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Abstract Experiencing a disaster has significant negative
effects on psychological adjustment. Case study accounts
point to two consistent trends in slowly-evolving environ-
mental disasters: (a) patterns of negative social dynamics,
and (b) relatively worse psychological outcomes than in
natural disasters. Researchers have begun to explicitly
postulate that the social consequences of slowly-evolving
environmental disasters (e.g., community conflict) have
their own effects on victims’ psychological outcomes. This
study tested a model of the relationship between those
social consequences and psychological adjustment of vic-
tims of a slowly-evolving environmental disaster, specifi-
cally those whose health has been compromised by the
amphibole asbestos disaster in Libby, MT. Results indicate
that experiencing greater community conflict about the
disaster was associated with greater family conflict about
the disaster which, in turn, was associated with greater
social constraints on talking with others about their disease,
both directly and indirectly through experiencing stigma-
tization. Experiencing greater social constraints was asso-
ciated with worse psychological adjustment, both directly
and indirectly through failed social support. Findings have
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implications for understanding pathways by which social
responses create negative effects on mental health in
slowly-evolving environmental disasters. These pathways
suggest points for prevention and response (e.g., social
support, stigmatization of victims) for communities expe-
riencing slowly-evolving environmental disasters.

Keywords Community conflict - Family conflict - Social
constraints - Stigma - Social support - Psychological
adjustment

Introduction

Two well-established findings in the larger disaster literature
are: (a) experiencing a disaster has substantial negative
consequences for psychological adjustment, and (b) these
consequences are worse in disasters involving human cul-
pability than in natural disasters (Baum 1991; Norris et al.
2002). Furthermore, evidence indicates that health threats
need only be perceived, not substantiated, in order to have
these long-lasting psychological consequences (e.g., Baum
1991). Historical and case study accounts of slowly-evolving
environmental disasters (e.g., Love Canal, Centralia mine
fire) point to (a) patterns of negative or toxic social dynamics
emerging in communities that experience these disasters
(e.g., Levine 1982; Kroll-Smith and Couch 1990; respec-
tively), and (b) the likelihood of relatively worse psycho-
logical outcomes than in natural disasters (Norris et al.
2002). Only quite recently have researchers begun to
explicitly postulate that social consequences of slowly-
evolving environmental disasters have their own effects on
psychological adjustment, whether direct or interactive with
other disaster losses (e.g., physical health, economic) (e.g.,
Cline et al. 2009).
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Based on prior research (e.g., Cline et al. 2010; Orom
et al. 2012) in the Libby, Montana community, we devel-
oped a model for characterizing the components of the
toxic social environment that emerged and relationships
among them. Although scholars have made general and
relatively consistent observations that community dynam-
ics such as conflict and, less often cited, stigmatization of
victims and their advocates, emerge in this type of disaster,
the literature reflects little attempt to systematically
observe and measure the impact of these dynamics on
psychological adjustment. The present study does so. The
present study tested a model of the influence of social
dynamics during a slowly-evolving environmental disaster
on psychological adjustment among people most vulnera-
ble to the psychological impact of the disaster—those
whose physical health has been compromised by toxic
exposures, in this case, to Libby amphibole asbestos.

Premise: The Nature of the Disaster Matters

A key assumption of our research program is that different
kinds of disasters create unique stressors and, thus, influ-
ence the nature of institutional, community, and public
health and health care responses needed (see Cline et al.
2010; Cline et al. in press). The class of disasters repre-
sented in the present study is addressed by multiple names
in the literature. The term slow-motion technological
disasters (Cline et al. 2010; Hernandez and Sedler 2003)
references the slow evolution of consequences (slow-
motion) and human culpability (Baum et al. 1983a; Bolin
1993; Murphy 1985; Taylor 1991). The term chronic
technological disasters (Couch and Kroll-Smith 1985;
Kroll-Smith and Couch 1990) focuses on disasters’ slow
and insidious development (Erikson 1994) while empha-
sizing their length (time from detection to ultimate con-
sequences), difficult detection, and health risks (chronic),
as well as human culpability (e.g. Baum et al. 1983b). The
term ecological disaster (Havenaar 2002) focuses on
human-caused disasters that profoundly affect actual and
perceived human safety (Havenaar et al. 2002). Many toxic
environmental exposures share these characteristics of
difficult detection, human causality, and slowly-evolving
and uncertain health consequences. Hereafter we use the
term slowly-evolving environmental disaster to refer to this
class of disasters.

Libby, MT: Epicenter of a Slowly-Evolving
Environmental Disaster

Libby, a rural town in northwest Montana, has a population
of about 10,000 within a four-mile radius (U.S. Census
Bureau 2010). For decades, a vermiculite mine and two
processing plants were operated locally; from 1963 until its

closing in 1990, the mine was operated by W.R. Grace
Company. Vermiculite from the mine was contaminated
with a particularly toxic form of asbestos referred to as
Libby amphibole asbestos (Whitehouse 2004).

In addition to the miners and processing plant workers,
Libby residents were exposed to asbestos by dust brought
home on workers’ clothes, ambient air, contaminated
building materials and insulation, and the common practice
of adding the asbestos-contaminated vermiculite to garden
soil. Additional occupational exposures included providing
contracted services to the mine (e.g., vending machine,
truck maintenance) and harvesting and milling timber in
the Libby area (Hart et al. 2007; Ward et al. 2006). Recent
research indicates that lung disease can result from very
low levels of exposure to Libby amphibole asbestos (U.S.
Environmental Protection Agency (EPA) 2012). Due to the
latency period for diagnosing asbestos-related disease
(ARD) (from 10 to 40 years or longer; Whitehouse 2004;
Wright et al. 2002), this disaster continues to unfold and its
magnitude continues to grow.

Amphibole asbestos exposure is associated with increased
risk for mesothelioma, lung cancer, pleural disease, and
asbestosis, and appears to be associated with autoimmune
disease (Noonan et al. 2006; Pfau et al. 2005) and gastrointes-
tinal cancers (Frumkin and Berlin 1988). More than 400 have
died from ARD in Libby (Center for Asbestos Related Disease
(CARD), personal communication, April 2013). More than 30
cases of mesothelioma have been diagnosed in the Libby
population (Whitehouse et al. 2008). Mesothelioma is an
extremely rare, aggressive, and fatal cancer nearly always
attributable to asbestos exposure (Bourdes et al. 2000; U.S.
Cancer Statistics Working Group 2007), and in particular, to
amphibole asbestos exposure (Agency for Toxic Substances
and Disease Registry 2001; Boffetta and Trichopoulos 2002).

Beyond the physical health consequences of the disaster,
our previous research revealed that community members
with ARD had significantly worse psychological adjust-
ment than family members of people with ARD and those
with no personal experience with ARD (in themselves or
their families) (Orom et al. 2008).

A Model for Understanding the Role of a Toxic Social
Environment on Mental Health

Only recently have researchers begun to make explicit
theoretical propositions relating toxic social environments
that emerge in slowly-evolving disasters to mental health
outcomes (Cline et al. 2009; Palinkas 2012). Our model
(see Fig. 1) predicts that community and family conflict,
stigma, and failed social support play significant roles in
directly and indirectly influencing psychological adjust-
ment. We review relevant literature, including our previous
research that provides the basis for the hypothesized
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pathways through which community conflict may influence
psychological adjustment.

Psychological Adjustment to Slowly-Evolving
Environmental Disasters

Victims of slowly-evolving environmental disasters, like
victims of natural disasters, are at risk for mental health
problems (e.g., depression, anxiety, PTSD, distress) (Norris
et al. 2002). For example, more than 43 % of victims of the
Exxon Valdez oil spill, compared to 23 % of non-victims,
had one or more psychological disorders (specifically
depression, generalized anxiety disorder, or PTSD) one
year after the oil spill (Palinkas et al. 1993). These psy-
chological consequences persisted; six years later disaster
victims had substantially higher than normative rates for
depression, anxiety, and PTSD (Arata et al. 2000). Indeed,
a review of studies assessing the psychological conse-
quences of disasters invoking human culpability concluded
that their psychological consequences are worse than for
natural disasters (Norris et al. 2002). Few efforts have been
made to create explanatory models of the causes of that
poor adjustment to slowly-evolving environmental disas-
ters (c.f., Palinkas 2012). None, to date, has focused on the
condition that sets them apart from natural disasters, and
thereby creates potentially worse negative psychological
consequences for victims, that is, community conflict about
the disaster.

Community and Family Conflict

Our model posits that community conflict about causes,
consequences of, legitimacy of health threats from, appro-
priate responses to, and culpability for environmental disas-
ters results in negative psychological adjustment among
community residents. Community conflict has long been
documented in environmental disasters (e.g., Cuthbertson and
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Nigg 1987; Kaniasty and Norris 2004). Reports from Love
Canal (e.g., Levine 1982) and the Centralia mine fire (Couch
and Kroll-Smith 1985) reflect a pattern of emergent social
conflict about the seriousness, scope, and potential health
consequences of those disasters. Erikson’s (1994) and Edel-
stein’s (2004) reviews from the Chernobyl and Legler (a case
of groundwater contamination) report community conflict. In
his analyses of what he calls “a new species of disaster,”
Erikson suggests that this divisiveness creates an additional
source of disaster-related trauma. In particular, Edelstein
notes that community conflict affects families and those
threats to social relationships, in turn, enhance people’s per-
ceptions of the severity of the disaster. The resulting trauma
of conflict can be so great that victims may experience “a loss
of confidence in the scaffolding of family and community”
(p. 242). Thus, understanding the full impact of slowly-
evolving environmental disasters requires consideration of
social processes, how the disaster wears—and tears at—the
social fabric of the community via conflict processes.

The Libby community also has experienced widespread
community- and family-level conflict as a result of the
asbestos disaster (e.g., see Cline et al. 2010; Orom et al.
2012). In our previous focus group research, all of our
participants (people with ARD, family members of people
with ARD, and people with no personal experience with
ARD) provided numerous and consistent accounts of
disaster-related interpersonal conflict, including in their
own families (Cline et al. 2010; Orom et al. 2012).

Participants with ARD recounted instances of disaster-
related family conflict reflecting two relatively distinct
patterns: open/conflictual and silent/conflictual (Orom et al.
2012). Participants in both the ARD and Family groups
discussed family disagreements about the scope and seri-
ousness of the health consequences of the asbestos expo-
sure and the legitimacy of illness claims. An example of
open family conflict was given by one ARD participant
who said, “I had a brother-in-law that really bad-mouthed
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my wife, saying that she was fakin’ it.” Another example
involved a man with ARD who had worked at the mine;
after his children were diagnosed with ARD they blamed
him for their illness. They said: “Look Dad, what you gave
to us” (Orom et al. 2012). Conflict in other families was
indicated by avoiding discussion about the legitimacy of
the health threat in order to avoid arguing (see Orom et al.
2012). For example, a family member of a person diag-
nosed with ARD said, “But we just try not to, you know,
get into discussions about it because there’s usually an
argument...” Ample non-disaster related research supports
the conclusion that interpersonal conflict, including family
conflict, is associated with lower psychological well-being
(e.g., Herrenkohl et al. 2012; Rook 1984; Sharma et al.
2010). We hypothesize that community conflict, mediated
through family conflict, is associated with psychological
adjustment, via the specific pathways described below.

Social Dynamics Associated with Stigma

Goffman (1963) defines stigma as an “attribute that is
deeply discrediting” (p. 3). More than a personal charac-
teristic, stigma denotes a type of relationship between those
defined as “normal” and those “marked” as different and,
thereby, deficient. Stigma leads to patterns of interpersonal
communication between “mixed contacts” with significant
negative consequences for the stigmatized (e.g., negative
attitudes, avoidance, blame, character assassination; see
Biernat and Dovidio 2000; Jones et al. 1984). In Libby, a
well-established history of openly denigrating asbestos
advocates (who themselves often have ARD) is evidenced
in historical and documentary accounts of the disaster (see,
e.g., Brown and Brown 2002; Carr and Hawes-Davis 2007,
Schneider and McCumber 2004). The most vocal advo-
cates have been cast, particularly by community members
who do not have personal experience with ARD, as
attention seekers (they often appear in news coverage) and
as seeking financial gain (i.e., via lawsuits and settlements
with W.R. Grace). People with ARD who witness this
derisive treatment of advocates likely assume that they too
will be the victims of stigmatizing responses from the
community because of their disease.

In previous research, we demonstrated that discussions
of stigma were common in focus groups of people with
ARD, family members of people with ARD, and those with
no personal experience with ARD (see Cline et al. 2010).
(No significant differences, on the basis of experience with
ARD, were found in the likelihood of discussing stigma.)
In fact, among 70 categories coded in a social support
analysis, the most commonly discussed topic was stigma (a
barrier to support), accounting for more than one-fifth of all
thought units related to social support.

Disease and disability often constitute the mark that
results in individuals being labeled as “different” (de
Monteflores 1993). Such is the case of ARD in Libby (see
Cline et al. 2008b). Focus group members with ARD
reflected both fear of being stigmatized by, and numerous
personal accounts of stigmatizing responses from, com-
munity members (Cline et al. 2008b). They reported being
cast as “not really sick” and being blamed for their ill-
nesses. Discussions among family and non-ARD partici-
pants often associated people with ARD with frivolous
lawsuits and blamed them for the economic decline of the
community that occurred when W.R. Grace Company and
other companies left the community. People with ARD
were stigmatized as dishonest, lazy, lacking family values,
and being “gold-diggers” (see Cline et al. 2008b).

The effects of conflict on psychological adjustment may
be mediated by stigma. Both community and family con-
flict divide the social world into “us” and “them” and
denigrate “them.” Some evidence also implicates family
conflict in stigma (e.g., Badr and Taylor 2006; Miles et al.
2007). Given these dynamics, we hypothesize that conflict
at both the community and family levels are associated
with stigma. Stigma, in turn, is expected to be associated
with psychological adjustment. Outside of the disaster lit-
erature, ample research indicates that being branded with,
or identifying with, stigmatizing identities is associated
with lower psychological well-being (Major and O’Brien
2005). Thus, we hypothesize that experiencing greater
levels of stigma is directly associated with relatively worse
psychological adjustment.

Social Constraints

Scholars have hypothesized that stigma can inhibit dis-
cussion about personal traumatic experiences, a phenom-
enon labeled “social constraints” (Lepore et al. 1996).
Social constraints on disclosure are conditions that lead
individuals to “refrain from or modify their disclosure of
stress- or trauma-related thoughts, feelings or concerns”
(Lepore and Revenson 2007, p. 315). Empirical research
supports the association between experiencing stigma and
perceiving social constraints (e.g., Chapple et al. 2004;
Major and Gramzow 1999; Rzepa et al. 2011).

Evidence from our focus groups in Libby (Cline et al.
2008b) indicated that people with ARD felt the need to
constrain discussions about their disease. Specifically, they
appeared to avoid talking about their disease in order to
avoid taking on a stigmatized identity. For example, one
ARD participant recounted concealment of disease among
best friends: “And there’s lots of people that are afraid to
admit they have it to anyone... one of my best friends I saw
her at Dr. Black’s office [at CARD] and I said, “Well, what
are you doing here?” And she said, ‘Well what are you
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doing here?” And I said, ‘I have asbestos. What are you
doing here?’ She said, ‘So am 1.’ (whispered) Like it’s a
secret.” Thus, based on the larger literature, and our pre-
vious research, we hypothesize that the experience of
stigma associated with ARD predicts social constraints.

A wealth of previous research also indicates that the
psychological wellbeing of people who have experienced
trauma depends, at least in part, on processing that trauma
with others (e.g., Belsher et al. 2012; Lepore et al. 2000).
However, the ability to engage in that type of supportive
interaction can be constrained because victims lack sup-
portive others with whom they can talk or because they
expect and receive negative responses (Lepore et al. 1996).
Evidence of this dynamic was reported by an ARD par-
ticipant in our previous research: “It’s very isolating. I
have very few people I can speak about this disease with.”
Thus, based on the larger literature, and our previous
research (Cline et al. 2008b), we hypothesize that social
constraints are directly related to failed social support.

Evidence indicates that social constraints have signifi-
cant implications for psychological adjustment both
directly (e.g., Belsher et al. 2012; Varni et al. 2012) and
indirectly. We hypothesize that experiencing greater levels
of social constraints is associated with worse psychological
adjustment. Further, we hypothesize that social constraints
are indirectly related to psychological adjustment through
failed social support as described below.

Social Support

Ironically, as social constraints function to protect the
stigmatized (by keeping a stigmatizing condition “secret”),
they enhance personal risk by precluding access to poten-
tially available social support. The stigmatized are left with
a kind of “interpersonal roulette” in which disclosure is
required to gain the social support needed, but disclosure of
a stigmatizing illness may well result in rejection and
ostracism (e.g., Cline and McKenzie 1996, 2000; Zachar-
ioudakis 2001). In our previous research in Libby, people
with ARD repeatedly reported negative consequences of
disclosing their disease (see Cline et al. 2010; Cline et al.
2008b). Those experiences, and witnessing denigration of
local advocates, made many with ARD wary of disclosing
their disease status even to close friends (see Cline et al.
2010; Cline et al. 2008b). Social constraints may nega-
tively affect psychological adjustment by reducing social
support (c.f., Beals et al. 2009), perhaps by reducing
opportunities for people to elicit social support. Thus, we
hypothesize that the association between stigma and failed
social support is mediated by social constraints.

A main theme in ARD discussions was social support
losses in the asbestos disaster context (in stark contrast to
evidence of widespread social support in their community in
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non-disaster related contexts) (Cline et al. 2006, 2008a, 2010).
Evidence indicates that social support provides an ameliora-
tive or protective role in psychological responses to both
natural and human-caused disasters (Norris et al. 2002). Social
support generally tends to be inversely associated with psy-
chological outcomes such as distress, depression, and anxiety.
Therefore, we hypothesize that social support losses contrib-
ute directly to negative psychological adjustment.

Summary of Hypotheses Regarding Psychological
Adjustment

In summary, our model hypothesizes that five constructs
(community conflict, family conflict, stigma, social con-
straints, and failed social support) account for a significant
amount of variability in psychological adjustment to
slowly-evolving environmental disasters. The model
hypothesizes pathways through which community conflict
affects psychological adjustment. See Fig. 1. The first set
of hypotheses addresses the role of community conflict.

Hla: Those who experience a higher degree of commu-
nity conflict experience a relatively higher degree of
family conflict.

H1b: Those who experience a higher degree of commu-
nity conflict experience relatively greater stigmatization.
Hlc: Those who experience a higher degree of commu-
nity conflict are relatively more socially constrained.

The second set of hypotheses addresses the role of
family conflict.

H2a: Those who experience a greater degree of family
conflict experience relatively greater stigmatization.
H2b: Those who experience a greater degree of family
conflict are relatively more socially constrained.

The third set of hypotheses addresses the relationship
between stigma and social constraints and psychological
adjustment.

H3a: Those who experience a greater degree of stigma
are relatively more socially constrained.

H3b: Those who experience a greater degree of stigma
experience relatively worse psychological adjustment.

The fourth set of hypotheses addresses the relationship
between social constraints and failed social support and
psychological adjustment.

H4a: Those who are more socially constrained experi-
ence relatively worse psychological adjustment.

H4b: Those who are more socially constrained experi-
ence relatively greater failed social support.

The fifth hypothesis addresses the relationship between
failed social support and psychological adjustment.
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HS5: Those who experience greater failed social support
experience relatively worse psychological adjustment.

We tested our model of the role of the toxic social
environment in psychological adjustment to slowly-evolv-
ing environmental disasters on the victims most vulnerable
to the negative psychological consequences of a toxic
social environment, those whose health has been compro-
mised by the disaster.

Methods

Data analyzed in the present study were collected as part of
a larger investigation, “The Voices of Libby” project,
designed to quantitatively assess knowledge, attitudes,
psychological responses, risk perceptions, pathways of
exposure, and social processes associated with the Libby
disaster. Data came from two sources: responses from 140
individuals diagnosed with ARD who completed surveys as
part of a population-based sample, and 68 patients previ-
ously diagnosed with ARD from a sample drawn from
CARD, a clinic dedicated solely to asbestos disease that
has both a clinical and research mission. The study was
reviewed and approved by the Institutional Review Board
and the Protocol and Monitoring Committee affiliated with
the first author’s institutions.

Sample/Participants
Community Sample

A total of 1,011 surveys were mailed to randomly-selected
households in the Libby, MT zip code area. The cover
letter for the survey asked that “the adult (21 years or
older) who now lives there and has most recently cele-
brated his/her birthday” complete the survey. The response
rate for the community sample was 52 % (n = 528). Of the
528 surveys, 140 were from people diagnosed with ARD.

CARD Patient Sample

One hundred surveys were mailed to randomly selected
CARD patients who had been diagnosed with ARD and
who had previously agreed to be contacted about research
projects. The response rate for the patient sample was 69 %
(n = 68).

Participant Characteristics
Of the 208 respondents, 125 (60.4 %) participants were

male. The majority were married (71.6 %), non-Hispanic
Whites (96.2 %) with an annual household income of less

than $40,000 (71.9 %). About half (49.8 %) had completed
high school. About a third (34.5 %) reported living alone,
whereas the majority (58.6 %) reported having one or more
adults (age 21 or older) living in the same household. The
majority had some (34.6 %) or most (26.3 %) relatives
living in the Libby area. The two samples did not differ
significantly on any demographic characteristics. Table 1
summarizes participant characteristics.

Survey Instrument

The survey instrument included a cover letter that con-
tained the elements of an Information Sheet and served as
the informed consent document. Three forms of the survey
booklet were created in order to control for effects of
question order.

Measures

The instrument included items to measure (a) community
conflict, (b) family conflict, (c) stigma, (d) social con-
straints, (e) failed social support, and (f) psychological
adjustment.

Community Conflict

Based on focus group results, three items (o« = .71) were
designed to assess various domains of community conflict
(e.g., responsibility for asbestos exposure). Respondents
rated items on a scale from “1” (Totally Disagree) to “7”
(Totally Agree). Items included: “The community is in
conflict about asbestos issues;” and “The community is
divided about who should be held responsible for residents’
asbestos exposure.”

Family Conflict

Based on focus group results, four items were designed to
assess family conflict related to asbestos issues (o = .71).
Respondents rated items on a scale from “1” (Totally
Disagree) to “7” (Totally Agree). Items included: “Mem-
bers of our family argue over asbestos-related issues;” and
“Our family avoids talking about asbestos-related issues.”

Stigma

Three items were developed to assess stigmatizing social
responses based on prior measures (Fife and Wright 2000;
Wright et al. 2007) (o = .92). Respondents rated items on a
scale from “1” (Totally Disagree) to “7” (Totally Agree).
Items included, “I have been hurt by people’s reactions to
learning that I have ARD;” and “I feel others avoid me
because of my illness.”
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Table 1 Participant characteristics (N = 208)

n %o
Gender
Male 125 60.4
Female 82 39.6
Ethnicity/race
Non-Hispanic White/Caucasian 200 96.6
Native American 2 1.0
Other 5 24
Relationship status
Single 5 2.5
Married 149 73.8
Widowed 23 114
Divorced 24 11.9
Separated 1 0.5
Age
30-39 2 1.0
40-49 10 4.9
50-59 50 24.5
60-69 65 31.9
70-79 53 26.0
80— 24 11.8
Income
-$10 K 12 6.3
$10-19 K 42 21.9
$20-29 K 48 25.0
$30-39 K 36 18.8
$40-59 K 34 17.7
$60-100 K 16 8.3
$100 K- 4 2.1
Education
Less than junior high school 8 39
Junior high school 10 4.9
High school/GED 101 49.8
Attended college 37 18.2
Associate/2-Year technical degree 22 10.8
Bachelor’s degree 18 8.9
Graduate degree 7 34
Number of adults in household
1 70 34.5
2 119 58.6
3 10 49
4 4 2.0
Relatives living in the Libby community
All 8 39
Most 54 26.3
Some 71 34.6
Few 43 21.0
None 29 14.1

Sample sizes vary slightly due to missing data
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Social Constraints

Social constraints were measured by four items from
Lepore et al.’s (1996) measure of social constraints and one
additional item (i.e., “I have hidden the fact that I have
asbestos-related disease because I didn’t know how others
would react”) (¢ = .91). Items included, “I felt that I
needed to keep my feelings about my disease to myself
because they made me feel uncomfortable” and “When I
talked about my disease, others did not want to hear it.”
Respondents rated items on a scale from “1” (Totally
Disagree) to “7” (Totally Agree).

Failed Social Support

Failed social support was measured using three items that
assessed needed but failed social support in the disaster
context (¢ = .82). The items addressed three support
functions—practical help, accurate information, and emo-
tional support. Items included, “In the context of asbestos-
related issues, I have needed but I didn’t get practical help
(e.g., chores, transportation, food, money),” and “In the
context of asbestos-related issues, I have needed but I
didn’t get emotional support (e.g., listening, understanding,
empathy).” Respondents rated items on a scale from “1”
(Totally Disagree) to “7” (Totally Agree).

Psychological Adjustment

Psychological adjustment was assessed with single items
for depression, anxiety, and stress (« = .91). Items inclu-
ded, “Because of asbestos-related issues, I often feel
depressed;” and “I experience a lot of stress because of
asbestos-related issues.” Respondents rated items on a
scale from “1” (Totally Disagree) to “7” (Totally Agree).
A higher value indicated worse psychological adjustment.

Procedures

Surveys were mailed to the community and patient sam-
ples. Following Dillman’s (1978, 2000) method, commu-
nity-based promotion of the survey occurred via posters,
radio announcements, and newspaper advertising and
articles. Households or patients received numerous mail-
ings (an announcement letter informing them of the survey,
the actual survey and a pre-addressed stamped envelope
and a bounce-back postcard, a second mailing of the survey
to those who did not respond to the first mailing, and a
“Thank You” reminder postcard). The bounce-back post-
cards (a) permitted tracking of completed responses, and
(b) were used for drawings for gift certificates at a local
grocery.
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Fig. 2 SEM results for the
model of hypothesized
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relationships among factors
comprising a toxic social
environment and psychological
adjustment. Note **p < .01;
**%p < .001; df = degree of
freedom; CFI comparative fit
index, RMSEA root mean square
error of approximation, SRMR
standardized root mean square
residual. Solid lines indicate
statistically significant paths
whereas dotted lines indicate
non-statistically significant
paths. Reported values are
standardized coefficients
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Analysis

Structural equation modeling (SEM) analysis was conducted
using AMOS 20.0 to test the hypothesized relationships (see
Fig. 1). To evaluate the hypothesized research model, the
following commonly used indices of model fit were exam-
ined: y%, the degrees of freedom (df), comparative fit index
(CFI), root mean square error of approximation (RMSEA),
and standardized root mean square residual (SRMR).
Because y* values are sensitive to the sample size (Kline
1998), the ratio of }(2 to degree of freedom was assessed.
When the ratio is less than 5, it is conventionally accepted as
a good fit (Wheaton et al. 1977). To judge model fit, Hu and
Bentler’s (1999) joint criteria approach was used: CFI > .96
and SRMR < .10 or RMSEA < .06 and SRMR < .10.

For most variables the number of missing values was
low (less than 10 of 208 responses). The number of missing
values ranged between 2 and 27 across all measures.
Missing values were imputed with the use of maximum
likelihood estimation available in AMOS 20.0. Normality,
kurtosis, and skewness were acceptable for all variables.
Prior to SEM analysis, a bivariate correlation analysis was
conducted to check for multicollinearity among indepen-
dent variables. No two variables yielded correlation coef-
ficient values greater than .70, indicating no significant
multicollinearity problems.

Results
Structural Model Testing

Maximum likelihood estimation was employed to estimate
the hypothesized research model. The y* was significant for

Family 26"

Adjustment

>
;‘ Constraints

N N

21"

Failed Social
Support

Chi-square = 316.6 df=179
CFI = .95 NNFI = .94
RMSEA = .06

the hypothesized model, }52 (180) = 316.6, p < .001; but
the ratio of y* to df was acceptable at 1.77 (316.6/179).
Overall the model showed an adequate fit of the data with
CFI = .95, RMSEA = .06, and SRMR = .06.

Hypothesis Testing

Figure 2 presents results for hypothesis testing from the
SEM analysis. The measurement model is not shown for
ease and clarity of understanding. The first set of hypoth-
eses examined the role of community conflict. We pre-
dicted that those who experience greater community
conflict experience greater family conflict. That association
was significant (f = .44, p < .001). Thus, Hla was sup-
ported. We also predicted that those who experience
greater community conflict are relatively more stigmatized
(H1b) and socially constrained (Hlc). Results did not
support Hlb (f = .12, p=.20) and Hlc (f = .06,
p = .38).

The second set of hypotheses proposed that those who
experience greater family conflict are relatively more
socially constrained (H2a) and stigmatized (H2b). Both
hypotheses were supported. Family conflict was a signifi-
cant predictor of both stigma (f = .53, p <.001) and
social constraints (f = .26, p < .01).

The third set of hypotheses predicted that those who
experience more stigma as a result of ARD are more
socially constrained (H3a) and experience worse psycho-
logical adjustment (H3b). Analyses showed that stigma
was significantly and positively associated with social
constraints (f = .59, p < .001). Thus, H3a was supported.
However, stigma was not a significantly associated with
psychological adjustment (f = .12, p = .028). Therefore,
H3b was not supported.
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Table 2 Magnitude of direct, indirect, and total effects: standardized betas (B) and 95 % confidence intervals
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Outcome Variable

Predictor
variable

Psychological adjustment

Failed social support

Stigma

Social constraints

Family conflict

21 (.10, 33)

21 (.10, .40)

.19 (.08, .31)

19 (.12, .46)

.35 (.20, .47)

.23 (.09,
40)

A44(28, .06 (—.07,.18) 32(18,.55 .38(.19,.53) .12(—.07,.27)

44 (28,
57)

Community

.57)

conflict

.32 (.19, 45)

.32 (.31, .76)

29 (.17, 45)

.29 (.36, .99)

.53 (.31, .75)

.58 (.36, .81) .53 (.31, .75)

.32 (.26, .66)

.26 (.08, .49)

Family

conflict

A5 (.25, .69)

.10 (.03, .23)

.34 (.09, .62)

.50 (.36, .65)

50 (.36,
65)

Social

constraints

12 (—.18,.31) .26 (.15, .63) .38 (.24, .48)
.21 (.05, .36) .21 (.05, .36)

30 (.18, .42)

.30 (.28, .69)

.59 (.38, .74)

.59 (.38, .74)

Stigma
Failed

support

Total effects. 95 % Bootstrap confidence intervals are reported in brackets. All effects were significant at p < .05

Direct effect; I = Indirect effects; T

D=

The fourth set of hypotheses investigated the association
between social constraints, failed social support, and psy-
chological adjustment. We predicted that psychological
adjustment is worse for those who are more socially con-
strained (H4a). We proposed that those who are more
socially constrained would report greater failed social
support (H4b). Analyses supported both H4a and H4b. That
is, social constraints were significantly associated with both
psychological adjustment (ff = .34, p < .01) and failed
social support (f = .50, p < .001).

Finally, the fifth hypothesis predicted that those who
report greater failed social support experience worse psy-
chological adjustment. Results showed that failed social
support was significantly associated with psychological
adjustment (f = .21, p < .01). Thus, HS was supported.

The direct, indirect, and total effects of each predictor
on each outcome variable are shown in Table 2. Greater
community conflict was associated with worse psycho-
logical adjustment, mediated by a pathway that included
family conflict, social constraints, stigma, and failed sup-
port. Specifically, community conflict was associated with
family conflict and family conflict was associated with
social constraints directly, and indirectly through stigma.
The association between stigma and social support was
mediated through social constraints. Social constraints, in
turn, were associated with psychological adjustment both
directly, and indirectly through failed social support.

Discussion

This study builds on previous research conducted in the Libby,
MT community, the larger literature on the social processes
associated with serious chronic illness (e.g., stigma, social
constraints, and social support) and their associations with
psychological consequences of those illnesses, and the larger
literature regarding social dynamics associated with slowly-
evolving environmental disasters. Our previous research
(Cline et al. 2010; Orom et al. 2012) identified conflict, stigma,
and failed social support as the key social dynamics emerging
in communities experiencing slowly-evolving environmental
disasters. These share some commonality with the community
dynamics identified by Palinkas (2012) as driving significant
psychiatric, physical health, and behavioral outcomes of oil
spills. Although these dynamics, particularly conflict, have
been observed in case studies of other slowly-evolving
disasters, little research has attempted to systematically
measure these social dynamics during an ongoing disaster. In
this study, we attempted to measure the community’s social
dynamics and to assess relationships among them as well as
their relationships with psychological adjustment. Results
clarify likely paths whereby a community’s social environ-
ment influences mental health.
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Key Contributions

Results support the conclusion that in a slowly-evolving
environmental disaster, key elements of the community’s
social dynamics function to create a toxic social environ-
ment. Taken together, the results provide a coherent model
to explain previously fragmented explanations of the role
of the components of the social environment in responses
to slowly-evolving environmental disasters.

Conflict was the most commonly identified social
dynamic associated with slowly-evolving disasters in pre-
vious research. The disaster literature generally has
addressed “conflict” or “social conflict” and thus seemed
to imply conflict broadly-conceived at a community level.
However, present results paint community conflict as “the
triggering dynamic” in a cascade of social dynamics
associated with psychological adjustment, rather than a
factor directly associated with psychological adjustment.
Community conflict was not directly associated with stig-
matizing dynamics or social constraints, as had been pre-
dicted. However, our measure of community conflict was
brief and thus may have failed to capture experiences of
community conflict that are associated with stigma or
social constraints.

Despite this, community conflict played a key role in
psychological adjustment through its role in heightened
family conflict. Community conflict may be associated with
family conflict because disagreement about the causes,
consequences and culpability for the disaster take place in
the context of interpersonal relationships, including family
relationships. We previously noted that families affected by
asbestos-related disease reported arguments about the causes
of disease, discrediting and alienating of victims, and family
silence around the disease (Orom et al. 2012).

Just as individuals use private narratives to make sense
of traumatic events, communities engage discursively in
meaning making about traumatic events, including disas-
ters (Mohatt et al. 2014). Emergent public narratives can
promote resilience by strengthening group identity, sus-
taining cultural coherence and continuity, and representing
memories of overcoming adversity (Mohatt et al. 2014);
but they can also transmit unresolved psychological trauma
from generation to generation (Braveheart et al. 2011;
Whitbeck et al. 2004).

In Libby, two irreconcilable public narratives emerged
about the causes and consequences of the Libby disaster.
Some community members depict the disaster as a story of
corporate greed and government betrayal, the perceived
consequence of which is a growing list of dreaded illnesses
affecting the longevity and quality of life of those who
have lived in Libby and among generations to come. Other
community members depict the disaster as a story of
individual greed, where opportunistic residents are taking

advantage of an uncertain health threat to win settlement
money at the expense of the town’s reputation as a safe
place to live and work. In this narrative, the real disaster is
measured by the financial cost of lost property values and
jobs, losses perceived to be associated with publicity about
asbestos exposure. Cox and Perry’s (2011) analysis of two
communities affected by a catastrophic wildfire in British
Columbia, Canada, provides another example of competing
public narratives. The dominant narrative of the fire was
that residents were able to efficiently recover by over-
coming material and economic setbacks. This narrative
gained traction, in part, because private and governmental
disaster response strategies prioritized distribution of goods
and financial resources. However, other residents also told
stories of greater suffering and loss of identity and social
support, although their experiences tended to be subjugated
to the dominant narrative. Both case studies illustrate the
multivocality of public narratives. The community conflict
observed so frequently in slowly-evolving environmental
disasters may be reciprocally related to the development of
irreconcilable narratives which feed further community
conflict. The narratives also illustrate representations of the
disasters as opportunities for growth or reflecting a deep
pool of unresolved grief or anger.

In creating our model, we considered stigmatizing social
processes. We assessed both the experience of being stig-
matized and social constraints, the latter typically considered
a social by-product of having a stigmatizing condition. Much
stigma literature attributes negative mental health outcomes
directly to stigma. In contrast, in our model, stigma was
indirectly associated with psychological adjustment. Stig-
ma’s association with psychological adjustment was medi-
ated by social constraints. This finding suggests the
importance of considering the intervening role of social
constraints in psychological responses to slowly-evolving
disasters.

Interventions to improve psychological adjustment that
focus on altering stigmatizing communication from others
or changing others’ stigmatizing stereotypes may be inad-
equate if, indeed, the stigmatized person’s concealment and
defensive posture toward others is driving his/her negative
psychological consequences. Certainly more research is
needed to assess the relative roles of stigma and social
constraints in psychological adjustment. If further research
confirms the present findings, then in addition to targeting
stigmatizing communication by others, interventions to
improve psychological adjustment might focus on enabling
those with stigmatizing conditions to identify potentially
compassionate disclosure targets and to selectively disclose
and discuss their conditions accordingly, rather than being
generally open or generally closed regarding their condi-
tion. Such a strategy might facilitate access to social
support.
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Written emotional disclosure can buffer the negative
psychological effects of social constraints on psychological
distress (Zakowski et al. 2004). Although therapeutic
journaling may be an effective individual-level interven-
tion for those experiencing slowly-evolving environmental
disasters, more ideally, a community-level intervention
could encourage more open sharing of victims’ challenges
and needs and thereby have the potential to reduce the very
stigmatizing responses that victims may be trying to avoid
via social constraints. For example, using Photovoice,
people develop narrative explanations of personally sig-
nificant visual images, engage in self-reflection and com-
munity discourse and change in the process (Catalani and
Minkler 2010; Wang and Burris 1997). Participants in
Photovoice have been found to engage in deep self-
reflection, gain an increased sense of control over their
lives, and feel empowered to make change in their com-
munities (Foster-Fishman et al. 2005). A randomized
controlled trial of an anti-stigma Photovoice intervention
for a population using psychiatric services combined the
Photovoice process with education about stigma and
reduced self-stigma, increased coping with stigma, and
increased community activism (Russinova et al. 2014).
Photovoice has been used with women with HIV/AIDS,
demonstrating that stigmatized groups are empowered by
and can participate in Photovoice while protecting their
public identities (Teti et al. 2012, 2013). A strategy such as
Photovoice, could provide a safe environment for con-
fronting diverse perspectives and creating empowering
narratives (Foster-Fishman et al. 2005).

Through Photovoice, disaster victims could represent
their experiences to themselves and others, elicit empathic
responses in community audiences, and potentially reduce
both stigmatization and social constraints on the part of
victims. Future research might explore whether Photo-
voice, perhaps in combination with education about stigma,
might be an effective community-level intervention in
slowly-evolving environmental disasters to reduce stig-
matization of victims, reduce social constraints among
victims, and decrease community and interpersonal con-
flict. That said, public discourse about a slowly-evolving
environmental disaster also has the potential to provide a
platform for exacerbating conflict; therefore, any inter-
vention would need to be carefully pilot-tested to ensure
avoidance of unintended harmful effects.

One of the best established findings in the larger disaster
literature, echoed in accounts of slowly-evolving environ-
mental disasters, including our prior research (see Cline et al.
2010), is the critical role of social support in psychological
adjustment among disaster victims (see Norris et al. 2002).
Despite this well-established finding, relatively little is
known about factors that facilitate or impede provision of
social support in this context. Literature points to failed or
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reduced social support responses within the community as
characteristic in slowly-evolving disasters (e.g., Cline et al.
2010; Palinkas 2012) rather than the emergent altruistic
community often found in response to natural disasters
(Cuthbertson and Nigg 1987; Kaniasty and Norris 2004).
Present results indicated a direct relationship between failed
social support and psychological adjustment. However,
social constraints had a more powerful direct effect than did
failed social support on psychological adjustment, along
with an indirect effect mediated by failed social support.

In summary, relative to prior literature on responses to
slowly-evolving environmental disasters, present results cast
light especially on family-level conflict and social con-
straints as playing potentially important roles in mental
health outcomes. To the extent that these findings are repli-
cated by future research, strategies for responding to mental
health issues associated with slowly-evolving environmental
disasters might include assessing the following as risk fac-
tors: (a) individuals whose families and/or interpersonal
networks are at greatest risk for conflict and (b) individuals
who resist discussing their health issues and related needs.

Implications

The EPA has called the Libby situation the worst environ-
mental disaster in U.S. history (Sullivan 2007). This disaster
likely mirrors the kinds of social environment that evolved at
Love Canal, in Centralia, and at potentially numerous other
sites involving environmental disasters and, especially
Superfund sites. Today, nearly half of the country’s popu-
lation lives within 10 miles of designated or proposed
Superfund sites, sites designated for cleanup due to public
health consequences of toxic exposure (Sapien 2007; see
Edelstein 2004). We have argued that different types of
disasters require different kinds of responses. Current mod-
els for disaster responses, based on rapid-onset disasters, do
not apply well to slowly-evolving disasters. Our research
may contribute to building a comprehensive response model
by accounting for the social environmental factors that par-
ticularly enhance risk in this type of disaster. At a minimum,
this research should alert responders—agency, community,
and health care—of the potentially toxic social environment
and its mental health risks for the most fragile victims, those
whose health has been compromised by the disaster.

Limitations and Implications for Future Research

The present study is a snapshot in time. We assessed the
social environmental factors at one point in time. Thus, we
cannot infer causality from our results. A longitudinal study
would clarify causal relationships in our conceptual model.

Although the sample included only people with ARD,
they likely varied substantially in disease severity and in
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the degree to which their disease is progressive. Based on
research on chronic illnesses in general, we would expect
that disease severity has a direct effect on psychological
adjustment. We also expect that the factors comprising the
toxic social environment may moderate that effect. That is,
we suspect that as disease severity worsens, the social
environment plays an exacerbating role in mental health
outcomes. A longitudinal study would enable us to address
this hypothesized relationship.

The relationship between psychological co-morbidities
and disease status has not been studied in people with
ARD. However, depression and anxiety are associated with
exacerbations and worse prognosis, including increased
risk for death, in people with COPD (Atlantis et al. 2013).
The same may be true for ARD; therefore, in the absence
of curative medical interventions for ARD (American
Thoracic Society 1990; Boffetta and Trichopoulos 2002),
addressing psychological co-morbidity may be an impor-
tant strategy for helping people with ARD to maintain
physical functioning and quality of life.

Some research has identified prevalence of autoimmune
disorders as associated with exposure to the Libby
amphibole asbestos (e.g., Pfau et al. 2005). Pfau and col-
leagues’ research opens the door to speculation that pleural
disease itself, the most common health consequence of
exposure to the Libby amphibole asbestos might possibly
be an autoimmune response. Because stress plays a role in
autoimmune responses, and the toxic social environment
we discovered is likely a profound stressor in the Libby
community, future longitudinal work should at least
explore the possibility that the larger social environment
may actually influence disease severity. Research on other
diseases, including asthma (e.g., Williams et al. 2009;
Wright 2011), has supported the conclusion that a stressful
social environment may have important physical health
consequences in addition to mental health consequences.

In our present research we identified social processes that
contribute to worse psychological adaptation in people
whose health has been negatively affected by a slowly-
evolving environmental disaster; our approach was rooted in
our focus group participants’ narratives that repeatedly and
consistently focused on toxic social processes. However,
intervention might also be informed by identifying factors
that protect and/or promote psychological adjustment. Other
researchers have given considerable attention to community
resources and strengths that might increase the capacity for
adapting to disasters (e.g., Almedom and Tumwine 2008;
Castleden et al. 2011; Norris et al. 2008; O’Sullivan et al.
2013). This resilience paradigm commonly has been applied
to natural and rapid-onset human-caused disasters, but not to
slowly-evolving environmental disasters (c.f., Aronoff and
Gunter 1992); the latter are widely-recognized as having
distinct social dynamics (e.g., Couch and Kroll-Smith 1985,

Cuthbertson and Nigg 1987; Kaniasty and Norris 2004;
Levine 1982). Community resilience refers to a commu-
nity’s ability to adapt to, and thrive after a disruption or crisis
such as a natural disaster (Leykin et al. 2013; Norris et al.
2008). According to Norris and colleagues, community
resilience is supported by four multidimensional “adaptive
capacities:” economic development and diversity, social
capital, a solid and trusted communication infrastructure,
and community competence.

In future research we might examine if components of
social capital, the resources available to individuals and
communities as a result of social networks (Bourdieu
1986), or community competence, communities’ skills, and
confidence to engage in collective problem solving (Norris
et al. 2008) can buffer against community conflict that
typically emerges in slowly-evolving environmental
disasters. For example, community conflict might be par-
tially prevented in communities wealthy in grassroots
social capital and a history of cooperation among organi-
zations to achieve common purposes. In this case, inter-
connectedness and trust might limit inter-organizational
conflict and give community members greater say in the
recovery process which can be dominated by outside
organizations and uninformed by local knowledge (Couch
and Coles 2011). Similarly, communities high in commu-
nity competence, including collective efficacy for over-
coming community challenges should be more capable of
coordinating a collective response to protect citizens. The
willingness of local government to establish clear priorities
and act on behalf of the health and well-being of citizens
presumably would be a critical determinant of resilience
(Leykin et al. 2013) and an important element of com-
munity competence. Based primarily on analysis of local
newspaper stories and interviews with key informants,
Aronoff and Gunter (1992) argued that efficient and
effective government problem-solving stemmed off com-
munity conflict in Gratiot County, MI, upon the discovery
of PBB contamination in that region. As there has been
little application of the resilience paradigm to slowly-
evolving environmental disasters, future work on the social
dynamics of this class of disasters might test the role of
communities’ adaptive capacities in buffering community
conflict and possibly having positive downstream effects
on psychological adjustment among disaster victims.

The present study highlighted the importance of family
conflict in the social environment that contributes to issues
in psychological adjustment. However, we did not have a
baseline measure of family functioning. One possibility is
that families’ experience of disaster-related conflict is
driven by previously established patterns of family con-
flict—and thus the disaster and associated community-level
conflict simply exacerbate already existing dynamics.
Future research should include baseline assessments of
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family functioning. Further, families do not constitute the
only probable source of interpersonal conflict or, in con-
trast, compassionate responses to disclosure and social
support. Future research should consider the role of conflict
among friends and members of faith communities as well.

Finally, some measures in the present study were limited
in length due to the fact that questions were asked as part of a
much larger survey that assessed a wide array of disaster-
related variables. However, single-item measures of psy-
chological adjustment (i.e., depression, anxiety, and stress)
can have strong validity and good sensitivity and are par-
ticularly useful in clinical diagnostic contexts where lengthy
measures may not be feasible (Ayalon et al. 2010; Connor
etal. 2007; Elo et al. 2003). Both more robust measures (e.g.,
failed social support, psychological adjustment) and more
reliable measures (e.g., community conflict, family conflict)
would likely strengthen results and should be developed and
used in future longitudinal research.
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