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One hundred mew-five commercial jishers in Cordova, Alaska. compl~tcd o 
miled sslntey regarding currenr mental healrh funcfioning 6 r.errrs @er the Exxon 
Valdez oil spill. Econtlmir and social impncrs of rhe oil spill arnd coping nrld 
psych~~ogicul func~ioning {modified Coping Strategies Scales; Synprom Cltecklisr 
90- R )  w e r ~  rneaslrred Muit iple regression +rli:rrs used to rest the urilie of rlte Conser- 
unt ion of Resourcls sr ress model fur e-rplainirtg o bsemed psyc.hologic-ol vnrploms. 
Current symprotns of depression, otuie?, and Posrtraumaric Srress Disorder \\-em 
asso~~iared with condifion~ msurr we /oclss and avoidant coping strategies. The Con - 
~ervniir~n of Resou~es  mode/ pm.ided a j m m o r k f i ) ~ -  edrpIc~inilzcp ps~cho/u~ic~al  
impacts of the oil spil!. Firt~~re research is need& to idenrib fnt,rurs r'einted t~ 
recovee. 

KEY WOWS: whn~logical disasters: ELT~I I  \hide: oil spill: Cuescrvation of Pcsoun.ts model. 

Reseslrch on the effects of disasters has consisten&ly found sisnificant impacts 
an mental health functioning. with depression, anxiesy. rmd Postmumatic Stress 
Disorder IPTSD) emerging as the mast common psychological sequel= (for a 
reviw, see Green & Lindy. 19W). In addition, somatic complaints. relationship 
problems. and increased visits to mental health or medical faciliries huve also 
been reported. Green and Lhdy ( 1994) conrend {hat postdisasrer mental health 
effects rn most common within 2 y e m  following a disaster. Howeser. Ion, u e r - ~ m  
effects may also occur, with some individuals remaining symptcPiolasic for as long 
as 14 years (Green ea al.. 1990: Green. 1996). Much of this research bas focused 
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on natural disasters. where mental heaI th consequences generally dissipate within 
2, years (Drabek. 1986: Green & Lindy, 1994). 10 contrast. technological disasters 
have h e n  found to result in chronic impacts both to the individual and to the 
community in which the disaster has occurred (Bnum, 1987: Baum & Fleming, 
1993: Erikson. I994 Farberow. 1985: Flemin~  & Baum. 1985: Kroll-Smith & 
Couch. 1 9 9 3  ). 

The long-term. corrosive impacts of technologianf dtsasd~rs have been docu- 
menled in a number of studies. For cxmple. Bhum and Fleming's 1 1993 research 
nn Three Mile Island identified increased somatic distress. anxiety, and depression 
among individuals for as long a.s 6 years follow ins the accident. I n  addition. they 
found that biochemical changes. such m pralonged elevations in blood pressure 
and impaired immune system functioning. accompanied this pattern of chronic 
stress. Chronic mental health impacts have A50 been observed at toxic waste sites 
I Couch & KroU-Smith. 1985: Krol I-Smith & Couch. 1993a) and for other instunces 
of human-causedmxic con tamination IEdelstzin. 1988: Brown & Mi kkelsen, 1989: 
Erikson. 1994). 

Chronic impacts may result from factors immediately related to the causal 
agent of rhe disaster. as well as chanses in the community observed at some later 
time. Given the human origins of technological distls~ers, relief and cornpensition 
9trategies are often negotiawd through litigation. thereby extending the rime period 
for rehabilitation and recovery of victims [ Picou & Rosebrook. 1993). Technolop- 
ical disasters. in panicular. have heen found to lead to a pattern of social dettriorn- 
tion referred to as the "corrosive community" { Freudenburg, 1997; Freudcnburg & 
Jones. 1 99 1 : Kaniasty & Norris, I 9/93: Kr~ll-Smith & Couch, 1 993a). Frtuden burg 
and Jones ( 199 1 ) suggest that this corranive cantsxr includes community mmembcrz 
srruosline w- u over where to place bbms. authorities being evasive m d  unresponsive. 
and victims becoming suspicious and cynir~l.  The present study examines the long- 
tern consequences of a technologic;ll d i s ~ i e r  t the Ewon Voldr: oil spill, in w-hich 
litigation has: k e n  pmtracud and rht communiry has appeared to become corrosive. 
Effects are measured for a high-risk group (cornrnrreial fishers) and a theoterical 
model far unders~mding variations in functioning within this group is evaluated. 

C*o~lsentitrit~~~ r$ Rclsorr nus ~bll&ic~i. Hubfoll"~ Conservation of Resourcm 
I COR) model of suess-response provides n theoretical framework for understand- 
ing rhr effects of both natural and techt~ological disasters 11988. 1989). Hobfall 
postulates that p o p l e  are motivated to obtain. ra in .  and protect that which they 
value. Resources a e  drtincd as anything that pople value or that enable them to 
obtain ur protect that which they vilue. Resources can include possessions. pr- 
sonal characteris tics. social 5ysterns ! family and other interpersonnl relationships 1. 
and financial resources and the ability to attain and retain the above resources. 
Hobfall categorized resourns inro c 1 1 objects (r .g .. car. house, hoar). ( 2  1 personal 
characrsrisrics (z.2.. self+sttrlm. self-concept. sense of' mastep 1. ( 3 1 conditions 
i r.g. marriage. interpxsonal relations), and (4) energies (c.g.. crtdir. money. owed 
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favors). Hobfoll suggests that any event which results in acrunl or perceived loss of 
resources, or a lack of expected resoutce _gain. will produce psychological stress. 
Whereas at times disasters result in substantial loss of possessions and economic 
resources, disasters may also generate resource 103s through disruption of social 
sysrems. personal characteristics. and the ability to attain and retain resources 
(Freudenburg & Jones. 199 I ; Picou & Gill, 1 9961- 

In recent years, a number of researchers have examined rhe utility of the COR 
model for predicting distress related to natural disasters. Freedy. Shaw, Jamell. and 
Masters ( 1992) evaluated the effects of resource loss on psychological functioning 
following Hurricane Hugo in Charleston, South Carolina. While demo~raphic 
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 Hurricane. 

The COR model was also tested among college students in Charleston 4 weeks 
following Humcane Hugo (Kaiser, Sattler. Bellack. & Dersin. 19%). Kaiser and 
assuciates found h a t  resource loss and depression accounted for the greatest por- 
tion of variance in psychologicaf distress. Similarly. Freed y, Saladin. Kilpatrick. 
Resnick, and Saunders ( 1994) found that the COR model was also effective for 
predicting distress following the Sierra Madre earthquake ( 199 1 )  in Los Angeles 
County. Again, resource loss was a significant predictor of psy cholo~ical distress, 
even when controlling for demographic variables and trauma history. 

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

The Exxon VaIdez Oil Spill. On March 24. 1989, the supertanker E-LYOII 
Val&: ran aground on B ligh Reef in Prince William Sound. Alaska. Approximately 
42 million liters of oil was released into valuable commercial fishing grounds. 
While clearly a human caused technolo_~icnl disaster. the primary impact was 
perceived by many to k ecological. with few direcr human consequences (Lord. 
1997). This was the largest oil spiU in North American histop and ecologiral 
impacts continued to be identi tied 1 Q years after the event (Spies. Rice, Wolfe. & 
Wright. 1996: Emrvrn tiride,- Oil Spill Trustee Council, 19%). 

Commercial fishers in Prince William Sound experienced significant eco- 
nomic impacts in the two years immediately following the oil 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 commercia1 herring Rshey tor 5 years and ct sisnificant 
downturn in the pink salmon fishery (Schneider. 1993: Spits rt a1.. 1996). These 
economic damages have not been mitigated through litigation. as legal appeals to 
a $5 billion jury award to commercial fishers continue to be reviewed by rhc courts 
10 y e w  following the spill. 
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Commercial fishing and resource harvests associated with subsistence culture 
are imponant social activities in Alaskan communities (Wolfe. 1983). These nc- 
tivities save 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 immediate 
loss of human life or damage to material posessions. it did result in economic 
damages and losses, os well as disruption of subsistence behavior in local commu- 
nities (Cohen. 1997: Fall & Field, 19%), The importance of this loss for producing 
significant mental health effects was documented in a number of initial studies of 
the firon VnWe: disaster. 

One year after the spill, Pal inkas, Russell. Downs. and Peterson ( 1992) srudicd 
Alaskan residentsof 1 I communiries in the region directly orposed 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 forcommercial and subsisrence 
hunting. fishing. or gathering. Greater exposure to the spill was associated with 
higher levels of depression and a reported decline in social relationships. 

Using the sanx sample. Palinkas. Pererson. Russell. and Downs ( 1993) exam- 
ined mtes of mental disorder and compared the mental health efiects for individuals 
with high, low. and nu exposure to the oil spill. One year following the spill. they 
found a prevalence rate of 20% far generalized anxiety disorder and 9% forPTSD, 
with 16.6% scoring in the clinical rmge on a depression scale. Greater exposure 
to he spill waq associated wirh significantly higher rates of Generalized Anxiety 
Disosder and PTSD and high levels of depressive symptoms. 

From 1 989 to 1997, Picou and associates conducted n longirudinal study ot 
an Alaskan community. Cordova, which was affected economically by the spill. 
In initial studies of spill consequences (Picou. Gill. Dyer, & Curry. 1992: Picau 
& Gill. 1996: Picou, sill. & Cnhen. 1997). effects of the spill were compared 
for residenu of Cordova and residents of two cm~rol  comrnuniries. Valdez and 
Petenburg. Alaska. Picou et al. ( 1992) identified higher levels of intrusive stress 
and avoidtlnce behavior arnons members of the affected community compared to 
residents of Petersbus. 

The purpose of the present study was to investigate the chronic eHects of 
the ail spill by measuring symptom levels for anxiety. depression. and PTSD and 
social disruption amons Alaskan tishers 6 years after the disasrer. Specifically. 
the tirst objective was to assess the prevalence of symptoms in the community 
relative to normative data. I t  was hypothesized that Iocal fishers affected by the oil 
spill would have significant levels of depressive symptoms, anxiety. and postmu- 
mucic symptoms compared to normative data. A second objective of this research 
was to identify variables which were associated wirh stress-responses to the spill. 
The COR model was used as a theoretical framework for evaluating: differential 
consequences of the ail spill. That is. it was hypothesized that levels of resource 
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loss would k positively correlated with levels ofpsycholagical distress. The third 
objective olf this study involved the examination of coping strategies and psycho- 
logical disti-ess. It was hypothesized that the use of avoidant coping stntegies. 
such as not talking about problems and trying not to think h u t  p,r~blems. would 
be associated with increased symptorns of depression. anxiety, and posttraumatic 
sms .  Finally. a comparison was made of h e  relarive importance of resource loss 
versus coping strqteges in predicting current psychological symptoms. 

Pmicipanrs were recruited from fishers residing in Cordova. Alaska. Cordova 
is a small fi&ing community. with a population of 25W, located in southenstem 
Prince William Sound. The: community is geapphically isolated, accessible by 
b a t  or plant. The economy of Cordova is dominstted by cmmercial fishing and 
Cordova fishers hold over 90% of the Prince William Sound fishery permi is  (Fried- 
1 994; Picou et al.. 1992; Stranon. 1 989). A list aP members of the Cordova District 
Fishermen United (CDFW) in 1989 was obtained and these individuals were mailed 
an anonymous survey in the Fall of 1995. Five-hundred forty-one surveys were 
~ e n t  out. and of these. 99 were undeliverable or the iradividuai was deceased. Of 
the 4 6  delivered surreys. 125 completed survey were returned for a response 
rate of 28%. 

lnfwmatia~l on demographic characteristics of the respondents are summa- 
rized in Table 1 .  As is characteristic of the commercial fishing industy the majority 
of respwtdenh were male (86.4%) and were white (9 1 2%). with only a small per- 
centage of women ( 1 3.6%) and Alaskan Natjves (5.69). Most of the respondents 
were married. had children. and had ar last a high school edura~iao. The vast 
majority (88%) of rhr: respondents owned their fishing W S S ~ ~ S .  

Demrtgmplrk D~ircr. Participants prav ided demo2mph ic data repardi ng $en- 
der. rnMral status. ethnicity. orcuptian, educarion. years in the community. house- 
hold size, and household income. 

P~~r~irological Distru,rs. Symptoms of anxiety. depression. und PTS D were 
assessed using the Symptom Checklist S f C e v i s e d  ( SCLBO-R: Derogatis, 1 W2 1. 
The SCL90-R k a Witem self-report inven~ory designed to assess current psy - 
chologicat symproms. Participants indicate on a scale from 0 to 4 the dc-gee to 
which they have expetirnced each symprorn aver the pist 2 weeks (0 = nor at all; 
4 = extremely). The complete measure was administered. however, this research 
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Table 1. Demographic Chancreriatics of Respondents ( N  t 125) 

Variable Frequency Ptrcenrage 

Gender 
Female 17 I lab 
Male 108 

Mllrilal staws . - 
M h t d  $8 % 
Not married 56 283 
No response 1 

Ethnicit? 
White i 14 &a 
Alaskan Nniive !7 ?.4 
Other 4 33 

Occupation 
Owner fW W@ 
Skipper & 
D e c b d  1 

9 
0.8 

Other 4. 3 ~ 3  
None P 7~4 
No response 3 i-4 

Educational achieverraent 
Some high school 1 2 4  
High school 36 %r8 
Some college 33 42A 
College degree b6 k2A 
Sum graduare study 8 6.4 
Master's degree 3 34 
Profcs~ionnl degree +k 3.2 .. - 

Orher &rqcw&hs 
mm WE 

Yearg in m u n i r p  33.8 S O  
m h a W  i&e Z# 2@ 
8 u m ~ e @ ~ a x  c h i i  in home 1 4  
1 w"J income S52.0i)O 

w,  
54-1.m 

focused only on the subscale scores for Anxitry, Depression, and PTSD. The 
anxikty and depwssion subscales were derived hy krogatis ( 1992). whereas the 
PTSD symptoms were assessed using a subsale of the SCL9O-R (Crime Related 
Post Traumatic Stress Disorder sde;  CR-PTSD) which was devi* by Sunders. 
A m t ~  and Kilpauick ('1 990). 

Scores on each scale were obtained by averaging the response to the items 
for each scale. Demgatis ( 1992)  ported adequate test-retest md i n t d  consis- 
tency reliability and concurrent and discriminant validity for she SCL90-R, The 
CR-PTSD scale has also been shown to have adequate internal eansistency and 
corrcurrent vdi'dity (Arata. Saundtrs, & Kilpatrick. 199 1 : Sslunders er al.. I940).  
Derogatis ( 1  991) provides normative tables for a number ofdiflerent p~pulations, 
Nonpatient norms were used to estabIish acutting scare for asymptomatic versus 
symptomatic subjects on the Depression and Anxiety subscdes. 
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Modified Coping Strategies Scale. Methods of coping were measured using a 
rn6dide'd version of the Coping Svakgies Scales (COSTS) developed by Beckham 
and Adams (1984). The original COSTS was modified in order ta shorten the 
scale. Using a data set of 900 snbjera from another study (Arz~ta. Turnbow. & 
Shepwd. 19%). the COSTS was madifid by selecting eight items from each of 
three composite subscales which had the highest item-subscda cofrelations+ Tfie 
revised scales had ~0~0hadonS ranging from .86 to .91 with h e  original campsite 
scales. Respondei~ts were asked to complete the questionnaire based on activities 
they had engaged in to cope with the oil spill. Beginning with the stern, -'Since 
he E~wtl Vulde: oil spill. I have." sample icms included. "talked with friends 
or relatives about my problems. "felt angry but held it in." and "done something 
canstruc8ve." Each item was ratedon a 4-point scale. where I = not at all, and 4 = 
often. Scales were scored by summing responses. 

The internal consistency of the COSTS was evaluated with the current sample. 
The scale Emotional Expressiveness and Social Support Seeking had an alpha 
coefficient of 32, Emotional Containment and Passivity had an alpha coemcient 
of .83, and Coping Activity and Cognitive R~smcruring had an alpha cmfficient 
of -72. 

Resorrrce ~ s . P .  Indicators of resource loss were developed using items from 
the 'dernr>gnphic/social data. Object resource loss was determined by fuur 
ables. Respondenrs answered a single question regarding whether elley had been 
forced to sell possessions to cdnfpnsate for losses ctue to the spill ( yeslno). They 
also raced their perception of damage to Prince William S~und due LO the oil spiIl 
( I = no. 2 = too etlrly to tell, 3 = yes). Respondents also gave a dollar estimate 
of the change in value of seining and gill fishing permirs from 1989 to I 995. 

Condirions resources are defined by tlobfoll as support mechanisms derived 
from life 'eituations or roles in which pedple inreract on a consismt basis. such 
as. job starus. relationship networks personal health. and communiLy cohesion. 
Job status was messed using a single question tegarding whether the oil spill 
had an adverse effect an your work/wcuption (yedno). Community cohesion 
was similariy i lsscssd hbith a single question regarding whether the spill had an 
adverse effect on he Cqrdava community (yedne). Relationship networks were 
gswssed using two questions regarding changes in relationships with relatives and 
nonrelotivm. Respondents indicated on a *point scale. whether relilt ionships had 

I ,  improved. (2) remained the same. (3) suffered but did not end. or (4) ended. 
Changes in physical htalth was assessed with one question rated on a 3-pin t sale 
(e.g., 'Concerning your physical health, since the E.r.rrorr Valdr: oil spill. do you 
perceive yourself xi having 1 1 1 fewer emotional problems. (21 the same'amount. 
or ( 31 more emarional problems). 

Energies resources ore defined as the time and money which peopie allocate 
to acquire and sustain resources. Loss of timil was based on invoivement in liti- 
gation regarding the oil spill lyedno) and perceptions that litigation had been too 
long (yedno). Loss of money was assessed based on the sum of reported financial 
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losses (or pains) for each of the y e a n  since the spill ( 1989-1994$, compared to 
the immediately &ceding par, including 1989. b41ncome loss spirals'' were op 
erationalized from income' loss data. Hcibfoll defines a lass spiral as occurring 
when inixial resource IQS produces stress which incream future loss. which in 
turn, increases future stress. Individuals who reponed experiencing loss of in- 
come for 3 or rhore of the 6 years fbllowing the spill were coded as king in an 
income loss spiral, while all others were categorized a not experiencing a 10s5 

spiral. Additionally. resource investment without gain was assessed 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 significant resource p i n .  "Income loss spiral-' and 
"resource investment without gain" were both dichotomous variables. with I i ndi- 
caring the individual was experiencing the indicator and O indicating the absence 
of that indicator. 

Participants received aa anonymous survey by mnail with a cover letter tx-  
plaining the nature of the research and detailing the procedures that would be 
used in order to help ensure the contidentiaUry and anonymity of results. A Ctr- 
rificate oi Confidentiality was obtained to ensure the tantidenriality of respon- 
dents' parricipation in the study, A Ccrtificafe of Confidentiality ~tutharizcs the 
withholding of the names and other identifying chmcteristic of rhe pmicipanrs 
and helps prevent the authws from being complied to release this information 
in any legal proceedings (Depanmmr of Health. Eductlri,on & Welfare, 19791. 
An addressed. stamped envelope was included for the participants to rerum rhe 
completed survey. Reminder postcards were mailed on rwo occsions to facilirate 
response mes. 

The relationship Wwen the pP,cMoqiC;il and,& demgmphic- varkblrs 
&rs ~ w n i n e d .  Pms&d mrrrshtinn ro;Bf%chn were qompated for cqntinvo~s de- 
wrap& variphk & e m  in the emtnuni ty. years of e c k f  jm. 1 %94 house hald 
inc~me). with W W A  usad far the mtegufkal ?i gender, mrltal oms.). 
Ethnikby* wcupadoni b s e o t d  size were n g ~  im$uM due to the limiwd 
vaaf&ility in 'these v&bte% Qf fie demugmphik r7&ables isxamhed. 'the oil IT, 
signi ticant relarimship obtaiwd was between years at" duciuian . a d  depression 
( r  = - 1 %  p c ,05)- 
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Pxycholo@cal Symptoms 

Respondents' scores on the anxiety. depression. and CR-PTSD subscales of 
the SCL90-R were examined in relation to normative data. Pmicipants wich a 
T score of 70 or _mater on specific subscales were categorized as symptomatic. 
A T score of 70 suggests that less than 2% of a normal popularion obtained a 
score equal to or higher than the desisnsrted value and is a commonly used index 
of clinical signi ficariee (Kaplan & Saccuzz~, 1997). As standardized normative 
data me not available ior the CR-PTSD scale. the cutoff of .89 suggested by 
Saunden et al. ( 1990) was used to diffewriare symptomatic from asymptomatic 
inBividuaI~. As predicted, symptoms of depression and anxiety werc commonly 
reported problems, with 23% of men and 13% of women indicating clinically 
significant levels of anxiety. Clinically sipnifican t IwrIs of depressive symptoms 
were reported by 39% of m arid 209 of women. Similarly. symptoms of PTSD 
were reported by many of the respondents, Using the -89 cutoff score identified 
by Saunders ec -aI. ( 1 990), 34% of the mde fishers and 40% of the female fishers 
endarsed a high number of PTSD-related symptoms. 

The relationship between resource loss qnd psychological symptoms was ini- 
tial ly evaluated using Pearson correlations (see Tabk 2 1. Of the four indicators of 
object resource loss {selling passessibns. perceived d w i g  to the Prince William 
sound. and devaluxian in seining a d  gill net prrmits). having had to sell pos- 
sessions was the only variable which was significantly correlated with anxhy ,  
&pression. and PTSD. wich correlations ranging from .33 tu -16 

Of the five indicators of conditions rewurce loss. significantly higher levels 
of anxiety were Co mlated with perceived negative chinges in retarionships with 
family and nanrelatives arrcl deterioration in phy sicd hzalth (correlations ranging 
from .28 to .38). Similarly. higher kvels of depression were associated with changes 
in relatitgnships with family 211d nm~relatives. negitive impact of rhe spill on work. 
md perceived deterioration in physical heil th (camlatiqns ranging from -22 to -43). 
Finally. greater symptoms of PTSD were assmimed ~viih changes in relatiunships 
with family and ntlnretitives and a perceived nesative impact at' rhe spill on work 
and health tcomla~jons ranging from . I 9 to .4Q). 

Of the !ive indirarors of energies resources. im'olvernenr in an income loss 
spiral md investment wi thou1 gain manifested the strongesl associations with psy- 
chalagical symptoms. Symptoms of anxiety wtre signi ficantiy associated with 
these two variables (27  add .3 1 ). while symptoms of depression and PTSD were 
both positively comlared with investment wirhout gain ( .2  1 and -12). involvement 
in a loss spiral (.24 and 24). and involvement in lirigxion ( .18 and . I  9). 
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Tabk k Cornlatioos Among We,wurce Loss Vdriables. Coping rllea~w. 
and Ps~clwiopical Symprams 

Cumla~ion 

Variable ZW rSD) Anxie~y Depression CR-PTSD 

Objrct resaurccs 
Sell pos<essions 0.43 (0.50) .-.r 26" .24*' ,- .* 

Damage ro PWS 2.77 (0.571 . I 7  .09 . IJ 
Sein prrmi t devalued 5b7.777 I1 108.936 I 09 -.O< -.OUI 
Gill nut pernlil dev;llued 370.965 {$87.M?, .(I.: .12 .W 

Condirinns resources 
Rrlations with relativcv 1.35 10.h3, .28'* .jF .- I?-- - 
Rrlat~ans wirh nonrela~ivzs 2.46 iO.S_i, .j8"' Z I P  .-lom* 
Physiud health 1.55 (0.J6r ..12"' .3* ..;Bdrn 
Ckangts at work 0.97 to. 18) . I0 - 1  9' 
Changes in community 0.95 (0.2 I ) .O-l @ .05 

Energies resources 
Loss spi~11 0.74 (0.4 ) .27" 24- .:-I '* 
Involved in litigation 0.97 (0.  I S )  .07 J F .19" 
Litigarion too long 0.97 IO.LYI .@I -,I1 -.03 
Econrlmic Ioss -SlSs.SSO ($349.1 40) -.01 4 2  .U j 
Investtnent without gain 0.47 (0.50) ..7 1 ** -w *?*.I 

Coprng 
Emodonnl containnlentl 17.42 (9.981 .47'* ,* .5?-- 

pascivity 
Emuriontll cxpre~sivencssl 10.53 (7.9 1 , I I - -4- 25" -.-mu 

social suppun seekin: 
Uuping activity/cognitivc 1.:.11 (7.81 I 20. .?p 21 e 

restructuring 

Coping Beltaviclrvr 

An additional objective of h e  study was to examine rhc relationship berween 
coping behaviors and spill-related psycholo$ical distress tTabk 2). Coping acciv- 
i ty. emotiond wntninment, u d  emotional txgressiveness were all significantly 
come tared w irh kach of the psychologiwl sy mptorn variables (ctmelations ranging 
from -20 ro .57). 

Multivahnre analy s e ~  were used to examine the cumulativr effects of resource. 
Iws and copin~behaviorson psychological symptoms (fible 3 1. Hierarchical mul- 
tiple regression analyses were calculated usingmch of rhr psychological indicarors 
(anximy. depressiuk PTSD symptoms) ~5 criteria. Becauw at' the I q e  number 
of variables. only hose which were found to have significanr correlations with 
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Table 3. Multiplc Regression 

Variable B S E B  4 R2 

Anxiety 
Srtp 1 (resource loss vilri;lble?i > 

Relations with nonrelatives 
C hinges in physical heul t h 
fnvesrrmnt without gain 

Step ? trerourcc toss 8r coping vnriab\t.s) 
Relations with nunrelatives 
tnvepmerlt withoii~ gain 
Emotional cunuinment/passiv~iy 
Ernotionul expressicenes~hoclal 
Support seeking 

Depression 
Step I (deinographic vatiables j 

Years of educa~ion 1.9h 
Srcp 2 (demographic & resource loss variablesl 

Rcla~ions with nonrelarives 3.88 
Changes in physical k a h h  3-15 

Step 3 (hm~~r3ph ic .  resource loss & coping vauiables l 
Rrlations with nonrelarives 3.38 
Change, in physical heallh 5-90 

Step 1 (resource loss variable\) 
Relations wirh nonreiarives 
Changes in physic:~l kalth 
Invcslment without gain 

Step I! (resourn loss S: coping \-ari;lblts) 
Retations with nonrelari\-es- 
Changcs in physical h r ~ l t h  
Emotional contai~~rnm~lparsivity 

each psychalagirtll variables were included a predicws for that psychological 
symptom. While prior research an the COR model tvpically includa demopphic 
variables in the anilIysis (c.g.. Freedy rt tll.. 1994). years af education was the only 
demogwphic variabk which had u significant relationship to my of the criteria 
in the bivwiate analyses. thus. i t  wns included in the regression far depression. 
Resource variables were entered before coping variables in arda to determine 
the rote of coping after considering the effects of resource loss on psychological 
symptoms, 

Amiely, Res~urce loss variables accounted for 30% of the variance in mxi- 
e-ty symptoms, wirh changes in physical health. changes in relations with nonrela- 
bves, and investment without gain makin3 significant contributions to the madel. 
Afer adding the copins variables to the equation. the final model reveaIed that 
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irrvestment without gain. changes in relations with nonrehtives. emotional con- 
tainment. and tmotionaI expressiveness predicted high levels of anxiety, These 
variables accounted for 41% of the variance in anxiety scares [F(9.94) = 7.45. 
p < .000I 1. 

Depm~sio~t.  Yea6 of education alone accounted far 6% of the variance in 
depression scores. however. this variable was no longer significant when resource 
loss viriables w m  added to he model. When considering resource loss variables, 
changes in relations with nonfelatives and water problems in kalth were signifi- 
cant prediwrs of symprorns of depression ( 3 N  of the variance). When the coping 
variables were added. changes in rela~ions with nonrelatives. changes in health, 
and elnotional cn'ntainment were associated with increased depression. The final 
model accounted for 47% of the variance in depression scores [ F( 1 1 .87) = 6.96, 
p < .0001 j, 

PTSD 3:rnproms. Resource loss variables acwunted for 37% of the variance 
in PTSD scorns, Again, changes in relationships with 11.onrelatives. changes in 
physical bed th. and inveszmtnt without gain made signif cant conuibutions to 
sy mpram leveis. When the cnping variables were added, changes in physical health. 
changes in ~lations with nonrdatives. and emotional containment remained in the 
fi~A model. This final model accounted far 469 of the variance in CR-FTSD 
scares [F(T 1.97) = 6-58. p < ,0011. 

The objective of this research was an examination of the long-term psycho- 
logical consequences of tk E.trun Vulde; oil spilI for camrnercial fishers, IS was 
hypothesized that fishers in IIW region of Alaska most impacted by thc spiIl would 
have significant symptoms of depression, anxiety. and PTSD. The utility of the 
CQR model for txplainin_e chronic psychological symptoms existing 6 yeae af- 
ter the spill was also evaluared. An analysis of the role af coping behaviors far 
enhancing or reducing the observed symptoms concluded the empirical analysis. 

The hypothesis that the panicipm~ would have higher levels of depression. 
anxiety. and PTSD symptoms compared to a normative ample was supported. 
One-fifth of [he ishers hqd chliically sipnificmt symptoms of aorie~y i d  over 
one-rhird had signiticarrt symptoms of depression andlor PTSD, While the ~$2-  of 
normative data implies that these rates are out of the ordinay for a orrrmnl popu- 
Iation. the questiori can be raised tegarding whether or not thrsr: symptoms.can be 
attributed to the oil spill. The law response rate p ~ i c u l n r l y  leaves concern regard- 
ing a selectipn bias in our sample. AIthuu$b we cannot mlt out the threat. we think it  
is unlikely that selection bias cxpkains the elevated distress obsened in this sample. 
Findings from rh@ 1995 sutvey may be compared to independent data, garhered in 
1997. In the latter study, Picou. Johnson. and Gill ( 1997) compared psychological 
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distress levels among adult residents in Cordova with those of Petersburg, Alaska. a 
community not affected by the spill, Ench 1997 sample was selected using rdndom 
digit dial prwdures and interviews were conducted via telephone. Comparisons 
of mean depression scores (using SCLW-R) were made between fishing subsam- 
ples from each populrrtion. Mean depression scores were higher among Cordova 
fishers ( p < -05). This test provides independent verification thar distress remained 
unusually elevated among Cordavn fishermen 8 years after the spill. At the same 
time. it may be argued that the nonnative 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 fmrn the general population. While control 
data using the same measures were not available for this study, previous research 
with fishers from Cordova has dernonsmted that increased symptoms of  PTSD and 
general distress were significantly higher in this community rhan in neighboring 
communities that were not as severely impacted lPicou & Gill. 1996). Thus, our 
findings are corlsistent with the trends identified in previous research. 

The second objective of this study was the evaluation of the Conservation 
of Resources Stress model for expl;linin_g chranic psychological impacts of the 
spill. To the degree that we were able to operationalize rhe types of resources 
described by Hobfoll. empirical suppwt was found for the relationship berween 
resource lass and the persistence of chronic psychologica1 symptoms. In rhe bi- 
variafe analyses. significan~ relationships were obtained b~tween  resource loss and 
symptoms of anxiety, depression. and PTSD. Conditions resource loss was found 
to be associated with higher levels of all psy ckological symptoms. In particular. 
deteriontion in relationships with others and deterioration in physical health were 
both repeatedly found to predict symptoms, in both the bivuriare and the multivari- 
ate analyses. Relationships with relatives and changes in work were also associated 
with increased symptoms in the bivariare analysts. 

Energies resource loss also had a sisni ficant relationship to chronic symp- 
toms. In the bivariate analyses. being in an "income loss spiral" was associated 
with greater symptoms of depression, anxiety. and PTSD. Furthermore, "invesr- 
m n t  withour gain" had a significanr relationship to srcatzr symptoms in both 
bivaiate and multivariate analyses. Thus. individuals who txpricnced economic 
loss, despite tnkins on additional jobs ra avoid loss, were more symptomatic than 
those who did not experience this phenomena. This Rndiog was pirticularly inter- 
esting when contrasted with the fact that rconurnic loss alone was not a significant 
predictor of psychological symptoms. 

Of the object resources. selling possessions was the only variable found ts, 
be sipni6cnndy related to psychalogical symptoms. Selling possessions was as- 
saciated with :seater symptoms ~f anxiety, depression. and PTSD in the biviuiate 
analyses but failed to makt a smtistically sign i ficanr contribution in the multivari- 
ate analyses when other rypes of resource loss and coping were considered. While 
defined as object toss. this would seem to be similar to loss due ro investment 
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without gain; that is, individuals who were continually exhausting their efforts to 
compensate their losVses were characterized by the most psychological symptoms. 

In the bivariate analyses, each of the coping strategies was assdciated with 
higher Ieveis of depression, anxiety, and posttmurnatic symptoms. While greater 
distress was expected when using maladaptive coping strategies. such as emotional 
containment and passivity. it was expected that coping strategies which encouraged 
more adapive thinking (coping activity add cognitive restructuring) would have 
been assacioted with decreased symptoms. Rather. the more distressed individ~~als 
appeared LO be making use of a number of d i f f e ~ n t  coping strategies, some of which 
would seem to be oppusi te (emotional containment vs. emotional expressiveness). 
While all of the coping strategies were correlated wirh symptoms of distress. use 
of avoidant coping was found to be the best predictor of symptoms of depression. 
anxiety, and pssrtraumatic wwss. 

Thm are seveml interpretations relevant to our findings. First, the high rakes 
of distress observed suggest Mt them have k e n  significant Ions-term effects of 
fie f i w n  V n k  oil spill on the mental health of commercial fishers in this sam- 
ple. While the limited sample makes it dificulrto generalize these ~~sul t s ,  these 
findings are consistent with research auhegesting b t  technol~gical disasters pro- 
duce chronic social disruption (Freudenburg & Jones, 199 1). The application OF the 
COR model helped to identify resource loss as a possibleexplanation for cmtinued 
distress due to conrinuinp Iwss of resources over time. 

While there are a number of limi tiltions to our study. the results provide em- 
pirical support for the sigificance of the COR framework for ynderstanding the 
chronic psychological effects of dhasters. Self-report data were relied on to as- 
sess losses and symptom IeveIs and could be inaccurate or exaggerated. Norris 
and Kaniasty ( 19911. however. conducted a study o'f the reliability 01 delayed 
self-repons in disaster research in which they found that self-repon dara had high 
reliability. Because lidgarion is ongoing, there could also be concerns that indi- 
viduals would be motiviucd to exaggerate symptoms. Hweuer. respondents were 
clearly informed that results were confidential and protected by a Certilicate of 
Contidentiality obtained in ardcr to ensure that. the data would not k a p i n  of 
any litigation. In fact. all criminal and civil litigation. except for appeals, had been 
corrtplcted at the time of our data collatim. Consequently. there wauI$ have been 
little knefi t for respondents to e.u;lggsrate symptoms for the purpose of Iirigotion. 

Another concern is whether the variables measured (social suppon. economic 
losses, etc. ) were due to the oil spill and mt some other fxtor. Certainly cxher 
events i~ave happtrned since 1989 ro members of this cornmunit> and not all neg- 
ative observations uun be attributed to the oil spill. Respondents were specifically 
questioned regarding changes in relationships. tinances. etc.. that were "due tb the 
spill." but it is possible that some gF rhe changes could have resulted from other 
factors. While this may limit the ability of h e  study to clearly link psychoIo_aical 
symptoms to the oil spill. the analysis suppons Hobfoll's theory qard ing  the 
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reIationships between losses and psychological functioning. Duc to the use of a 
cross-sectional design, the direction of causation can only be guided by the COR 
framework and not empirically verified. 

Overall, our results indicate that the effects ofthe E u o n  Valde: oil spill on the 
fishers in this sample have been long-Isring and appear to have been influenced 
by the degree ro which an individual found him- or herself involved in "invest- 
ment without gain" and deteridraring smial support and physical health. These 
hdings are consistent with Kaniasty and Norris' "social support deterioration 
model" ( 1993). which argues that disasters have a direct e t k t  on mental health. 
bur that additianaIly, disasters result in deteriorarion in social support, which leads 
[a further deterioration in menlnl health. T h i s  "cbrrosive community" model ap- 
peared to characterize commercial fishers' response to the spill (Frcudenburg & 
Jones. 188 I ). The finding of a relationship between changes in health and symptom 
levels supports models of suess-relmd illmss (Evans & Ed?wton, 1990: Holen. 
I99 I ). In addition to supporting the "social deterioration rnode1" and stress-il fness 
models, the COR stress model provided an explanatory framework for understand- 
ing the process of resource low and chronic psychologicsl stress for victims of a 
major technological disaster. Our results also demonstrap the combined roles of 
resource loss and coping for predicting symptoms. Detzriomrion in rela~ionships 
and avoidant coping can be seen as reciprocal processes which exacerbate each 
orher. That is. as relationships deteriorate. one may use more avoidant coping. 
which i n  turn. has a negative effect on eldonships. Continued research is nee& 
to identify variables which might predict which individuals and groups are most 
vulnerable to long-term impnirn~enr. as well as what types of interventions would 
be beneficial in the shorr and long term to prevent and amel tardte rhe psychalagical 
consequences of terhno(~gical disasters, 

This research was suppontd by a contract frpm the Prince William Sound 
Regional Citizen's Advisory Council. Tfit awulysis 2nd interpretations con taincd in 
the rnanuscripr are solely the responsibility of the authors. The authors appreriare 
the suggestions provided by Steve Kroll-Smith. Stephen Couch. Duane A. Gill. 
and Don R. South on an earlier version of this paper. 
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