To the degree that we were able to operationalize the types of resources
described by Hobfoll. empirical support was found for the relationship between
resource loss and the persistence of chronic psychological symptoms. In the bi-
vanate analyses. significant relationships were obtained between resource loss and
symptoms of anxiety, depression. and PTSD. Cooditions resource loss was found
to be associated with higher levels of all psychological symptoms. In particular.
deterioration in relationships with others and deterioration in physical health were
both repeatedly found to predict symptoms, in both the bivariate and the multivari-
ate analyses. Relationships with relatives and changes in work were also associated
with increased symptoms in the bivariate analyses.

Energies resource loss also had a significant relationship to chronic symp-
toms. In the bivanate analysés. being in an “income loss spiral” was associated
with greater symptoms of depression, anxiety. and PTSD. Furthermore, “invest-
ment without gain™ had a significant relationship 1o greater svmptoms in both
bivariate and multivariate analysés. Thus. individuals who experienced economic
loss. despite taking on additional jobs to avoid loss, were more symptomatic than
those who did not experience this phenomena. This finding was particularly inter-
esting when contrasted with the fact that economic loss alone was not a significant
predictor of psychological symptoms.

Of the object resources. selling possessions was the only variable found te
be significandy related to psychological symptoms. Selling possessions was as-
sociated with greater symptoms of anxiety, depression. and PTSD in the bivariate
analyses but failed to make a statisticaily significant contribution in the multivari-
ate analyses when other types of resource loss and coping were considered. While
defined as object loss. this would seem to be similar to [oss due to inveéstment
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without gain: that is, individuals who were continvally exhausting their efforts to
compensate their losses were characterized by the most psychological symptoms.

In the bivariate analyses, each of the coping strategies was associated with
higher levels of depression, anxiety. and posttraumatic symptoms. While greater
distress was expected when using maladaptive coping strategies. such agemotional
containment and passivity. it was expected that coping strategies which encouraged
more adaptive thinking {coping activity and cognitive restructuring) would have
been associated with decreased symptoms. Rather. the more disiressed individuals
appeared to bé making use of a number of different caping strategies, some of which
would seem (o be opposite (emotional containment vs. emotional expressiveness).
While all of the coping strategies were correlated with symptoms of distress. use
of avoidant coping was found to be thie best predictor of symptoms of depression,
anxiety, and positraumatic stress.

There are several interpretations relevant to our findings. First, the high rates
of distress observed suggest that there have been significant long-term effecis of
the Exxon Valdez oil spill on the mental health of commercial fishegs in this sam-
ple. While the timited sample makes it difficuit to generalize these results, these
findings are consistent with research snggesting that 1echnological disasters pro-
duce chronic social disruption {Freudenburg & Jones. 1991). The application of the
COR mode] helped to identify resource loss as a possibleexplanation for continued
distress due to continuing loss of resources gver time.

While there are a number of limitations to our study. the results provide em-
pirical support for the significance of the COR framework for understanding the
chronic psychological etfects of disasters. Self-report data were relied on to as-
sess losses and symptom levels irnd could be inaccurate or exaggerated. Norris
and Kaniasty (19923, however. conducted a study of the reliability of delayed
self-reports in disaster résearch in which they found that self-report datahad high
reliability. Because litigation is ongoing, there could also be concerns that indi-
viduals would be motivated to exaggerate symptoms. However. respondents were
clearly informed that results were confidential and protected by a Certificate of
Confidentiality obtained in order to ensure that the data would not be a pant of
any litigation. [n fact. all criminal and civil litigation. except for appeals. had been
completed at the tire of our data collection, Consequently. there would have been
little benefit for respondents to exaggerate symptoms for the purpose of litigation,

Another concem is whether the variables measured (social support. économic
losses, etc.) were due to the oil spill and not some other factor. Certainly other
events have happened since 989 to members of this community and not all neg-
ative observations can be attributed to the oil spill. Respondents were specifically
questioned regarding changes in relationships. finances. etc.. that were “due to the
spill.” but it is possible that some of the changes could have resulted from other
factors. While this may limit the ability of the study to.clearly link psvchological
symptoms to the oil spill. the analysis supports Hobfoll's theory regarding the
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relationships between losses and psychological functioning. Due to the use of a
cross-sectional design. the direction of causation can only be guided by the COR
framework and not empirically verified.

Overdll, our results indicate that the effects of the Exxon Valde: oil spill.on the
fishers in this sample have been long-lasting and appear to have been influenced
by the degree to which an individual found him- or herself involved in “invest-
ment without gain™ and deteriorating social support and physical heaith. These
findings: are consistent with Kaniasty and Norris™ “socidl support deterforation
model” (1993), which argues that disasters have a direct etfect on mental health.
but that additionally, disasters result in deterforation in social suppert, which leads
to further deteripration in mental health. This “cbrrosive community”™ model ap-
peared to characterize comniercial fishers™ response to the spill (Freudenburg &
Jones. 1991). The finding of a relationship between changes in health and symptom
levels supports models of stress-related illness (Evans & Edgerton, 1990: Holen.
1991). In addition to supporting the “social deterioration model™ and stress—iliness
models, the COR stress mode] provided an explanatory framework for understand-
ing the process of resource loss and chronic psychologieal stress for victims of a
major technological disaster. Our resuits also demonstrate the combined roles of
resource loss and coping for predicting symptoms. Deterioration in relationships
and avoidant coping can be seen as reciprocal processes which exacerbate each
other. That is. as relationships deteriorate, one may use moré avoidant coping.
which in turn. has a negative effect on relationships. Continued research is needed
to identify variables which might predict which individuals and groups are most
vulnerable to long-term impairment. as well as what types of interventions would
be beneficial in the short and long teérm to prevent and ameliorate the psychological
consequences of technological disasters.
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